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Lewin, a. Baumgarten's Method of Triple- staining
Babes, V. Anilin-oil Safranin Solution
Gbiesbach, H. Metanil-yellow
Bral'ns, R, Simple Method for clearing Methylen Iodide
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—
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Keller, C. C. Purification of Tolu Balsam for Microscopical Purposes
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—
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were included and acknowledged by Mr. H. B. Brady, F.li.S,,
IMonograpb of tbe Carboniferous and Permian Foraminifera,'
published in the Palaeontograpbical Society's volume for 187G.
Tbe
publication of a general treatise on tbe subject, by so competent an
authority, oftered great facilities for workers in this interesting although
In 1876 the author of the
somewhat difficult jmlaeontological study.
present paper began a systematic investigation of the microzoic beds
of Carboniferous age over an extended area of the North of England.
The country thus geologically examined may be roughly stated as
extending from the Wansbeck to the Wear, in a north and south
direction, and from a line a httle east of Corbridge, on the east, to
Greenhead, on the west. The vertical range of the geological section
concerned extends from the highest calcareous bed of the district down
to the " P " Limestone of the Ordnance Geological Survey map.
results

in bis

'

"Within the limits of the vertical section, 30 distinct calcareous beds
are included and separately denominated, and in their examination for

Foraminifera, results have been tabulated from 83 localities and 242
Although every available argillo-calcareous horizon
in this series was placed under examination, only five samples throughout
the entire vertical range were found to yield no trace of Foraminifera.
The district, as defined above, is generally rich in microzoa, whilst
The labour of
some geological horizons are extraordinarily so.
gathering, preparing, and examining so much material, together with
manipulating many hundreds of transparent sections necessary to
determine doubtful forms, can only be appreciated by those who have
had experience in working out these or similar minute palaeozoic
organisms.
The object of the present communication is to place on record
some of the more interesting forms, either new to science or previously
unobserved in rocks of palaeozoic age, met with during my investigations.
I may add that in addition to the species enumerated in the
separate washings.

following pages, there are a number of other organisms, which I have
some ground for believing to be foraminiferul ; but as the evidence of
their affinity is scarcely sufficient to carry conviction to those less
accustomed to handle the obscure and often much altered fossil
microzoa of these palaeozoic limestones, it appears safest for the
present to leave them undescribed.
I must express my great indebtedness to Mr. H. B. Brady, not
only for many valuable hints and the trouble he has taken in the preliminaries of publication, but also in seeing this paper through the
press, a service all the more valuable in that it was cheerfully rendered
and that without it the difficulties of publishing these notes at so great

a distance, I fear, would have been insuperable.
Mr. Rogers, of
Adelaide, has also placed me under great obhgation in drawing the
objects, in the first instance, from nature, a work in which he has
shown great patience and accuracy.
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ASTROEHIZID^.

Sub-family

Rhabdammininse.

Genus Hypeeammina, Brady.

Eyperammina dongata,
Test

free, clavate in

var. clavafula, nov.

form

;

Plate VIII.

figs. 1, 2.

primordial end inflated, rounded and

closed; tubular extension straight or only slightly curved, of

uniform

diameter throughout, and short ; sometimes marked externally by
Texture finely arenaceous.
Walls
slightly depressed transverse lines.
Aperture, the
thin, smooth on both exterior and interior surfaces.
open end of tubular extension. Short diameter of tube 1/130 in.

Length 1/30

in.

discovery of Hy^erammina in the Jurassic rocks of Switzerland, by Dr. Haeusler, and, almost concurrently, that of a vermiculate
fossil in the Silurian of Scotland (Girvanella) by Messrs. Nicholson
and Etheridge, which Mr. H. B. Brady thinks more than probable

The

may belong to the same genus, indicate a high probability that some
representatives of this very simple form might occur in the rich
The organism now
microzoic beds of the Carboniferous Limestone.
described seems, in all respects, very characteristic, and comes so near
the smooth examples of H. elongafa, Br., that it can hardly be specififrom that form. It differs, however, in its minute
dimensions, the proportionately larger size of its primordial chamber,
and its shorter contour. With regard to the last mentioned feature it
is just possible that the Carboniferous examples fail to show the entire
cally distinguished

length of the tube. Its minute size and delicate proportions render it
very liable to breakage in the mechanical operations of cleaning the
material ; but, on the other hand, I have not detected a single fragment in the material searched that would be recognized as a fractured
portion of the organism.
Distribution.
It was noted in seven samples of material, embracing
the Great Limestone and the " D," " H," " I," and " J " Limestones
of the Cowburn and Tipalt districts.
It is more or less scarce
except in the overlying shale of the Great Limestone at Clowes Gill.
It maintains a remarkable uniformity of character throughout the
geological section, and cannot well be mistaken for any other form.

—

Hyperammina

vagans, Brady.

Plate VIII.

fig. 3.

An adherent vermiform test of arenaceous texture consisting of
a primordial chamber (not clearly defined in the Carboniferous specimens) and a tubular extension, the latter disposed either in more or
less closely set parallel lines or growing wildly and irregularly;
always either attached to the surface of some foreign body or forming
of itself acervuline masses, the diameter of the tube being about
;

1/800

in.

an easy matter to assign a place to this minute
and very irregular organism. It occurs in confused masses, and it is
2 p 2
It has not been

;
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showing tlie primordial cell, the
having been generally obscured by the subsequent growth of the

rarely tliat a specimen can be found
latter

tubular portion.
Prof. Nicholson and IMr. K. Etheridge, jun., in their monograph
of " The Silurian Fossils of the Girvau District," have described a
minute vermiform object [GirvaneUa j^^ohlematica] which appears
With the hope that Mr. Etheridge
closely to resemble the above.
would be able to determine their identity, or otherwise, I sent him
some examples of the Carboniferous form. Mr, Etheridge was much
struck with their apparent resemblance, but as he only knew the
^?iluriau object from polished sections, his determination could go no
further.

In assigning

this httle fossil to

ful to state that

though

its

Hyperammina vagans,

it is

need-

and general habit

zoological characters

correspond with those of the recent species the diameter of the tube is
smaller than that of any living specimen hitherto described.
Further, that in some instances the transverse fracture of the tube, and
the apparent absence of proper investment on the attached side, suggests
an affinity with the genus Wehbina', though in other cases this is not
apparent.
Distribution.
Only known from the "
" Limestone of the
Tipalt in which it is by no means a rare form.

much

—

D

Family

LITUOLID.E.

Sub-family Lituolinse.

Genus Placopsilina, d'Orbigny.
Flacopsilina cenomana, d'Orbigny.

"

D

"

Plate VIII.

fig. 4.

much

The
to our knowledge
so
of the Palaeozoic Foraminifera, is especially rich in adherent forms.
Amongst these there occm' some few which exhibit a close resemThe test
blance in texture and habit of growth to the above species.
is somewhat coarsely arenaceous, imperfect on the side of attachment,
generally more or less spiral in manner of growth (though often a
very open spiral), and exhibits at irregular intervals constrictions of
the testaceous tube, suggestive of septal divisions.
The tube varies
consideraldy in size in different individuals, varying from 1/200 in.,
or less, to 1/75 in. in diameter.
The drawing given in Plate VIII.
fig. 13 may be taken as an average specimen.
" LimeDistribution.
Only known in connection with the "
stone, Tipalt, growing adherent to small fragments of shell and other
Limestone, which has added

—

D

objects.

Genus Lituola, Lamarck.
Lituola rotundata, sp. nov.
Test

Plate VIII.

figs. 5, 6.

globular, subglobular, or, more rarely, subcyHndrical
spiral, nautiloid, more or less asymmetrical, consisting of about five or
free,
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commonly visible externally ; chambers
in size, the final segment very large,
slightly overlapping and generally equal in size to the rest of the
Septal
shell, giving a ventricose appearance to the oral extremity.
six chambers, foiir ef wliich are

increasing

globose,

rapidly

External surface rough.
confused and labyrinthic.
Aperture compound or cribriform, very distinct, and situated on the
Diameter of globose example
convex surface of final segment.
1/50 in. subcylindrical, 1/30 in., long diameter.
This form is easily distinguished from Lituola Bennieana, Br. by
its much smaller size, more rounded form, the fewness of its chambers,

divisions often

;

and the position of its compound aperture.
which generally is very clearly visible, occurs, not on
an incurved septal face, but on the convex part of the final segment,

their greater inflation,

The

aperture,

Fig. 5, whilst a fairly typical
suggestive of a rectilinear growth.
example in other respects, exhibits this feature in a less degree than
The tendency to variation in this
the average number of specimens.
species is in the direction of a partial uncoiling of the spke, and some
individuals even exhibit intermediate gradations with the croziercomparison of the transparent
shaped members of the genus.
vertical section given of L. Bennieana, Plate VIII. fig. 7, with a
similar section given of the present species, Plate VIII. fig. 6, will

A

give a fair idea of the distinctive features of their internal structure.
The only form with which L. rotundata is likely to be confounded in
I have not had
the Carboniferous shales, is Valvulina hulloides, Br.
the good fortune to obtain this latter form from the district concerned
in the present investigations but, judging from Mr. Brady's excellent
drawings, the concave surface of the oral extremity of Valvulina
hulloides, as well as the very distinctive apertures, in each case, would
be easy guides to their identification.
Bistrihution.
It is rare in the
It is not a very frequent form.
Great Limestone of Curry Hill, Allendale; moderately common in
" Limestone of the Tipalt, and was recognized in transparent
the "
;

—

D

sections of the

"K"

Limestone, Cowburn.

Lituola Bennieana, Brady.

Plate YIII.

fig. 7.

In the schemes of classification where the perforate or imperforate
character of the test was made a ground of primary division among
the Foraminifera, the genus Lituola was placed among the " Imperforata."
fication
artificial

Mr. Brady's reasons for rejecting this principle of classiThe
from time to time additional justification.
nature of this method of division has received conspicuous

receive

are normally imperforate,
the large Carboniferous species, L. Bennieana, is frequently coarsely
perforate.
This has been demonstrated by several sections made
both in horizontal and vertical directions, in which the perforate
Plate YIII. fig. 7
character of the test is equally manifest.
is one such section, taken vertically, which also shows, in this
individual, an aperture at the inner margin of the terminal segment.
illustration in that, whilst the LituoHdse
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are much more numerous than in L. rotundata (nearly
Long diameter 1/28 in.
double) and less globose.
I have notes of the occurrence of this fine species in
Distrilntion.
twelve samples of material, viz. the Felltop Limestone, at Wolf Hills,
near Haltwhistle; First Lower Felltop, Thornbrough; Great Lime" Limestone,
Small Limestone, of Nenthead "
stone, of Allendale
" Limestone, in Tipalt.
of Tipalt and Cowburu valleys and the " J

The chambers

—

;

;

D

;

In the Thornbrough quarry 1 obtained it from five horizons, and in
the majority of these it was a common form.
Sub-family

Trochammininae.

Genus Webbina, d'Orbigny.
Webbina hemisphasrica, Jones, Parker, and Brady.
" Limestone there are frequent
In the rich material of the " D
Foraminifer which appear
adherent
and
monothalamous
examples of a
The test is convex and imperfect on
to me to belong to this species.
The degree of convexity varies from a
the side of its attachment.
The margin is at times
subglobular.
almost
to
relief
low
somewhat
slightly spreading, and not unfrequently exhibits a clear space between
some parts of the edge of the test and the object to which it is
It is a minute form, not exceeding 1/50 in. in diameter.
attached.
It is an interesting feature to find this rare form, which has hitherto
only been known in the living state as dredged ofl:' the coast of Durham,
and as a fossil by a single specimen from the Sufiblk Crag, with so
hi-T-h an antiquity as these Palaeozoic examples confer upon the species.
Only known in the Carboniferous rocks in conDistribution.

—

D"

nection with the "

Limestone, Tipalt.

Webbina fimbriata,

Plate VIII.

sp. nov.

figs. 8, 9.

Test thin, adherent; in shape, convex or subcorneal; normally
monothalamous, sometimes two or three grouped together and connected by minute stoloniferous tubes margin attenuated, spreading,
and deeply notched, giving the test a fringed or stellate appeara,nce.
Stellate projections numerous, short, raised, and tubular, sometimes
open at their extremities. Diameter of test 1/100 in.
This is a very pretty Httle shell, and makes a conspicuous object
by its white colour shown on a dark background. The test is to all
appearance finely arenaceous and very thin, and owing to this latter fact
most of the examples have the test broken at the apex, as shown in one
of the figures. Some of the fractures probably date from a period prior
to the fossihzation of the specimens. Its habit of growth, in throwing
out tubular extensions from a primordial chamber, gives it a Hkeness to
Webbina elavata, and it is more closely isomorphic with Placopsilina
but it difi'ers from the former species in the number
vesicularis, Brady
and stellate form which these tubular processes assume, as well as in
their very short length, seldom exceeding a length greater than the
diameter of the chamber from which they emanate whilst the finely
;

;

;

;
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arenaceous texture of the test at once distinguishes it from the coarser
The radiating tubuh undoubtedly formed the
Placopsiline species.
general apertures of the test, they sometimes bifurcate, and there is
commonly a thin film or weblike extension of the testaceous enyelope
partly covering the spaces separating the tubuli.
" Limestone,
Distribution.
It is rather a common form in the "
where it is found attached to a great variety of objects, but I have not
found it at any other horizon in the district.

—

D

Wehhina irregularis d'Orbigny.

Plate IX.

figs.

16, 17.

figs. 16 and 17 represent
Although difiering in some respects from
the recent form, they carry clearly marked Trochamminina character-

There can be little
examples of this species.

doubt, I think, that

The

although not constantly, oval in shape
smooth externally, and imperfect on the
side of attachment.
The segments are arranged in a moniliform
order, and sometimes in several parallel and adjoining series of such an
The features of divergence from the modern
order of arrangement.
examples of the species, exhibited by the Carboniferous specimens, are
in the direction of a greater thickness of test, the stoloniferous connection between the chambers is often imperfectly developed, the
division of segments being at times marked by a simple constriction of
the test rather than by stoloniferous tubes ; whilst in many examples
there is an approach to the cylindrical form by the margin of the
chambers almost coalescing on their under sides when the object on
which they have grown has been a column of small diameter.
These divergences may be regarded as features of minor consequence where the general agreement to the type is so close. Average
size of segments, long diameter 1/75 in. ; short diameter 1/125 in.
Distribution.
Very rare in Great Limestone of Blagill, Allendale,
" Limestone of the Cowburn and Tipalt
but common in the "

istics.

test is typically,

finely arenaceous in structure,

—

D

outcrops.

Sub-family Endothyrinse.

Genus Archil agena, no v.
Syn.

Lagena

Shell parasitic or free

Chambers

inflated

;

(in part),

either

Brady.

monothalamous or polythalamous.

ovate, subglobular, or irregular in shape.

Polythalamous examples confused in arrangement. Test thicker than in
the typical Lageniclse; finely perforated. Texture either entirely calcareous or with only a small proportion of included arenaceous particles.
Aperture at the termination of a short neck ; in parasitic examples
the orifice may be defective on the side of attachment, and is then a
semicircular, slightly produced lip.
The genus now described may be regarded as bearing a similar
relation to Lagena that Nodosinella bears to Nodosaria. In both cases
we probably possess ancestral, generalized types, from which have
diverged distinct lines of modification leading up to more specialized
;
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forms of recent times. The not unfrequent duplication, seen in
aberrant examples among recent Lagenx, may, perhaps, be instances
of reversion to type, as seen in the polythalamous examples of
Carboniferous times, and included in the present genuB.
Archselagena Hoivchiniana, Brady,

sp.

Plate IX.

fig.

18.

Mr. Brady's description of the monothalamous examples of this
is a very accurate one, and needs no adjustment.
A more
extended acquaintance with this form has, however, shown that it is
much more commonly polythalamous than monothalamous in its habit
The chambers usually number from two to twelve, and,
of growth.
in rare cases, even up to nearly twenty, and are irregularly grouped
around the axis of growth. The method of growth is apparently by
budding.
The chambers differ greatly in relative size, and many
show more or less distortion in shape by compression through the
concurrent growth of adjoining segments.
There may be one or more
general orifice to each group of united segments, the latter communicating by interseptal apertures.
Possessing the morphological and structural characteristics now
described, Archielagena Hoicchiniana can no longer be consistently
regarded as belonging to a genus which is essentially monothalamous.
On the other hand, Lagena Parheriaiut, and L. Lebouriana, although
exhibiting in test structure some points of resemblance to the forms
classed under the present species, have never been met with except as
single-chambered and free examples, and may therefore be left, at least
for the present, in the position assigned them by Mr. Brady.
Distribution.
Not very common recorded in connection with
twelve washings from the following:
First Lower Felltop, at
Penpeugh at various localities and horizons of Great Limestone ; and
from the " D " Limestone of Tipalt and Cowburn, the last-named
hmestone being the best bed for the form.
species

—

;

—

;

Genus Endothyea,
Endothyra conspicua,

sp. nov.

Phillips.

Plate IX.

fig.

12.

Test nearly circular in lateral outline, compressed, slightly
asymmetrical bi-laterally, composed of about three convolutions, all of
which are more or less visible exteriorly.
Segments inflated, subglobular, from ten to twelve in the outer whorl.
Diameter of large
specimens 1/20 to 1/16 in.
This is an interesting variety in which the usually embracing
character of the genus is but feebly developed.
It has probably its
closest relationship with E. Bowmani, some examples of which exhibit
a considerable umbilical depression not embraced in the fold of the
outer convolution.
It is, ho\\ever, easily distinguished from the latter
species, by its more circular outline, its more numerous and globularshaped segments, and, more particularly, in the exposure of the inner
whorls which are often visible throughout their entire convolutions. In
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E. ammonoides there is the same exposure of the inner whorls by the
only slightly embracing character of the test, but its minute size and
the number of its convolutions and septal divisions at once distinguish
This departure from the normal character
it from the present species.
of the genus, shown by E. eonsjncua, is not likely to have arisen from
starved conditions as some of the individuals attain a larger size,
exceeding those of E. Boivmani, whilst the beds in which they occur
are

somewhat

rich in Foraminifera.
Eare in the " J " Limestone of the Tipalt,

Distribution.

—

and in

a limestone, low in the series, situated in a burn between The Banks
and Lannercost, occurring at three horizons in the limestone, in one
of

which

it is

moderately common.

Endotliyra eircumpUcata,

sp.

no v.

Plate VIII.

figs.

10, 11.

Test free, subglobular, irregularly spiral, embracing composed of
three or more convolutions, which, instead of following the same plane
of growth throughout, become twisted, so that the later convolutions
are formed more or less at right angles to the plane of the earlier
segments.
Segments numerous, and in their later growths enlarging
;

rapidly and becoming ventricose. Later chambers subdivided near their
umbilical margins by transverse septa.
Septal divisions marked
externally either by depressed lines or slight limbation.
Test plicate.

Exterior surface smooth;

white

or

reddish-white.

Texture finely

cases (?) perforate.
The final segment has a
protruding lip forming its convex or outer margin, with a correspond-

arenaceous, and in

some

ing hp or ridge transverse to the peripheral margin and parallel to
the inner margin of the septal plane.
Aperture distinct, oval.
Diameter 1/25 in.
This striking variety exhibits an extreme of inequilateral growth.
In its large size and globose form it somewhat resembles Endothijra
crassa.
The latter includes the " nearly symmetrical," large, globose
Endothyrse of the Carboniferous rocks, whilst E. circumj)licata is
extremely unsymmetrical, and from this cause exhibits considerable
divergence in internal structure from its more equilateral congeners.
The umbilical axis is not unfrequently shifted in position by the
inequilateral plan of growth to the peripheral margin.
Transparent
sections show in many instances a remarkable confusion in the
arrangement of the earlier chambers with successive foldings, amounting in some cases to two, three, or four plications of the shell
substance ; and in the expanded chambers of the final whorl, transverse
septa, giving rise to small chamberlets, near the umbilical margins
of the terminal segments.
The last segment is sometimes much
contracted by vertical compression towards the aperture, taking the
form of a slit which, with its pouting margins and great obliquity of
the septal plane, gives the shell a very grotesque appearance.
The
shelly investment, consequent upon the laminated construction of the
test, is very stout in comparison with the other Endothyrse, especially
in its earlier convolutions, and has a clear, smooth, and sometimes

;;
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The test, whilst finely arenaceous, exhibits great
uniformity of structure, and when viewed in section by transmitted
light exhibits a peculiar white opacity of texture not commonly
Been in members of this genus.
It is a form apparently much limited in disDistribution.
Recorded in four samples, three of these belonging to the
tribution.
limestone of the Cowburn and Tipalt districts, and the other
"
" limestone, near West Stone Folds, Cowburn.
In the "
in "
glossy surface.

—

"D"
K

D

limestone

it is

common.

Endothyra radiata,
Test

free,

var. Tateana, nov.

Plate IX.

figs.

13-15.

nautiloid, nearly circular in peripheral outline,

com-

umbiHcus

sunken, slightly inequilateral, peripheral margin thin or subcariuate ; convolutions numerous,
chambers very narrow and
five to six in fully grown examples
numerous, from 25 to 40 in last convolution septal walls double
sutural lines slightly excavated ; septation sometimes indistinct and
pressed

embracing,

laterally,

;

;

often showing considerable irregularity in arrangement on exterior
Texture finely arenaceous with large proportion of calcareous
surface.

cement.

A

Diameter of fully grown specimen 1/25 in.
Eudothjra, difiering in some minor particulars

fine variety of

The

from E. radiata.

shell attains

about twice

often

showing crenulations, meeting

at

it

is

is also an important
and one that has not been observed in connection with any

of the test.
feature,

The

the diameter of

more symmetrical and
numerous and less regular,
various angles on the surface

typical specimens of the latter species ;
compressed, and the segments are more

duplication of the septal walls

It is well seen, not only in transparent
other members of the genus.
sections of this form (Plate IX. fig. 15), but in those examples
which have been subjected to a degree of weathering, as shown in
fig.

14 of the same

plate.

The double

septation gives a higher

character to the genus than was at first indicated, and is another
feature confirmatory of Mr. Brady's opinion, expressed when working
out this interesting pakeozoic type, of the close analogy which the

genus bears to the more recent and distinctly calcareous Kotaliue series,
with which Endothyra in its various modifications is closely isomorphic.

I have great pleasure in associating this variety with the name
of the late Mr. George Tate, F.G.S., of Alnwick, who was one of the
earhest and most enthusiastic students of the palaeontology of North-

umberland.

—

Endothyra radiata, var. Tateana is not uncommon
Distribution.
It
in the lower Carboniferous beds of south-west Northumberland.
was noted in the upper beds of the Great Limestone at Blagill, Alston
but all of the twenty-four localities in which it has been observed,
with the exception just noted, are at horizons included between the
"

B"

and "

N"

limestones of the

Cowburn and Tipalt

valleys.
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Genus Stacheia, Brady.
Stacheia moriformis,

sp. nov.

Plate IX.

19, 20.

figs.

globular, subglobular, or, more rarely,
Test parasitic (or free ?)
Chambers larger than those of
elongate or complanate in sbape.
allied species, more or less rounded in outline, and often showing a
roughly concentric or spiral arrangement of segments around the
Chambers of the superficial layer inflated and tumid,
axis of growth.
walls very
raised in hemispherical bosses upon the surface of the test
thin, often abraded on their convex surfaces so as to expose the darker
material filling the interior of the chambers.
Diameter of globose
examples, from 1/30 in. to 1/25 in.
This species is pretty constant in character, and cannot well be
confounded with any other of the Carboniferous Foraminifera. Its
globular form and conspicuously inflated chambers are ready means of
It is often impossible in the other members of this
identification.
genus to mark any superficial indications of the septal divisions, and
when distinguished they are made apparent only by a faint areolation
or mottled appearance of the exterior surface but in Stacheia moriformis the superficial chambers are not unfrequently elevated to the
The test is not nearly so compact as in
extent of half their diameter.
the allied species, and the chambers are relatively larger, whilst the
In this respect, and from a
shelly investment is remarkably thin.
greater or less tendency to a spiral arrangement in building up the
there is some morphological analogy to the acervuline
test,
modifications of Planorhulina, especially when S. moriformis has
grown parasitically on a fiat surface ; but the subarenaceous and imperforate characters of the test show its affinity to be with the
Endothyrinae rather than the recent perforate and hyaline forms.
Distribution.
Stacheia moriformis is not very common in point
of number of specimens, but is widely distributed through the
Carboniferous Limestones of the North of England.
It occurs in fiftytwo washings gathered from the following horizons
First Lower
Felltop, Second Lower Felltop, Great Limestone, Four-fathom Lime" Limestones.
stone, and the " D," " E," " G," " J," " N," and "
;

;

:

—

:

Family

—

LAGENIDiE.

Sub-Family Nodosaringe.

-

Genus Nodosaeia, Lamarck.
Nodosaria (Dentalina) farcimen, Soldani.

Amongst the many

interesting forms

Plate IX,

fig.

"

D"

which the

21, a,

K

limestone
Its lowest strati-

has revealed must be included the above species.
graphical record hitherto known has been the Upper Permian,
where it is found associated with several other cognate forms. No
unquestionable Nodosarian had been found in rocks older than the
Permian. It is, therefore, of some interest to secure examples of this
common recent species so far back as the Carboniferous Limestone. In

;
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the Tcrmian seas it was scarce, and apparently was still more rare in
Carboniferous times, when the arenaceous types were in the ascendant.
Only one undoubted example of this species was obtained from the
material searched, but with the exception of exhibiting a mineralization corresponding to the much older formation from which it was
obtained, it does not materially differ from the examples of later age.
It is a minute shell with a clear calcareous appearance.
Test slightly
compressed laterally.
The chambers, which are elliptical in shape,
number six, in a curved linear series, and increase somewhat rapidly
in size in the direction of growth.
Septal lines marked by oblique
and rather deep constrictions. Primordial cud apiculatc. Length

1/28

in.

Distribution.

— Only known from the "D" Limestone, Tipalt;

rare,

FamUy EOTALIDiE.
Sub-family Rotalinae.

Genus Patellina,
Patellina Brachjana, sp. nov.

"Williamson.

Plate IX.

JBgs.

22-25.

conical
trochoid
primordial end obtusely pointed
Test free
transverse section circular; length equal to two or three times the
diameter of the test inferior side slightly concave ; external surface
limbato, exhibiting numerous annular, semi-annular, or spiral whorls of
;

;

;

;

raised shell-substance alternating with lines of depression ; depressed
areas bridged by minute crenulations of the test, which, as raised
transverse lines, connect the limbate septal ridges.
Internal structure

a simple, undivided and continuous spiral chamber (or alternating
semi-annular chambers ?). Chamber cavity compressed.
Umbilical
region extending almost the entire length of the shell and of nearly
equal diameter throughout, filled with uniform shell-substance.
Convolutions of spire varying from five to twelve
average number ten.
Aperture a narrow slit, extending from the periphery to the umbihcal
margin.
Umbilicus depressed or, frequently, marked by a raised
lip extending from the umbihcal termination of the orifice, forming a
low, semich'cular wall defining the central portions of the test.
Length
about 1/38 in. ; diameter, at base, 1/100 in.
This is, perhaps, the most interesting find in the present group of
new forms. The oldest record of Patellina has not, hitherto, extended
beyond the Cretaceous formations, in which, as well as in rocks of early
Tertiary age, the genus was represented by shells of relatively large size
and complicated structure. The common recent species, P. corrugata,
exhibits to some extent the subdivision of chambers by secondary
septa, so remarkably developed in some of the earlier Ibnns.
The
Carboniferous examples are of a simpler type, and do not possess any
subdivision of the chamber cavities.
Mr. H. B. Brady, in the
" Challenger Foraminifera," describes a new recent species, Patellina
campani^ormis, which shows the same simple and undivided chamber
;

;

Carboniferous Foraminifera.

By

Bev. W. Soivchin.

545

P. Bradtjana, and it seems probable that the
form has its nearest relationship with this interesting
The recent species
but extremely rare species of the present day.
combines the twofold plan of growth, of semi-annular, crescentic segments in the early whorls, with a true spiral form of chamber in
the later whorls.
From a careful examination of several transparent
sections of the test of P. Bradyana I cannot satisfy myself that it
conforms to the normal type, with respect to an alternating series of
semi-annular segments, but appears to exhibit the generic characters
under the simplest possible form, that of a non-segmented spiral
chamber with the spire drawn out from the primordial plane to that
of an elongated cone. Its spiral growth gives it a likeness to P. Coohi,
although wanting the subdivision of chambers seen in that species.
The bridging of the lines of depression by shelly matter, between the
raised sutures on the external surface, may have been the foreshadowing of that inodification of the type which, in later ages, became more
definite in the subdivision of the chamber cavities.
The chief variations to which the Carboniferous form is subject are in the height of
(or chambers) as in

palaeozoic

the spire, the occasional irregularities of the limbate outlines of the
the latter, at times, being subject to interruption or
coalescence
or an abnormal constriction or inflation of the test at some
stage of its growth, producing more or less distortion of outline.
The
umbilical region is filled with calcareous shell-substance which in
section has a mottled appearance, but is unsegmented.
The only
species with which Patellina Bradyana is likely to be confounded in
Carboniferous material are Valvulina palmotrochus or V. Youngi, but
P. Bradyana has a shorter transverse diameter in comparison with its
length than either of these forms, its numerous limbate sutures are
also distinctive, whilst the respective apertures and internal structures
are widely different.
As the most striking addition to our knowledge of Carboniferous
Foraminifera, I have much gratification in associating with the species
the name of Mr. H. B. Brady, to whose researches we are indebted for
the first systematic treatment of this group of palaeozoic fossils.
Distribution.
Only known from the
Limestone of the
Tipalt and Cowburn outcrops.

chamber walls

—

—

—

"D"

may fitly conclude my notes. In the present
have been given of four genera and of thirteen species
and varieties not previously known as Carboniferous fossils, some of
them of peculiar interest.
As has already been stated I have still a
number of specimens which appear to me to belong to the Foraminifera, and if so to types hitherto undescribed, but these I withhold for
the moment in the hope of obtaining further evidence respecting
them.
"With this species I

series details

Adelaide, South Atjstkalia,
August 1887.

—
;
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ZOOLOOY AND BOTANY
(principally Invertehrata and Cryptogamia),

MICROSCOPY,

&c.,

INCLUDING ORIGINAL COMMUNICATIONS FROM FELLOWS AND OTHERS.'

ZOOLOGY.
A.

VERTEBRATA :—Embryology,
a.

Histology, and General.

Embryologry.t

Kinetic Phenomena of the Egg: during Maturation and FecundaDr. C. 0. Whitman finds that the ookiuetic phenomena are
diversiform in the extreme, rarely present regular form-series, and so
stand in marked contrast with nuclear metamorphoses, which, everywhere, both in plant and animal cells, exhibit a most remarkable
With regard to the movements of the germinal vesicle and
uniformity.
pronuclei, the author, fi'om the unique character of many of these
tion-l

—

cytokinetic displays, refuses to consider them as the direct eflfect of
Any hypothesis that refuses to admit that the cytonuclear influence.
plasm is endowed with subtle powers of its own, is unable to account
for the characteristic difference between telolecithal and centrolecithal
eggs.
The remarkable phenomena observed in developing eggs must
be due to the interaction of nuclear and cytoplasmic forces. There is
little evidence, in the explanation which is usually given, to support the
view that the pronuclear asters attract each other. When, however, a
careful analysis is made, we find three facts which can be said to furnish
indisputable evidence of attraction between tlie pronuclei.
These are
(1) The curved path of the male pronucleus in tbe amphibian egg
(2) The meeting of the pronuclei before reaching the centre of equilibrium ; and (3) The centrifugal movement of the earlier pronucleus to
meet the more lately formed pronucleus. The author amplifies these
points.

In discussing the receptivity of the ovum for spermatozoa, the disand accessibility is very generally ignored.
Dr. Whitman believes that the period of receptivity may be said to date
from the moment the conditions of centripetal attraction are reversed in
the germinal vesicle. A period of non-saturation begins with the centritinction between receptivity

* The Society are not intended to be denoted by the editorial " we," and they do
not hold themselves responsible for the views of the authors of the papers noted,
nor for any claim to novelty or otherwise made by them. The object of this part of
the Journal is to present a summary of the papers as actualbj published, and to
describe and illustrate Instruments, Apparatus, &c., which are either new or have
not been previously described in this country.
t This section includes not only papers relating to Embryology properly so called,
but also those dealing with Evolution, Development, and Reproduction, and allied
subjects.
X Journ. of Morphol., i. (1887) pp. 227-52.
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fugal movement of the germinal vesicle, and terminates with the penetration of the spermatic body.
As soon as all the elements of saturation
are present, external manifestations of centripetal attraction cease, and
there remains only the work of internal equilibration, which ends with
the centripetal march of the pronuclei.
From this point of view it is idle to talk about mechanical contrivances for preventing the admission of supernumerary spermatozoa,
The idea
as if the receptivity of the ovum were not self-regulating.
that the spermatozoon remains passive until after the extrusion of the
polar globules seems to be quite erroneous.
In the copulation of the sexual cells, the most interesting point is
that attraction between the ooplasm and the spermatozoon can manifest
itself at a distance.
This fact is, however, not quite unique, for something analogous is seen in the attraction between the pronuclei. There
there is that of one
are, it seems, two distinct kinds of attraction
nuclear body upon another, which may be called nuclear attraction, and
the action of nuclear bodies on the ooplasm which manifests itself in
astral lines, and which may be called centripetal attraction.
The attraction of the egg for the spermatozoon is probably polar, and the place
of penetration a predetermined point or region.
On this point, however,
the evidence is very conflicting ; the most important memoir on this
point is that of Kupfier and Benecke on the fertilization of the egg of
the lamprey.
The important points in this and in other essays are
indicated by Dr. Whitman.
;

—

Human Ovum.* Dr. W. Nagel gives a full account of his observations on that rare subject of satisfactory investigation
the human ovum.
The principal results have been already noticed.

—

"j"

The first part of the lengthy paper is taken up with historical
reference to previous observations, of which a full bibliography is
appended. After describing his material and mode of investigation, the
author discusses and figures the primordial ovum and primary follicle,
the subsequent growth of both of these, and the conditions observable in
maturity. In the latter, he describes (1) the epithelium of the oviun
(2) the zona pellucida ; (3) a perivitelline space ; (4) a narrow, clear
cortical zone of the vitellus ; (5) a broader, finely granular, protoplasmic
zone ; (6) a central deutoplasmic zone (7) the germinal vesicle and
spot.
The ovary of a newly born child and that of an ape (Macacus) are
described, and many relevant questions are incidentally discussed.
;

—

Spermatogenesis of Mammals4 Prof. V. v. Ebner communicates an
important memoir on the spermatogenesis of mammals, in which he
resumes the investigation which he busied himself with seventeen years
He discusses in the first two chapters the nomenclature employed
ago.

by

and method of investigation, and the actual
In a third chapter he investigates the relation of
the basal nuclei of the spermatoblasts to the cells of Sertoli and the
spermatogonia of v. La Valette St. George. Fourthly he shows in what
cells within the testicular canals division is really to be observed.
Then
he discusses the granular excretions of the spermatoblasts, the absorption
of the fat by Sertoli's cells, and the general physiology of the spermatoblasts.
The last chapter is occupied with a description of the topoinvestigators, the material

state of the question.

* Arch.

f.

Mikr. Anat., xxxi. (1888) pp. 342-423 (2

t See this Journal, 1887, p. 932.

J

pis.).

Tom.

cit.,

pp. 236-92 (3 pis.).
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graphical distribution of the various developmental stages, and with a
discussion of the conclusions to be drawn from these.
The true spermatogonia arc the cells of the peripheral layer. They

The spermatogonia grow
multiply in that position by indirect division.
into spermatocytes (= Henle's cells) each of which, after double division,
produces four spermatides ( = sperm-cells). Then a large number of
spermatidcs, originating from several spermatogonia, come into association with a follicular cell ( — Sertoli's cell), and form a spermatogemma
In this finally the spermatosomata ( = spermatozoa)
( = spermatoblast).
develope from the spermatides. By this von Ebner declares his determination to abide, unless some firmly established counter observations are
forthcoming.

—

Embryology of Lizard.* Dr. H. Orr has worked chiefly at the
development of Anolis saijrsei, but has also examined some stages of
The notochord arises
Sphderodactylvs notatus and Liocephalus carinatus.
by a diiferentiation of the linear median area of the dorsal wall of the
primitive intestine and this condition seems to be primitive, for the
notochord continues as far as the anterior extremity of the intestine.
The mode of development of the notochord and hypophysis seems to
point to some peculiar relation between the two organs ; with these the
At an early
muscular elements of the head are intimately related.
stage there is seen to be a median connection of the head-cavities and
The
notochord, which the author proposes to call the coelenteric zone.
first appearance of the tip of the notochord, the coelenteric zone and
head-cavities, is in the form of a small mass of cells, apparently budded
from the hypoblast. This mass is fused with the epiblast. In some
individuals the notochord and cojlenteric zone separate from the epiblast
In other
at the same time, though retaining connection with each other.
individuals the ccelenteric zone separates from the epiblast much earlier
than does the notochord, and disappears while the notochord remains a
long time connected with the epiblast or hypophysis.
The oral fusion of epiblast and hypoblast is etfected very early. The
gill-cleft rudiments first appear as paired pouch-like protrusions from
the first and second are
the dorso-lateral parts of the alimentary canal
the first and second clefts, and are the first to acquire an external opening then, in order, the third and fourth, but the fifth rudiment docs not
seem to get an external opening. The part of the alimentary canal from
which the gill-clefts open is, comparatively, extremely large. On the
ventral surface of the large gill-chamber the first rudiment of the thyroid
gland appears. In horizontal section it has a circular outline it is a
compact thickening of the wall of the gill-chamber, and its cells arc
arranged radially. The caudal intestine appears to continue to grow in
the ncurenteric region, even after its anterior part behind the anus has
atrophied this atrophy obtains from before backwards, and for a time
the proximal end seems to atrophy about as fast as the distal end grows.
The segmentation of the mesoblast into somites is efiected from before
backwards, and the first somite appears at just the distance behind the
ear that would equal the space occupied by one somite.
With regard
to the mode of origin of the segmental duct, about which much has been
recently written. Dr. Orr states that near the region of the neurenteric
canal, opposite that part of the unsegmented mesoblast which has not
;

;

;

;

;

;

* Jouru. of

Morphology,

i,

(1887) pp. 311-63 (5

pis.).
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yet divided into a dorsal and a ventral part, there appears a small linear
thickening of the epiblast. This thickening is the same on either side,
and lies horizontally and a little above the level in which the intermediate
cell-mass is to appear. Posteriorly this epiblastic thickening fades away,
but in the direction of the head it becomes more marked, and appears in
cross-section as a distinct semicircular clump of five to eight cells
little further forward it becomes gradually
adhering to the epiblast.
separated from the epiblast, and lies as a solid cord about midway
between the epiblast and the rudiment of the Wolffian body. Still
further forward the cord of cells acquires a lumen, and lies in contact
with the Wolffian body, so that it is now easily recognizable as the
segmental duct.
The development of the circulatory system agrees
generally with the account given by Shipley of the same system in Petromyzon.
This portion of the paper concludes with an account of the
_

A

development of the brain.
In the second part the bearing of the facts of the development of
the Lizard on certain speculations regarding the phylogeny of the
Vertebrata

is

pointed out.

—

Gastrula of Amphibians.* Dr. Schwinck discusses the nature of
the gastrula in amphibian development. Bufo vulgaris, Bana temporaria,
and Triton alpestris were investigated. The clearest results were obtained
The general confrom the study of Bufo ; frog ova are more difficult.
clusion established is that the whole of the endoderm, including the
The gastrula
dorsal portion, arises from a differentiation of yolk-cells.
of Amphibians occupies a midway position between that of Selachia and
that of AmpMoxus. In all, the dorsal blastopore wall is the more active,
and it is there that the formation of endoderm first begins, " At the
close of gastrulation, an archigastrula might be hypothetically formed
from the amphigastrula by supposing the yolk-cells to be replaced by a
single layer of endoderm."

—

Development of Petromyzon fluviatilis.t Prof. A. Goette has a
preliminary notice of his observations on the development of Petromyzon
the archenteron
fluviatilis. Gastrulation is effected as in the Amphibia
commences with the prostoma, which lies beneath the germinal cavity
its dorsal wall becomes differentiated into ecto- and endoderm, and this
differentiation is continued on to the lateral parts of the thick lower
half.
The mesoderm does not appear till gastrulation is complete, when
it is developed in the dorsal endoderm.
This is at first multilaminate,
and the lower layer gives rise to mesodermal plates.
Segmentation of
the mesoderm commences in the anterior portion of the region of the
trunk, and is thence continued backwards and forwards.
The notochord is developed in the way described by Calberla its
hinder end has at first no definite termination, but is lost in the cellmass at the dorsal margin of the prostoma, where the ectoderm passes
into the endoderm.
There is no neurenteric canal in the embryos or
larvae of Petromyzon ; the prostoma becomes the anus, and the primitive
lumen of the mid-gut is replaced by a second which arises more deeply,
while the primitive lumina of the fore- and hind-gut are retained.
The spinal nerves do not arise in the way described by Sagemehl
the several rudiments of the spinal nerves become, secondarily, dorso;

;

* Biol. Centralbl.,

1888.

viii.

(1888) pp. 29-31.

t Zool. Aiizeig., si. (1888) pp. 160-3.
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appendages of the medullary tube, but tliey are not outgrowths
The first rudiments give rise to
of it, but purely epidermal structures.
the dorsal roots and their ganglia, while the ventral roots do not arise
they are not, either, indcj^eudent outgrowths of the medullary
till later
tube, but connections between it and the adjacent ganglia, which graThe rami dorsales grow out from
dually become drawn out into cords.
the upper end of the ganglia, and the separation, therefore, into sensory
and motor fibres does not correspond with the development of the dorsal
lateral

;

In addition to the spinal nerves, and independently
and ventral roots.
of their rudiments, the lateral nerve appears as an epidermal gaugliouic
mass which, later on, becomes connected with the root of the vagus, and
grows out horizontally backwards; there are also five ganglionic bodies
within the mesoderm or above the gill-pouches, which only secondarily
they give
enter into connection with one another, and with the vagus
The whole peripheral nervous system does not
ofi" branchial branches.
therefore arise as one, nor even from one and the same germinal layer.
The histogenesis of tJie nervous system of Petromi/zon is essentially
similar to that of the Amphibia ; the nerve-fibres and nerve-cells appear
separately, and only become connected secondarily.
The formation of mesodermal segments is continued as far as the
most anterior end of the head as in the Amphibia, the head consists of
four mesodermal segments ; they give rise to the trigeminal, facialthe hypoglossus is reauditory, glossopharyngeal, and vagus nerves
garded as the first spinal nerve of the trunk. The eight gill-sacs are
homologues of the inner gill-sac of the anurous Amphibia ; the " enteric
gills " of the lamprey are therefore essentially distinct from the ordinary
" dermal gills " of Fishes and Amphibians.
;

;

;

The heart is developed behind the branchial region below the
oesophagus, so that the pericardial cavity communicates superiorly with
the coelom ; the endocardium is formed by the endoderm, and the blood
is formed in the ventral endoderm behind the rudiment of the liver.
In correspondence with the position of the heart the pronephros lies
exactly above the pericardiac cavity.

—

M. F. Guitel has investigated the
Egg-shell of Lepadogaster.*
With moderate magof attachment of the eggs of Lepadogaster.
nification a small clear circle surrounded by a dark zone may be seen at
Towards the
the centre of the base of the shell of L. himactdatus.
They are
centre a number of small rods may be seen to converge.
cylindrical and bifurcated, and are longest at the edge, where they
At the moment when the egg is
project around the base of the egg.
laid, the two terminal filaments of each small cylinder are soft, and they
easily fix themselves to the least asperities of the surface to which they
are applied they then harden, and the egg is thus firmly attached to the
substratum on which the mother has deposited it. The author finds that
this fixation apparatus is secreted by the follicle of the egg, the follicle
itself being derived from the germinal epithelium.
Moreover, the
secretion is on the hemisphere of fixation, and this is always the one
which is directed outwards. In a perfectly ripe ovary all the eggs have
the hemi- ellipsoidal form of the deposited egg, and they are all attached
to the wall of the gland by the surface which, after oviposition, will be

mode

;

fixed

by means of the fixing-apparatu?.
*

Comptes Rendus,

cv.

(1887) pp. 87G-8.
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Albuminoid Constituents of WMte of Egg.*—MM. G. Corin and
E. Berard have investigated the albnmiaoid constituents of the white of
egg.
They find that of those which are coagulable by heat two belong
to the class of globulins and three to that of true albumins
the quantity of peptones increases with the age of the egg.
There is a colouring
matter which is not coagulated by heat, but is taken up by every
coagulation which occurs in it.
The albumins strictly so-called have,
when made opalescent by an increase of temperature, a property which
has hitherto been supposed to be peculiar to globulins that, namely, of
being precipitated by sulphate of magnesia. It is possible that albumin,
just before coagulation, passes through a stage in which ifc has the
composition and properties of globulins.
;

;

—

Embryochemical Investigations.! Prof. L. Liebermann has invessome of the less well known constituents of the egg of the fowl.

tigated

He finds that the germinal disc chiefly consists of albuminoid bodies,
belonging apparently to the globulin group
there seem to be also
smaller quantities of lecithin or some similar substance. Few fatty
acids were found in the yolk.
The fat of the egg consists of a mixture
of a solid and a fluid fat with some cholesterin. The firm fat consists
chiefly of tripalmitin with, probably, a very little stearine
the fluid or
true oil of the egg is a glyceride. Both are much poorer in carbon than
other animal fats.
The fat of fresh unhatched egg does not contain any
considerable quantity of free fatty acids, which are, however, developed
to a considerable extent during hatching.
Fowls' eggs do not contain
any appreciable quantity of organic phosphates, there is, however, a
relatively large quantity of calcium which probably exists in the form
of calcic albuminate; there is no direct evidence of the presence of
sulphates the quantity of chlorine is variable, but it is not certain on
what the variability depends. There may be other inorganic constituents, but, if so, their amount must be very small.
The albumen of the
egg is capable of forming, in the presence of strong acids, phosphates
with the phosphoric acid, while, in the presence of dilute acids, soluble
organic phosphates are formed.
In the second portion of the essay the metastasis of the egg while
being hatched is dealt with. The embryo itself always becomes richer
in mineral matters, fat, and albumen, but the dry substance of the whole
contents of the egg, taken as a whole, diminishes considerably the considerable increase in the fat of the chick is not due to the formation of
fresh fat, but is chiefly dependent on the fact that what remains of the
nutrient yolk is taken up into the abdominal cavity of the chick.
The
constituents of the egg are used up regularly during the period of
the quantity of mineral matter remains almost unaltered.
hatching
Notwithstanding the taking up of oxygen, there is a loss in the amount
The loss in weight suffered by the egg is obscured by the
of that gas.
evaporation of water ; the undeveloped egg loses more water than the
developed, and on the last day of hatching the ripe chick in the egg
contains more water than an equal quantity of unfertilized egg-matter.
The embryo uses up oxygen, of which a part only becomes carbonic
acid this indicates the formation of a fresh quantity of water.
The special chemistry of the embryonic body is next dealt with. In
;

;

—

;

;

;

;

* Bull. Acad. E. Sci. Belg., Ivii. (1888) pp. 643-62.
t Arch. f. d. Gesi^mmt. Physiol. (Pfliiger) xliii. (1888) pp. 71-151.
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just ns much as in freely living animals, the firm suhstance increases
considerably at the expense of the watery the inorganic constituents
At the beginning of tlevetake but a very small share in this increase.
lopmeut there arc formed tissues which are very ricli in water, and this
The
richness of water steadily diminishes as development goes on.
substances soluble in water are so disposed that their absolute quantity
increases with increasing development, while their relative quantity (as
compared with the other constituents) diminishes. It is just the reverse
with tlie constituents which are soluble in alcohol. The fatty matters
undergo considerable increase. The quantity of albumens and albuminoids which are insoluble in water absolutely increases as development goes on, but relatively the quantity remains almost unchanged.
Among other points dealt with by the author are the presence of
mucin, the quantity of haemoglobin, and the composition of the embryonic
feathers and of bone as compared with those of older forms.
it,

;

B. Histologry.*

—

Herr T. Boveri believes that the course of karyoCell-Studies. t
kinetic division may be generally described in the following terms
The chromatic nuclear material becomes collected together into a definite
number of isolated pieces of a form characteristic of the kind of cell the
:

—

chromatic elements an achromatic filamentar figure is formed into two
poles, either from the substance of the nucleus or from that of the cell.
The chromatic elements, so far as their number, form, and size allow
the
it, are deposited in the equatorial jilane of the achromatic figure
chromatic elements divide into two halves, one of which makes its way
towards either pole the daughter elements break up in the framework
;

;

;

of the

new

nuclei.

germinal vesicle has, in the
and we are
justified in supposing that the chromatic elements arise from the framework in exactly the same way as in other cases, though the details cannot
be certainly made out in consequence of the small size of the object.
The arrangement of the elements in an equatorial plate, their transverse
division, and the formation of daughter-jilates are eftected in just the
same way as they are now known to be in other cases, and especially
The only point of difference is the relation
in the ova of Arthropods.
of the daughter-elements which remain in the egg after the expulsion of
the first polar globule, for these remain isolated, and so are the direct
mother-elements of the next spindle.
In the germinal vesicle of the ovum of Ascaris megalocephala (Carney's
type) two indeijendent portions of chromatin are found in the earliest
known stage though nothing is certainly known of their mode of
formation, it may be assumed that they are derived from a typical
nuclear framework. This conversion, however, of the reticulum into
the chromatic elements, which in other cells and in some ova {A. lumhricoides) directly precedes division, appears in most eggs to take a long
time.
The important difference in the eggs of the type of Van Beneden
is that there is but one chromatic element
this seems to be unique.
There are many reasons for supposing that the division of the chro-

In the ova of Ascaris

lumbricoid.es the

earliest stage, the typical structure of the resting nucleus,

;

;

* This section is limited to papers relating to Cells and Fibres.
t Jenaisch. Zeitschr. f. Naturwiss., xxi. (1887) pp. 423-515 (4 pis.).
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fiTO.

matic elements sometimes happens at a time when there is no indieation
of the achromatic figures of division.
The most striking of these cases
has been lately described by Flemming. Similar phenomena have been
observed by the author in the eggs of Ascaris. In the germinal vesicle
of A. lumhricoides the twenty-four rods exhibit the most distinct transverse
division, long before the germinal vesicle begins to be converted into the
spindle.

After considering several cases in different forms the author expresses
his belief that they form parts of a series in the degeneration of the
In the case of Gorydalis cava,
process of nuclear and celliilar division.
described by Strasburger, the process is least rudimentary two typical
daughter nuclei arise, but these again fuse into a single nucleus; in
;

Thysanozoon and A. megalocephala daughter stars or plates are formed,
but at once pass into a single resting nucleus. In the cells of Flemming
and Carney there is a division of the chromatic elements, but no
arrangement in two groups.
Herr Boveri suggests that in the parthenogenetic eggs described by
Weismann as having only one directive corpuscle we have to do with
the same process as in the eggs of Ascarids there are two divisions,
but the second is limited to division of the chromatic elements. If this
be so, the parthenogenetic development is not to be regarded as dependent
on the suppression of the development of the second directive corpuscle,
but by its retention in the egg, and the fusion of its nucleus with the
The second directive corpuscle may then be regarded
ovarian nucleus.
as playing the part of the spermatozoon, and it may be said that
parthenogenesis is due to fertilization by the second directive cor;

puscle.

In the achromatic nuclear figure the mode of origin of the spindle,
and the complete want of polar rays are of significance. The often discussed question whether the nuclear spindle is derived from the substance
of the nucleus or of the cell may, in the case of Carney's type of A.
megalocepliala, be certainly decided in favour of the former.
number of points in Carney's account of the phenomena of maturation of the ova of Nematodes are discussed, and corrections offered.

A

—

Flemming on the Cell.* Prof. N. Flemming has been investigating
the cellular division in the spermatocytes of Salamandra maculosa.
He
finds that these cells exhibit a remarkable dimorphism of mitosis
in
the heterotypical form the chromatic formations exhibit metakinesis.
The two forms, the other of which may be called homoeotypical, are
sometimes found together, but, as a rule, the heterotypical form is found
in the first multiplication of the testicular epithelium after fecundation
(April or May). In both types the chromatic filaments undergo a
longitudinal division.
All the differences, it should be remarked, presented by mitosis, whether in spermatocytes or other kinds of cells, are
simple peculiarities of form and aspect, and are in no way fundamental.
In the heterotypical form the extremities of one pair of divided filaments
unite in the same way as in the egg of Ascaris megalocephala ; the united
parts are, later on, placed at the equator, and when they become
definitely separated, one might believe that the separation of the loops
was effected transversely, whereas it is due to longitudinal division.
;

* Abstract ia Arch. Zool. Exper. et Gen.,
source not cited.

v.

(1887) pp. xxxiii.-v.
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Finally, a second longitudinal division of the filaments takes place in
the daughter-cells during the D/as/er-phase.
In the homoeotypical form the divided filaments, after separating
from one another, during metakinesis, remain for a long time in the
The appearance of the figures might lead to the
region of the equator.
erroneous opinion that there had been no longitudinal fission of the
filaments.

The number of primary segments
which

it is

is,

in both types, only half of that

in the mitosis of other kinds of cells of

Salamandra (twelve

All the diflerences are reduced to one chief
instead of twenty-four).
the prolongation of the process united to a special form of
fact
metakinesis, that is to say from that phase in which the unfolded
segments separate from one another to form tho two groups of daughter
figures.
These special forms are found, with very similar characters, in
the egg of Ascaris (according to Van Beueden), and probably (according
As yet they have only
to Carnoy) in the spermatocytes of Arthropoda.
been found in sexual cells.
These observations throw light on the remark of Carnoy that the
characteristic phenomena of karyokincsis are variable and that no case
appears to be essential. It is possible that in the small spermatocytes
of Arthropods the first longitudinal division of tho filaments escaped

—

Carney's notice, and so led him to a generalization which
to be inexact.

Flemming

shows

—

Dr. T. Schottlander reports the results of his reCell-division.*
searches on nuclear and cell-division in the endothelium of the inflamed
cornea.
His principal conclusions are as follows
(1) In some cases irritation of the frog cornea by chloride of zinc
simply causes rapid decomjjosition of the endothelium. This happens
with prolonged irritation, or with weak animals. (2) With moderate
irritation and strong animals certain changes are seen from the second
day onwards, which seem to be progressive, and doubtfully suggest
amoeboid movements of the cells, or direct segmentation, or direct fragmentation. (3) From the seventh day the mitotic changes of regeneration begin, and continue till the fifteenth day.
Tho anaphases are
(4) Tho mitoses are for the most part typical.
remarkable for the splitting of the achromatic connecting threads, which
appears to mark the completion of division, and recalls the cell-plate
formation in plants.
(5) Various abnormal cellular figures occur,
especially characterized by varied disposition of the chromatic loops.
(6) Multiple nuclear division rarely but really occurs, both in regular
fashion and with certain irregularities of procedure.
(7) Among the
deviations from the typical mitosis must be noted certain figures which
may possibly represent indirect fragmentation.
:

—

Karyokinesis and Heredity, f Prof. W. Waldeyer has lately published a series of papers on the phenomena of karyokinesis and their
relation to the problems of heredity.
He confines himself for the most
part to a summary of past researches, in which the results and
divergences of Hertwig, van Beneden, Nussbaum, Carnoy, Weismann,
* Arch.
t

1887.

'

f. Mikr. Anat., xxxi. (1888) pp. 426-82 (1 pL).
Ueber die Karyokinese und ihre Bedeutung fiir die Vererbung,' Leipzig,
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devoted to a discussion of
of the pronuclei.
Cellular Statics.*
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Naturally much space is
disputed question of the behaviour

criticized.

much

L. Errera has investigated the statics of

comparing them with soap-bubbles. It is interesting to notice
that in the same year (1887), Leblanc, Fuchs, Errera, and Berthold
were independently at work on the same problem.
At the moment of appearance the cell-membrane is extremely thin,
Like similar fluid
delicate, plastic, and changeable in its particles.
lamellae, it tends to assume that form which would be taken by a
weightless fluid lamella under the same conditions, and to exhibit a
minimal surface and constant curvature. Apart from the mere shape of
the cell, questions of division, wall-formation, and the like are discussed
cell-form,

in a suggestive way.
technicalities

Even

the thirteen conclusions, however, involve

which hardly admit of compression.

—

Fusion of Lymphatic Cells into Plasmodia-! M. A. Michel does
not accept the explanation of Mr. Geddes, by which the fusion of lymphThe
cells of Lumbricus is compared to that seen in Myxomycetes.

lymph when
cells

;

first

after a

collected contains a large

few minutes' exposure

number

of flattened branched
become spherical in

to the air these

form, with pointed projections some elongate and ramify into protoplasmic prolongations, which constantly change their form, especially if
placed in a warm chamber at 30°. In about half an hour these cells
form a plexus there is a gradual concentration. At the end of two or
three hours there are only rounded masses with peripheral prolongations.
The free cells give out a transparent protoplasmic layer which is often
much vacuolated and of such delicacy that its boundaries can only be
made out with difficulty ; some of the cells meet and form a continuous
layer with spaced granular centres, each with a nucleus, or they form
fine complicated or amoeboid plexuses.
Finally, the masses die at the
end of some hours, and break up into rounded elements, each of which
has its nucleus.
The author points out that, even in the warm chamber, the living
masses have no general movements the only changes which occur are
due to the general contraction and rupture of very extended filaments.
If isolated moving cells are carefully followed it will be seen that,
among the massed cells, some will separate from and leave the fused
mass. These masses, when observed with a high magnifying power, do
not present the homogeneity which would be exhibited if the fusion
were real. The circular striae which may be noticed suggest that there
has been a tangential displacement of imprisoned cells. The best
results are obtained with the vapour of osmic acid, and staining with
picro-carminate of ammonia chromo-nitric liquid (Perenyi's fluid) shows
the distinct cells with their nuclei.
In addition to the objections raised by these considerations, the author
points out that death occurs successively at different points, and that
each element may be made to swell by water into an agglomeration of
vesicles pressed one against another, and he concludes that the fusion of
the cells is only pseudo-plasmodic.
;

;

;

;

» Biol.

Centralbl.,

Wiesbaden, 1887).
t Comptes Eendus,

vii,

cvi.

(1888) pp. 728-31 (60 Versamml.

(1888) pp. 1555-8.

Deutsch. Naturf.
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Secreting Cells of Intestinal Epithelium.*

— Herr

J.

Pancth has

a detuiled iuvcstigation of the histology of the secreting cells of
epithelium of the small iutestine. The subjects of research were mainly
newt aud mouse. By far the fittest staining reagent was safranin, used

made

after Pfitzner's

method.

His chief conclusions are as follows:

—

The goblet cells of the small iutestine arise from ordinary
The secretion appears first in the form of granules.
cells.

epithelial

A

portion

of the protoplasm aud the nucleus persist but undergo certain changes.
If a reticulum be found in the theca of these goblet-cells, it is not protoAfter the secretion is emptied, the
plasmic, but consists of secretion.
goblet-cell becomes again epitlielial.
In the crypts of various mammalian intestines, secreting cells occur
which are neither goblet-cells, nor mucous, nor pancreatic. They lie at
the bottom of the crypts, and are filled with granules of variable, and
often large, size.

—

Spinal Ganglion-cells-t Herr H. Daae has investigated the spiual
ganglion-cells of mammals, and especially those of the horse. His chief
The spiual ganglion-cells of the horse are so far
results are as follows
But
unipolar, since each cell is associated with one large nerve-fibre.
only in some cases is this process undivided. Often it divides within or
outside the capsule into many thin medullary fibres, which may
ramify and form by the union of their smaller branches a coil. From
this there issue, in variable number, terminal fibres, without medullary
These the author
sheath, and in connection with the body of the cell.
Where only two such origin fibres are present
calls " origin fibres."
A\'here there are
the cells arc therefore bipolar, aud the poles lie apart.
more than two origin fibres, the cells are multipolar, even though the
The peculiar ramification
multiple processes unite into one main fibre.
aud reunion of the fibres in the aforesaid coil appears to have been
hitherto overlooked.
:

—

J—

Dr. J. Jakimovitch has investiAxis-cylinder and Nerve-cells.
gated, by tlie silver nitrate method, the histology of the nervous system.
His objects of investigation ranged from mammals to fishes, and also
short summary of the history of i)ast research is
included insects.

A

prefixed.

The

chief conclusions arrived at are as follows

:

— The

axis-cylinder

and the nerve-cell are constructed on the same tyj)e. The latter is only
Both consist of delicate fibrils
a nucleated enlargement of the former.
and an intermediate substance. The primitive fibrils include two
a clear unstained component alternates with a
distinct substances
brown-stained material, so as to produce a striated appearance. The
stained substance is dense, elastic, and more solid than the clear subThe two may be separated by maceratiou, and the primitive
stance.
fibril is resolved into nervous particles (" particules nerveuses "), which
form the primitive elemcuts.
They are irregularly disposed in the
cylinder and cell in the resting state
but group themselves to form
striae during activity.
The striae are nowise artificial their state varies
after death. The same essential appearances are seen throughout the series.
;

;

;

*

Mikr. Anat sxxi. (18S8) pp. 113-91 (3 pis.)223-35 (2 pis.).
Jouru. du I'Anat. et de la Physiol., xxiii. (1888) pp. 142-G8
Areb.

f.

,

t Ibid., pp.
X

(1 pi.).

;
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General.*

—

Prof.
Growth by Intussusception-t
general question whetlaer we must suppose

0.

Blitsclili

discusses

the

growth of the plasma by
intussusception. He states the well-known theory, and notes its general
Whatever be true of starch-grains
acceptance, and the recent criticism.
and cell-wall, in regard to the plasma itself intussusception has seemed
But the modern recognition
to most the only possible mode of growth.
of the reticular, vacuolate, or webbed structure of protoplasm seems to
Like others, he distinguishes
Biitschli to suggest another possibility.
the web-forming plasma proper,
in the Protozoon body two substances
The existence of such structures
the included more fluid chylema.
makes it quite possible that newly formed plasma molecules are directly
a

—

apposed to the extremely fine walls of the plasmic web.

—

Remarkable Case of Mutualism.:!: Dr. C. P. Sluiter describes a
remarkable case of mutualism, in which two species of Trachicliihys (or
Amphiprion) live with certain large tropical Actiniae. The fishes swim
about between the numerous tentacles, notwithstanding the presence of
numerous stinging organs. Here the fishes appear to be safe against the
attacks of larger fishes, and they never go far from their hosts.
While
there can be no difficulty in seeing the advantage to the fish, there is
but little in detecting the benefit to the Actinian. The continual movements of the fish bring about an advantageous change of water and it
has been observed that one species brings food to the Actinian.
;

B.

INVERTEBRATA.

—

Blood of Iiivertebrata.§ M. L. Cuenot, after some remarks on the
general composition and function of blood, gives a brief account of the
results of his observations on various groups.
Notwithstanding the
statements of Foettinger and Howell, he denies the existence of hasmoglobin in Echinoderms; in them the amoebocytes are almost the only
nutrient parts of the blood. In Insects the liquid of the ccelom contains
a dissolved albuminoid, varying in colour, which has both respiratory
and nutrient functions. In the blood there are a number of typical
amoebocytes, which are produced by a large gland which completely
surrounds the heart, and even extends over the alaeform muscles
this
gland is formed of a connective stroma filled with nuclei and fine granulations.
These nuclei gradually surround the albuminogenous ferment,
and escape from the gland. This lymphatic gland is found in the larv^
;

as well as in the imagines of all orders of Insects, with the single exception of CJiironomus plumosus, in which there is hasmoglobin. In Scorpions
the lymphatic gland is an elongated body, situated on the dorsal part of
the nerve-chain ; it seems to be merely a spongy diverticulum of the
dorsal artery of the nerve-chain.
In the crayfish, crab, and Pagurus the blood-fluid, in addition to its
ordinary albuminoids, contains amoebocytes with a yellowish ferment
these are produced by a gland which is situated in the gill, and which
is so arranged that the just oxygenated blood traverses it, and carries
* This section is limited to papers which, while relating to Vertebrata,
direct or indirect bearing on Invertebrata also,
t Biol. Centralbl., vii. (1888) pp. 161-4.
X Zool. Auzeig., xi. (1888) pp. 240-3.
§ Arch. Zool. Espe'r, et Ge'n., v. (1888) pp. xliii.-vii.
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away tbo

ripe elements that Lave been formed in it.
Tlio gland is
merely a connective reticulum in which nuclei are scattered.
In Mollusca the lymphatic gland is generally placed near the
in Gastropods it varies considerably in position
respiratory ajiparatus
and relation.
In the Oligochreta the amcebocytes are formed by the so-called
hepatic layers of the intestine in Hirudinea they form the bothryoidal
the cells are often of large size, and contain
tissue of Eay Lankester
The blood of Gephyreans has a relarge yellow or greenish granules.
markable likeness to that of lower Vertebrates, well marked amcebocytes
with a yellow ferment and nucleated corpuscles containing a colourless
in the Tunicata
liquid different from hasmoglobin being found in it
there appear to be two kinds of elements, but they are very different
from those of Vertebrates.
;

;

;

;

Pelagic Animals at Great Depths and their Relations to the
Surface Fauna.* Dr. C. Chun has made a number of iuteresting and
important observations on pelagic animals living at great depths, which
are reviewed by Prof. Alexander Agassiz.f From a depth of 1300 metres
small crasj^jcdote Medusje,
Dr. Chun brought up a large pelagic fauna
Ctenophores, Tomopteridte, Sagittee, Alciopidse, larvae of Decapod Crustacea, Ajypendicularise, Pteropoda, and small transparent Cephalopods.
Dr. Chun assumes that there were no currents at the spots whence ho
obtained his rich hauls, but Prof. Agassiz thinks there is nothing to
show that when so near the shore as he was there is not a more or less
active interchange of the fauna from the shore slopes to that of greater
If a deep-sea pelagic fauna should be found in the deep water
depths.
of oceanic basins it would help to explain the manner in which the deepsea fauna obtains its food. Prof. Agassiz thinks that Chun's results
merely prove that in a close sea (the Mediterranean) near shore there is,
even at considerable depths, a great mixture of true deep-sea types and
surface pelagic animals which sink at certain times far beyond the limits
usually assigned to them.
Many of the so-called surface pelagic types have been proved by
deep-sea expeditions to be the young of abyssal species. Chun has,
however, clearly proved that many embryonic stages of surface pelagic
animals are only found at considerable depths. Deep-sea fishing with a
properly closing net promises to be a material help to embryological

—

;

investigations.

Dr. Chun considers that the great increase of temperature at the
surface compels surface pelagic animals to seek cooler depths ; while
allowing this for some groups. Prof. Agassiz thinks that the calm or
It is only
ruffled condition of the surface is a more powerful influence.
on calm nights that a good harvest of surface animals can be obtained.
In his own experience of surface collecting Prof. Agassiz " never met
w4th such prodigious masses of surface pelagic animals as on the hottest
days of our dredging expeditions. When the sea happened to be smooth
as glass under a blazing tropical sun it seemed as if the water was nearly
solid as far as the eye could reach with countless surface animals of all
sorts."

Prof. Agassiz thinks that there is nothing to show that the more
active deep-sea Crustacea, Fishes, Cephalopods, Pteropods, Annelids,
• Bibliotheca Zoologica,
t

Amer. Joura.

Sci.,

i. (4to, Cassel, 1888) pp. 1-G6 (5
xxxv. (1888) pp. 420-4.

pis.),
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Acalephs, Polyps, Ehizopods have not a considerable range, and may
pass either vertically or near the bottom through layers of water of very
considerable differences of temperature and pressure.
It is to be borne in mind that nearly all the Eadiolaria which Dr.
Chun took with a tow-net at a depth of 300 fathoms have also been
The
collected at the surface, and the same is true of some other forms.
author seems to have demonstrated for surface pelagic animals a far
greater bathymetrical range than they were known to have, and one
which, perhaps, corresponds to the wide bathymetrical range of many
so-called deep-sea types, which extend from the greatest depths at which
animals have been dredged almost to the regions of the littoral belt.
Dr. Chun gives an account of the development of Ctenophora, and
shows that the Cydippe-iovra of Bolina, after the degeneration of the
genital organs, which are fully developed soon after leaving the eggenvelope, is developed into the BoUna-iovm. ; this peculiar mode of
reproduction he calls Dissogonie.

—

Physiology of Nervous System.* Herr Steiner has made some
experiments on nervous functions among Invertebrates. The cerebral
ganglion of the crayfish is shown to be the general locomotor centre.
In the leech, however, this is not the case the removal of the cerebral
ganglia made no great difference ; even separated portions crept about.
In Pterotrachea mutica, a conveniently transparent mollusc, the removal
of the central ganglion made no difference, but movement ceased with
The latter is the general and the only
the destruction of the pedal.
locomotor centre of the body. One side of the pedal ganglion was
removed in the pelagic CymhuUa, which then exhibited circular movements on the injured side. Eemoval of the cerebral ganglion in Octopus
vulgaris stopped voluntary and spontaneous nutrition, but the reflex
action of the eye persisted.
The removal on one side of the anterior
portions of the sub-oesophageal ganglion led to circular movements as in
Gymhulia.
In Appendicularia the tail ganglion is the locomotor centre.
;

MoUusca.
a.

Cephalopoda.

—

Shell-growth in Cephalopoda. Professor J. F. Blake f urges that
Mr. F. A. Bather, whose communication has been already noticed, J has
added nothing of value to what he himself taught as to the morphology of
the shell in the Introduction to his work on British Fossil Cephalopods.'
Mr. F. A. Bather § replies that Prof, Blake now appears to accept the
view which it was his object to defend rather than originate namely,
that successive chitinous membranes are given off by the body-surface
and subsequently calcified, but that that is not the teaching of the Professor's monograph.
Prof. Blake criticizes the suggestion that the
membranes of the septa are typically continuous with those of the shellwall, but it is urged that not only are the two descriptions that he gives
inconsistent with one another, but both are in disagreement with the
facts of the case.
Objection was also taken to the assumption that
the lamellae of Sepia are homologous with the septa of a Belemnitephragmocone, but this is an old view first taught by Voltz in 1830, held
by many first-rate observers, and supported by original observations on
'

—

Mr. Bather's

part.

* Biol. OentralbL, vii. (1888) pp. 732-3 (60 Versamml. Deutsch. Naturf. Wiesbaden, 1887).
t Ann, and Mag. Nat. Hist., i. (1888) pp. 376-80.
§ Tom. cit., i. (1888) pp. 421-7.
J Ante, p. 397.
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—

Spermatozoa of Eledone moschata.* M. A. Sabatior finds a double
metbod of spermatogenesis in Eledone moschnta, comparable to tbat already
observed in some Gastropods by MM. Koebler and Robert. In one set,
in tbc otbcr kind, tlio
the bead is formed by a fine, very regular spiral
bead, wbicb is much longer, is a simple straight or very irregular sinuous
In the spermatoblasts wbicb give rise to the spiriform
filament.
;

spermatozoa the chromatin of the nucleus

is condensed at the centre of
the cell into a mass which is at first globular, but soon becomes clubThe nuclear membrane becomes invisible, and the chromatic
shai^cd.
rod is situated at the centre of the cell, which also becomes elongated.
The cytoplasm which surrounds the rod becomes very delicate, and
becomes largely aggregated round the thinner end of the club-shaped
The thicker end of the latter frees itself from the body of the
body.
cell, and gets at its end a very fine colourless filament which appears to
be formed by the elongation of part of the cytoplasm ; this is the tail of
As the rod elongates it becomes more and more
the spermatozoon.
delicate, till at last its massive form gives place to a spire with regular
turns, which are at first close, and gradually separate from one another.
The filiform spermatozoa are developed after a different fashion.
The chromatin of the spermatoblasts becomes condensed at the periphery
It is at first an arc
of the nucleus, close to the nuclear membrane.
which elongates as it grows. The cell becomes ovoid, and the chromatin
narrows at one extremity, which carries a mass of granular protoplasm.
The remainder remains rolled round a clear, spherical mass ; it next
elongates and loses its spiral form, when the spermatozoon appears as a
chromatic filament with a very long tail, and attached by its base to a
mass of granular cytojjlasm, which, in its turn, disappears.
M. Sabatier's observations on Eledone have confirmed him in the
opinion he long since exi)re8sed that the vermiform spermatozoa of
Paludina are true colonies of spermatozoa, corresponding to a group of
spermatozoa, the heads of which have become fused, while the tails have

remained

distinct.
B.

Pteropoda.

Musculature of Heteropoda and Pteropoda.|— Herr G. Kalide has
investigated the musculature of the Heteropoda and Pteropoda with the
view of throwing light on the morphology of the foot of Mollusca. In
the former the nmsculature of the trunk consists of two muscular strata
lying one above the other the fibres of the upper layer pass from above
forwards to below backwards, and those of the lower layer from below
forwards to above backwards. In the caudal region, the visceral sac,
and the proboscis, this musculature has a longitudinal direction. Above
it there is a cii'cular muscle which covers the greater part of the body
;

The fin has
connected with the spindle-muscle. The
author thinks that sufficient attention has not been given to the fact that
the musculature of the fin has no connection with that of the trunk,
while that of the anterior processes of the body passes continuously into
the trunk.
If the fin of the Heteropoda be homologous with any part
of the body of any other Mollusc, that part must have a similar arrange-

(^Carinaria), or is limited to the proboscis {Pterotrachea).
its

own musculature, which

*

is
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muscular fibres. In this connection an investigation must
morphology of the Pteropoda in them, too, there is a
great differentiation of the foot, leading to the formation of two laterallyplaced fins the epipodium of Huxley and, in some, to the distinction
of a horseshoe-shaped and a conical piece in the median part of the foot.
As in Heteropods, the fin-musculature of Pteropods is formed by rays
from the spindle-muscle by this character and by the independence of
the whole fin-musculature of the musculature of the body, the fins of
Pteropods are shown to be homologous with those of Heteropods.
It has not yet been demonstrated that these fins are derived, ontoThe protopodium of all Molluscs is a mere
genetically, from the foot.
outpushing of the body-wall into which the coelom is merely continued.
In the Heteropoda this protopodium is separated from the body by the
This caudal portion is a structure
caudal portion and carried backwards.
quite similar to the protopodium, in so far as it is a mere prolongation of
The intercalation
the body-wall, although filled by gelatinous material.
of the caudal portion may be regarded as due to the growth of the tissue
at the base of the protopodium, and this region may be looked upon as
part of the organ which corresponds to the developed protopodium.
If
this be so, there is nothing surprising in the musculature of the body
passing directly into the tail.
The arrangement of the muscles of the
fin seem to show that it is not a differentiation of the protopodium, but
a formation sui generis.
While we regard the tail as an outgrowth of
the body, due to local growth, the fins of Heteropods and Pteropods
must be looked upon as an outgrowth of the spindle-muscle, or of a part
thereof; the body- wall having been broken through in such a way that
the newly-formed structures are only accompanied by the epidermis and

ment of
be made

its

into tbe

;

—

—

;

the gelatinous cuticle.
When we ask if there is in Gasteropods or Lamellibranchs any organ
homologous to the fins of Pteropods or Heteropods, we find that in them,
as in all Molluscs save Cephalopods, the first rudiment of the foot is the
protopodium, which is the only differentiation on the ventral surface of
the embryo.
No other differentiations appear, or, in other words, there
is

no deutopodium.
y.

Gastropoda.

Abnormal Growth in

—

Mr. E. A. Smith gives a descripHaliotis-t
tion of an example of the Japanese Haliotis gigantea, which is remarkable
Four of
for having two rows of perforations in the shell instead of one.
the holes of the outer or normal series are open, while all those of the
inner series are closed or filled up. Mr. Smith supposes that the edge
of the mantle at this particular point was accidentally notched in early
It is
life (or from congenital defect), and that the notch was not deep.
probably correct to suppose that the perforations are for the purpose of
conveying water to the gills, and to some extent, for the extrusion of
fasces.
As there are neither gills nor anus beneath the abnormal series
of holes, they had no special function to perform, and so became closed
up as soon as possible. In figures of H. tuherculata given by Cuvier and
by Fischer a tentacle may be seen to be protruded through each of the
last six or seven perforations ; in no specimen or species examined by
Mr. Smith are there ever more than three tentacles, and these are always
similarly located.
*

Ann. and Mag. Nat.

Hist.,
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—

Prof. H. do Lacaze-Duthiers has published an inTestacella.*
Altered though its organization
tercstiug memoir on this Gastroi)od.
may be, and displaced as arc some of its organs, it is still possible to
Though the mantle and shell
associate it with the rest of the Pulmonata.
are very small they both remain as evidence of the parts which are so
well developed in allied groups. The only portion of the body which
they protect is the true respiratory cavity.
The details of anatomical peculiarities may be largely cxidained by
the drawing down of the mantle and shell, and the elevation of the liver
and the organs of reproduction. These two fundamental modifications
are the cause of others which are no less important.
Thus, when the
organ of respiration, which is always intimately connected with the
central organ of circulation, changes its place, the heart invariably
follows it, and comes to occupy such position as the lung leaves free for
it.
The same thing happens to the kidney, which is always attached to
the pericardium. As a rule the marginal folds of the mantle are quite
close to the head, which they often protect, and in consequence of this,
But in Testacella, the mantle is separated
the pallial nerves are short.
from the head, and consequently from the nerve-centres the pallial
nerves are, therefore, of greater length, though they preserve their fixed
Long and delicate nerves, such as those of the foot, float in the
relations.
general cavity, and are only recognizable by their origins and insertions.
" The connections of the nervous system are so constant and imperative,
that to follow a nerve is to take in hand the thread of Ariadne which
guides and conducts us to the part which it is required to determine, and
which, at first, might be misunderstood, in consequence of the trans;

formation

it

has undergone."

The heart being removed to the
is true of the arteries.
lower part of the body, the organs which have in consequence been disA very
placed, have, so to speak, carried the arteries with them.
interesting relation is presented by the passage across the oesophageal
The pedal artery,
collar of the termination of the ascending aorta.
crossing above the pedal ganglia, ought to pass in front of them to
redescend and nourish the foot as far as its lower extremity. This is a
constant arrangement in the Pulmonata, but in Testacella, owing to the
length of the course which it has to take, the aorta gives off an accessory
branch at the middle of its length, which opens freely with the true
pedal vessel, and so makes up for the insufficiency of supjdy which is
due to the too great length of the latter. Here there is deformation due
to elongation, but the relations are fixed, and the parts, modified though
they are, have been able to preserve this same relation.
The superiority of the value of characters which are drawn from connections over those furnished by diversity of forms and deviations from
the normal is shown by the relative position of the heart and lung in the
economy of Testacella. The fixed connection of the two organs is seen
in the connection between the auricle and the efferent vessel of the lung,
but the relative position of the two, as regards the rest of the body,
depends on changes effected in the body in consequence of the displace-

The same

ment of some of the viscera.
Whatever be the cause of the change which

it has undergone, we
cannot but recognize that Testacella is atrophied in some of its parts and
As compared with a slug, we
disproi)ortionately developed in others.

*
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see that the mantle is in both rudimentary, and has become unable to
secrete a shell sufficiently large to form a protection for a whorl of
In the slug, the mantle retains its dorsal position, and is at
viscera.
about the middle of the axis of the body ; in Testacella it is terminal
and ventral. In the slug the viscera pass into the foot, in Testacella
but in both the distribution of the nerves enables us to
into the neck
;

establish the true nature of the parts which have been modified to the
purpose of new functions, and which have become irrecognizable. In con-

clusion Prof. M. Lacaze-Duthiers urges that, if modifications in the
position of some organs can change the general physiognomy and external
appearance of an animal, it is no less true that we ought not to regard
their displacement as affording a criterion of the highest value for the
characterization of classificatory divisions.
Although the heart and lung
are altered in relation to the whole, they are not altered in their relation
to one another ; the heart is always intercalated between the body which
it has to nourish, and the lung from which it draws its freshened blood.
In so natural a group as the Pulmonata it is sometimes behind, sometimes
beside, sometimes in front of the lung, but its absolute position does not
alter.
The corollary from this is that classifications based on the relative situation of lungs and heart ought to be revised.

—

Absorption of Water.* Herr A. rieischmann returns to the old
question of the taking in of water by molluscs.
The affirmative position
maintained by Delle Chiaje was supported by the observations of KoUmann and Griesbach ; criticism has, however, weakened the latter, but the
recent researches of Schiemenz j seem to settle the question definitely.
To the latter and to his own investigations the author refers.
Schiemenz has described with great definiteness the water-pores found
on the foot of Natica josephina. They are minute (7-8 /x in maximum
diameter), below them strong closing muscles are aggregated, from them
minute cavities extend into the foot. As to the physiology, Schiemenz
sets aside any mixture of water and blood, declares the vascular system
of Natica to be closed ; the elements of the foot (muscles, nerves, glandular cells) are all inclosed and protected from the water by a limiting
membrane which surrounds vascular lacuna. The membrane also extends below the epithelium, and gives off protrusions including bloodsinuses between the epithelial cells.
The water is taken in as follows
the vessels of the foot are richly
cavities are left between
filled with blood ; the muscles become tense
them, and into these the water enters. When a sufficient quantity has
passed in, the closing muscles shut the pores, the animal moves with its
tense foot.
Schiemenz has also noted, in another case, the modifications produced
in the blood by the introduction of water, and concludes that where the
vascular system and the histological system are not inclosed, there can
be no entrance of water.
With the results reached by Schiemenz, Fleischmann entirely agrees.
He refers to the researches of Eoule and Grobben, which go against the
existence of pores, and believes that in most cases the blood and the
vascular sphincters are of themselves sufficient to explain the erection of
the foot. He maintains as before, in spite of Eoule's denial, the certain
existence of the "Keber venous valves."
:

—

;

* Biol. Centralbl., vii. (1888) pp. 713-7.
MT. Zool. Stat. Neapel, vii. (1888) pp. 423-72.
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5.

Lamellibrancliiata.

lamellibranchiata without

gills.*

— M. P. Pclscneer has been

able

Mr. Dall that Cuspidaria has no
gills.
On raising the mantle one finds oneself in the 2)rcseuco of a muscular surface \\hich Dall regarded as the body-wall.
Tliis surface is a
partition which separates a dorsal from a ventral chamber it is traversed
by the foot, and extends from one adductor to the other on either side
it is connected with the mantle, which is continuous along its whole
length posteriorly it is connected with the partition which separates
the two siphons.
The visceral mass is found in the dorsal chamber.
The labial palps are present, but are very small.
The study of the allied genera LyonsleUa, Poromya, and Silenia has
resulted in the unexpected discovery that the muscular septum is a
modified gill.
In Lyonsiclla abyssicola the gills are united to the mantle,
fused with one another behind the foot, and then joined to the division
between the two siphons but the structure of the gills is preserved.
In Poromya there is a similar partition, but this is muscular on either
side, however, there are two groups of branchial lamellfe, separated from
one another by clefts which allow of a communication between the two
pallial chambers.
In Silenia the reduction is still greater, for the
branchial lamellae have disappeared, and the clefts have become arranged
in three separate groups.
In Cuspidaria reduction is brought to an
extreme. 51. Pelseneer proposes to form a separate group for the last
three genera, and to call it the Septibranchia
Cuspidaria must form the
type of Ball's family Cuspidariidte.
to confirm the rcniarkablo observation of

;

;

;

;

;

;

So-called Eyes of Tridacna

and Occurrence of Pseudochlorophyll

—

Corpuscles in the Vascular System of Lamellibranchs.t Herr J. Brock
gives an account of the so-called eyes which aid so largely in giving a
eplendid coloration to the margins of the mantle of living species of
Tridacna.
They form an irregular row of difierently coloured points,
and look like gems. The method employed by Vaillant did not permit

him

minute structure of these organs.
larger wart-like elevations which are found at some distance
from the margin of the mantle agree in structure with the mantle itself.
In the warts, however, there are a few peculiarly constructed minute
to successfully investigate the

The

organs which might be taken for eyes.
These bodies are flask-shaped,
and have their long axis perpendicular to the surface of the epithelium
the whole organ is surrounded by a thin membrane in which fusiform
Within are large cells, also with a distinct memnuclei are scattered.
brane, and containing clear, and j)robably highly refractive protoplasm.
These transparent cells are surrounded bj'^ a layer which is characterized
by its great irregularity, and the component cells of which contain
coarsely granular protoplasm.
No nerve was in any case seen to pass
;

to a flask-shaped organ.

The author is unable to make any suggestion as to the function of
these organs, but he thinks it may be confidently asserted that they
It is much more probable that they are luminous organs;
are not optic.
if the cells of the outer layer have the faculty of shining, the more transparent inner cells may act as prisms. The only bodies which can be
*

Comptes Eendus,

cvi. (1888) pp. 1029-31.
Wisa. Zool., xlvi. (1888) pp. 270-88 (1
Nat. Hist, i. (1888) pp. 435-52.

t Zeitschr.

Mag.

f.

pi.).

Transl. Ann. and

ZOOLOGY AND BOTANY, MIOKOSCOPY, ETC.

565

said to resemble them in structure are the so-called eyes on the tentacles
of Gardium, and these are possibly luminous organs.
All the available interstices of the mantle-margin of a Tridacna were
found to be densely packed with " green cells " or pseudochlorophyll
These, which are certainly true cells, have a distinct
corpuscles.
nuclear framework, which is very deeply coloured by Grenacher's alumcarmine. The nucleus is ordinarily spherical, but sometimes oblong or
reniform, and not unfrequently, especially in alcoholic preparations,
Increase by transverse division was also observed.
strikingly stellate.
There is some reason for believing in the presence of a special (celluThe green colouring matter is fixed by chromic acid,
lose ?) envelope.
but extracted by alcohol; it is not generally diffused through the
protoplasm, but localized in small round corpuscles, which are distributed through the cells in variable numbers.
It was not possible to
decide definitely whether the corpuscles are situated in the vacuoles or
in the protoplasm, but more probably they lie in the latter.
These
symbionts are not, as is generally the case, found in the cells of the
host, but float freely in the cavities of the system of blood-lacunae.
The protoplasm of the blood-corpuscles was found to have distinctly
separated into two different constituents, a perfectly hyaline part, in
which the nucleus was always situated excentrically, and a " protoplasmatic " part which showed a very marked fibrous coagulation. This
was observed in all of those specimens which had been treated respectively with chromic acid, alcohol, and osmium.
In addition to the
ordinary amoeboid blood-cells, there were a few bodies which were very
characteristic of the blood
these were rounded, or oval, lobate, or
otherwise irregularly formed cells, the protoplasm of which was so
completely filled with strongly refractive granules of a fatty nature that
no cell-nucleus could be found. These "granule-cells" usually attain
twice or three times the size of the ordinary blood-cell, and they often
lie close to the walls of the blood-lacunae, in recess-like depressions.
These cells have a very remarkable resemblance to certain cells of the
interstitial connective substance of the Pulmonata, which were first described by Semper.
It is probable that in both cases the cells have
some relation to glycogen, or a glycogen-like compound.
With regard to the much discussed question as to intercellular spaces
in the epithelium of MoUusca, Herr Brock states that of his three
Tridacnse, the osmium and chromic acid specimens did not present the
smallest interstices between the individual cells, while the spirit
specimen had the whole epithelium traversed by numerous large typical
intercellular spaces.
As only one of these can represent the natural
condition, the comparative value of the preservative fluids has to be
taken into consideration. The author declares against the spirit and
the spaces.
;

Phylogeny of Lamellibranehs.*

— Dr.

B. Sharp submits some con-

siderations on the phylogenetic classification of Lamellibranehs.
He
regards the entire group as degenerate, as derived from Gastropoda, and
as represented in primitive form by forms like Nucula and Trigonia.
The loss of one adductor is referred to mechanical causes. This is
passage from regular
followed through Mytilus and Pinna to Ostrea.

A

to irregular shell is to be seen in the fresh-water forms.
* Proc.

1888.

Acad. Nat.

Unio repre-

Sci. Philad., 1888, pp. 121-4.
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sents a fresh-water Mytilus, and a form that closely resembles the oyster
can be traced throiigh ^thcria to Muelleria.
In another direction the author traces development from the central
Area types to the extreme of Aspergillum. In this procedure, Lucina,
CardUuii, Venus, Mya, Solen, Macha, Teredo, Gastrochsena, and Clavajella,

are discussed.
In the first branch towards Ostrea, the fulcrum moves from a position
between the two equally largo adductors, toward the oral pole of the
body. This brought the anterior adductor in a line with the fulcrum
and posterior adductor, where, being of no use, it disapixjared. In the
other direction, development is in the antero-posterior direction, the
shell, however, not taking part in the growth until a form is reached
where the shell is exceedingly small and the animal protected by a supplementary deposit of carbonate of lime.

—

Herr B. Haseloff has made some very interestCrystalline Style.*
ing observations on the formation of the crystalline style in mussels.
Acting on the suggestion of Prof. Mobius that the structure in question
represented reserve food-material, the author made experiments with
Mytilus ediilis. The structure seems in natural conditions to be almost
In some specimens, however, which were set apart
constantly present.
and starved, the style disappeared in a few days, and that the more
The demonstration was
completely, the more complete the fasting.
completed, however, by re-feeding some mussels of the same set as those
the result seemed to be the rein which the style had disappeared
Some observations by Hazay agree with those
aj^pearauce of the style.
of the author, and the supposition of Prof. Mobius that the crystalline
Herr Haseloff
style represents reserve material seems quite justified.
does not regard it as a secretion, but a chemical modification of surplus
;

food.

MoUuscoida.
B.

Polyzoa.

—

Spermatogenesis in AlcyoneUa.f Prof. A. Korotneff has studied
the development of the spermatozoa in Alcyonella fungosa, which seems
to be a particularly fit object for the investigation of spermatogenesis.
The main steps of the process, which exhibits the well-known stages

but a
v. la Valette St. George, has been already summarized
few other results may be recorded.
Head, neck, and tail develope independently, and are secondarily
In the sperm of Ascaris, the amoeboid portion is the much
united.
shortened tail, which here is more complex than usual, and includes
Referring to van Beneden's obserseveral fibrils instead of only one.
vation that the fibrils of an Ascaris sperm were cross-striped, Korotneff
characterizes a spermatozoon as " a free-living, highly specialized

named by

;

muscle-cell."

Fresh-water Polyzoa. |
water Polyzoa of Germany.

and systematic.

The

—Dr. K. Krapelin has monographed the fresh-

The part published treats of the morphology
history of research is first discussed, then the

* Biol. Centralbl., vii. (1888) pp. 683-4.
Arch. f. Mikr. Anat., xxxi. (1888) pp. 334-47 (1 pi.).
Cf. Biol.
j Ahh. Naturwiss. Hambiu-g, x. (7 pis.).
pp. 724-5.
t
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general facts of colony-forming and classification, in a third chapter
the anatomy, in a fourth the conditions of life. The detailed classification and the phylogenetic probabilities form the subjects of the concluding chapters. Herr Krapelin does not believe in the existence of a
continuous phylogenetic series including all modern forms. The
ctenostomatous genera Victorella, Poftsiella, and Paludicella stand in
close relationshijD ; the group of Phylactoleemata has arisen from
Paludicella-1\]LQ Ctenostomata, starting from Fredericella.
Among the
higher Phylactolsemata parallel diiferentiation may be observed thus
the genera Lophopus, Pectinatella, and Cristatella form each in their way
the terminal point of a series. The greatest advances in the phylogeny
are marked by the families Fredericellidte, Plumatellidse, and Cristatellidee.
The genera Plumatella, LopJiojnis, and Pectinatella are inseparable, and must all be referred to the family PlumatelUdas.
diagnostic
table of the genera is appended.
;

A

Arthropoda.

—

The late Mr. A. T. Bruce,
from his observations on the development of Insects and Arachnids, was
led to certain views as to the relations of tracheates. He was of opinion
that Peripatus and the Myriopoda, from the absence of wings and other
primitive characters, may fairly be considered the most primitive
tracheates.
Some Myriopods exhibit indications of a hexapod stage in
their development, and they may, therefore, be related to the wingless
Hexapods. The mode of origin of the endoderm is not very important
for classificatory purposes, as it is very likely modified by the presence
or absence of food-yolk.
The mesoderm of Peripatus grows forwards
from an undifferentiated cell-mass at the posterior end of the embryo
the mesoderm arising from the " primitive cumulus " of Spiders also
grows forward from an undifferentiated cell-mass at the posterior end of
the embryo.
But this resemblance must not be taken to indicate any
Embryology of Insects and Aracknids.*

;

close relationship, for in the Crustacea the mesoderm has a similar mode
of growth. In the higher insects the yolk-cells appear to rej)resent the

inner layer of the gastrula, and are consequently equivalent to the
the true endoderm is functional only during
embryonic life in absorbing the yolk, and takes little or no part in the
formation of the digestive tract. In these tracheates the layer which
corresponds to the mesoblast of Arachnids and of Peripatus has usurped
the functions of the true endoderm.
In endeavouring to separate the different divisions of the Arthropod
phylum, anatomical characters as well as embryological phases must be
taken into consideration. The possession of a single well-develoj^ed
pair of antennse, of tracheal invaginations, and of embryonic membranes,
together with the existence of a hexapod stage in their development,
afford sufficient ground for regarding Myriopods as lowly-organized or
degenerate Insects. Peripatus perhaps belongs to the same category,
but its embryonic membranes do not appear to correspond fully to those
of Insects.
Arachnids, in all probability, never possessed antennte, for
all their appendages, like those of Limulus, are at one period post-oral,
and are not innervated by the supra-oesophageal ganglion.

endoderm of lower forms

*

'

;
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The antennre of insects are shown by their innervation to correspond
to the first pair of crustacean antonnfc ; the bilobed upper lip of insects
is innervated from the second division of the supra-cesophageal ganglion
which forms part of the circumoesophageal commissui-e. In the NaupliusBtage, the second pair of crustacean antennse is innervated from tho
circumoesophageal commissure, and a comparison may fairly be drawn
between the paired upper lip of Insects, and the second pair of crustacean
Mr. Bruce regards the antenna) of the lusecta and Crustacea
antennae.
as probably homologous structures which ally the two groups.
The amnion of Insects and Arachnids is probably homologous and
allies the two groups, but they and the Crustacea may not have arisen
one from the other, but each independently from a common source. Tho
trachefe of Insects and Arachnids are probably analogous, not homologous,
structures this may be concluded from the fact that the trachese of the
latter are derived from the lung-books, which are involuted appendages.
;

a.

Insecta.

—

Pol3rpody of Insect Embryos.* Prof. V. Graber considers that the
abdominal appendages which are found on the germinal stripe of various
Insects, and which in their mode of development, completely resemble
the typical or thoracic legs, are homologous with them. These embryonic
abdominal appendages have been most accurately observed in certain
Orthoptera, such as GryUotalpa, Mantis, and Blatta, Neuroptera as
In most
Neophalax, and Coleoptera as Hydraphihis and Melolontha.
cases they are only found on the first segment of the abdomen, but in
some forms they are also found on the second, and even (in rare cases)
on the third. Melolontha is the only form in which they have been
found on all except the last two or three segments, but it is not improbable that polypody, or, better, pantopody obtains in Hydrophilm
and the Bee.
The abdominal appendages are always unjointed, and, as compared
with the thoracic, quite rudimentary those of the first segment appear
simultaneously, or almost so, with those of the thorax, but the others,
when developed, only appear later. With the possible exception of the
appendages seen by Kowalevsky in Lepidoptera, they are all confined to
Even within this the length of their existence
the embryonic period.
varies considerably, and the hinder appendages are very transitory. The
extent and mode of development of the first pair also vary a great deal
they may either undergo a gradual reduction, or be converted into flat
saccules filled internally by loosely arranged cells, which, by constricIn
tion at the base, become attached to the body by a hollow stalk.
most cases the saccules are only one-third of the length of the legs, but
in the Cockchafer they cover nearly the whole of the ventral surface.
The conditions under which these organs appear make it probable that
they are merely the remnants of appendages, or, in other words, that
Insects (or Spiders) are derived from ancestors which had well-developed
These organs were
extremities of definite function on their abdomen.
probably all similar, but it may have been that, in adaptation to definite
conditions of life, the saccules had the function of gills, or, in other
words, the ancestors of Insects and Spiders may have been heteropodous,
and been allied to the Crustacea that have posterior branchial sacs.
;

*

Morphol. Jahib.,

xiii.

(1888) pp. 586-615 (2

pis.).
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—

Dermal Sensory Organ of Insects.* Dr. 0. vom Eath has publislied
in extenso an account of his observations on the dermal sensory organs of
Insects, the preliminary notice of which we have already reported,! ^s
to the physiology of these organs little is definitely known, and as the
structure of the various organs is essentially the same, nothing can be
The most important position is that of the
antennae ; here we find sensory hairs, cones, and membranous canals.
With most authors. Dr. vom Eath thinks that the olfactory sense is
located in the sensory cones, and perhaps also in the membranous
The function of the
canals, and that the hairs have a tactile function.
canals appears to be one which is well developed in a few Insects only,
as they are only occasionally present ; where they are found they are
present in large numbers ; it is not likely that they are of an auditory
nature, and it is more probable that they serve for the perception of
definite odours, or fulfil an unknown function.
It is only in rare cases that it can be definitely asserted that there is
an orifice at the anterior end of the cones, and this point seems therefore
The chitin at the anterior end
to be of little physiological significance.
of the cone is in any case thin and pale, and is probably affected by
chemical and physical influences ; treatment with dilute potash easily
Where
dissolves the chitinous membrane, when the cone is laid open.
the cones stand in chitinous pits and do not reach the surface we cannot
If
suppose that there is any tactile function, but rather an olfactory.
this be so, and if there are different kinds of cones, we may suppose that
It is possible that some serve
these have somewhat different functions.
for the perception of the feeble odours of distant objects, and others for

concluded therefrom.

those that are nearer.
On the palpi cones and hairs are alone found ; Ley dig was certainly
justifi.ed in declaring that their anatomical structure shows that the
palpi have the same or similar functions to the antennee. Dr. vom Eath
believes that the cones are olfactory organs, and probably perceive notdistant odours.
The cones on the maxilla, labium, epipharynx, and
hypopharynx seem to be gustatory organs.

—

Sub-aquatic Respiration.^ Herr E. Schmid has studied minutely,
in Donacia crassijjes, the mode of breathing to which Siebold called
attention as common among the larv® and pupse of beetles, i. e. extracting air from the air-passages of submerged water-plants.
Pupa-cases, found by him attached to the roots of the water-lily,
hole in the side of the case
were observed to be filled with air.
next the root corresponded exactly to a deep canal passing through many
of the air-passages of the root. This canal had evidently been bored
by the insect, and the consequent pressure had caused the air to pass into
the cocoon.
The larvae have two main tracheal trunks opening into two

A

sickle-shaped chitinous appendages on the abdomen. These appendages
are used, apparently, for boring into a plant so as to allow air from its
When the insect
air-passages to pass into the tracheae of the insect.
escapes from the cocoon it is borne to the surface by the air surrounding
it and imprisoned in the hairs on its ventral surface.
The same mode of breathing may be observed in the genus Haemonia.
* Zeitschr. f. Wiss. ZooL, xlvi. (1888) pp. 413-54 (2 pis.).
t See this Journel, ante, p. 210.
Cf. Naturforscher, xxi.
X Entom. Zeitschr., xxxi. (1887) pp. 325-34.
p. 193.

(1S88)
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—

A

Paroponyxa stratiolata fills its cocoon with air, probably
butterfly
in the same way, for the leaf to which it is attached is often pierced
with uumerons canals.
Dorsal Appendages.*

— Miss A. M. Fieldo reports finding at Swatow,

in still 2)Ools of fresh w^ater, an insect or insect-larva which bore on
its back four longitudinal rows of jointed appendages, of nearly the same
length as its body, and capable of being raised, lowered, or bent, either
The colour varies with the
by the insect or by external pressure.
The head is flat, with a pair of largo
habitat from pale green to black.

eyes made up of six ocelli ; the antcnnso are short and six-jointed, and
The three thoracic segments
the biting mouth-parts strong and horny.
bear three pairs of six-jointed legs ending in a long claw. The abdomen
has nine segments, the last bearing ventrally a pair of long, sharp,
jointed styles.
The body is cylindrical, tapering posteriorly, with the ventral surface
the segments except the last bear dorsally four tapering
flattened.
jointed tubes. The main tracheal trunks run, one on each side, between
the proximal ends of these two rows of appendages, through which they
send long straight branches.

AH

—

Prof. C. Emery has
So-called Digestive Stomach of some Ants.f
examined the stomach of most genera of Camponotidse and Dolichoderidfe,
as well as several Cryptoceridre, and some members of other groups. In
the first of these the crop is succeeded by the calyx, in which aro four
calycinal lamellfe, held together by a continuation of the crop. Further
back are valves, and still further back there is an enlargement. Between
this apparatus and the chyle-intestine there is a narrow tube which ends
Between the four lamellae the intermediate
in the latter by a knob.
membrane forms four folds which project into the lumen of the cuj) at
the open concavities of the folds are the bundles of longitudinal muscles.
The whole is surrounded by the circularly arranged transverse muscuIn every section of a lamella we may distinguish a median
lature.
portion and tw'o wings the former contains a groove, which is sharply
limited externally, but seems internally to lose itself gradually on the
In these two layers may be recognized, the outer of which, as
wings.
well as the wall of the groove, should be regarded as the continuation
the striation which is observed
of the chitinous membrane of the crop
The inner layer of the wings is
is the expression of fine i^ore-canals.
In the valves
formed by small very closely packed chitinous hairs.
there are clefts, and these the author looks upon as the continuation of
the clefts which connect the groove of the lamellaB with their free
surface there is no homologue of the wings in the region of the valves.
The musculature of the stomach, which has been correctly described by
Forel, consists of longitudinal and transverse bundles the latter form a
powerful system of constrictors the greater part of the longitudinal
bundles are continued on to the croj), and become lost in its muscular
;

;

;

;

;

:

network.
After describing a number of forms, the author proceeds to discuss
the morphology and physiology of what should be called the pumping
In the Camponotidse and such Dolichoderidae as have a
stomach.
"conical bell," the organ consists of parts which have two difierent
* Proc. Acad. Nat. Sci. riiilacl, 1888, pp. 129-30 (1 pi).
t Zcitschr, f. Wiss. Zool., xlvi. (.1888) pp. 378-412 (3 pis.).
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By

the action of the muscles of the crop the entrance to the
stop the flow of the contents of the crop to
the bell or enlargement ; by the pressure of the transverse musculature
of the stomach the contents of the enlargement are emptied into the
chyle-intestine, while the return into the crop is prevented.
In the
Dolichoderidfe and Plagiolepidinae the closure in both cases is effected
by the valves. The longitudinal musculature is only found in such
stomachs as are not elongated or too compressed ; in many of the
DolichoderidjB the stomach is very short, and there is no longitudinal
functions.

stomach

is closed, so as to

musculature at

all.

The

primitive type, from which the various forms of stomach have
been evolved, may be imagined to have been an elastic chitinous tube,
provided with four longitudinal folds, and surrounded by longitudinal
and transverse muscles the primitive function was probably the peristaltic contraction of this musculature, by means of which an incomplete
pumping action -was effected. The genus Doliclioderus is a very lowly
differentiated form, but a more indifferent stage is found in the Poneridaa
and Myrmicidfe, where the crop is continued backwards into a cylindrical or conical tube, from which the longitudinal muscles appear to be
;

wanting.
The author gives a phylogenetic table, in which
of the relationship of the genera he has examined.

is

exhibited his view

—

Senses of Ants.* M. Aug. Forel, in an appendix to his former
memoir, first corrects an error in regard to the absorption of the ultraviolet rays, and then cites two recent works which coniirm the con^
elusions previously arrived at by him.
Mr. G. W. Peckham affirms, after numerous experiments, that wasps
do not hear, but that they have memory and a sense of smell, and that
they possess no such mysterious instinct of direction as is indicated in
the terms "bee-line" and "wasp-line."
If they are far away, they
can only find their nests by seeking for them. Handl maintains, with
Forel and in opposition to Graber, that animals do not perceive colours

by

their skin.

Finally,

M. Forel

gives an account of a series of experiments made
his former

by him upon ants. These have led him slightly to modify
opinion, and to conclude that, though, in general, they use both

senses,

and

are entirely lost without their antennae, without eyes they may s-ucceed
in finding their way back to their nest if the task be not too difficult.

Parthenogenesis in

Bombyx

mori.j

— Signer E. Verson draws

might be possible

atten-

produce the silkworm
parthenogenetically.
He points out that this parthenogenetic development does not go further than the formation of the serous membrane.
After an experience of twenty years he feels confident that no real
parthenogenesis can obtain in the silkworm.
tion to a suggestion \ that'

it

to

—

Karyokinesis in Lepidoptera.§ Herr G. Platner has studied karyokinesis in the spermatocytes of some Lepidoptera, and bases on it a
theory of cell-division. The author believes that the separation of the
* Eec. Zool. Suisse, iv. (1888) pp. 515-23.
t Zool. Anzeig., xi. (1888) pp. 263-4.
j By Prof. Krause in the ' Jahresber. iiber die Leistungen u. Fortsehritte
Ges. Medicin.'
§ Internat, Mouatschrift f. Auat. ii. Hist., iii. pp. 341-98 (2 pis.).

in.
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;
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daughter-elements on the dislocation of the equatorial plate is the result
of a circulating streaming lie supposes that the spindle-shaped fibres
form a continuous coil, and that a stream of fluid circulates in them in a
If wc suppose that the daughter-elements pass along
definite direction.
the fibres and are moved by the stream, it follows that they must separate
from one another in opposite directions. The changes in the form and
position of the spindles are believed to be the result of the mechanical
If the asters arise
action of the fluid moving away from the poles.
primarily their origin is independent of the direction in which the
stream of nutrient fluid traverses the cell, and the spindles are developed
The changes in the position of the nucleus are
at right angles to it.
;

due

to the

same

cause.

The formation

of the coil and the arrangement of the equatorial plate
are believed to be the result of protoplasmic streams which traverse the
nucleus in a definite direction. The achromatic substance is considered
to be the active element in karyokinesis, the phenomena of which cannot
be exi^lained by supposing the existence of opposing forces. Division
of the protoplasm is looked upon as a purely mechanical process the
constriction and separation of dividing animal-cells being a simple
mechanical consequence of the elongation of the nuclear spindle.
;

—

Decrease of Weight in Winter Pupae of Pontia brassicae.* Herr
F. Urech has made a number of elaborate observations on the weight of
He finds that this weight steadily
the pupae of Pontia hrassicse.
If the temperature surrounding the pupae be kept constant,
diminishes.
the decrease is increased towards the end of the pupal stage, and
especially so a few days before escape if the temperature be raised
moderately, the duration of the pupal stage diminishes dry air has an
abbreviating influence on the duration of this stage.
;

;

—

Dr. A. Voeltzkow
Development in Egg of Musca vomitoria.t
has a preliminary communication on the development of Musca vomiioria.
The blastoderm is formed simultaneously over the whole periphery of
The polar cells lie at the
the egg, and no cells remain internally.
hinder pole of the egg, and by their presence push the cells of the
blastoderm inwards, so that a conical process projects into the interior
From this cone blastoderm-cells break oft", which wander
of the egg.
these, in Musca,
into the interior, and form the so-called yolk-cells
mainly serve to break up the yolk.
The formation of the germinal layers commences with an invagination of the blastoderm on the whole of the ventral surface, and an
almost completely closed tube is so formed. The germ-stripes are drawn
The
over on the dorsal surface by the development of dorsal folds.
three layers arise by the constriction and subsequent flattening out of
The rudiment of the hind-gut now appears as an invaginathe tubes.
The
tion of the dorsal ectoderm in the hinder third of the egg.
The
oesophageal invagination does not appear till somewhat later.
amnion is formed simultaneously with the rudiment of the hind-gut,
and later on it forms the greater part of the back of the embryo. The
polar cells wander on to the dorsal surface, and pass into the hind-gut
their later fate has not yet been made out.
The mid-gut is formed by two lateral thickenings of the endoderm,
the lateral pads so
just behind the blind end of the oesophagus
;

;

• Zool. Anzeig., xi.

(1S88) pp. 205-12.

t Ibid., pp. 235-6.

;

ZOOLOGY AND BOTANY, MICKOSCOPYj ETC.

573

developed extend, later on, througliont

tlie whole length of the egg.
grow dorsally and ventrally, and so come to completely inclose
the yolk and form the epithelium of the mid-gnt.
The coelom is formed
by the separation of these pads from the mesoderm.
The trachere arise as segmental invaginations, which extend backwards and forwards, and unite into one longitudinal trunk the segmental

They

all

;

invagination-orifices close up.
The nervous system arises in three
parts, a median invagination of the ventral surface of the ectoderm, and
two lateral thickenings.

—

Early Stages in Development of Egg of Fly.*
Dr. H. Henking
has investigated the early stages in the development of the fly's egg,
with especial reference to free nuclear formation. In the prepared
unripe egg the germinal vesicle may be seen as a colourless sphere
floating in the egg-contents, which are distinctly coloured by carmine
it has a sharp, simply contoured wall, and contains very fine granules
and some clear vesicles, as well as an excentric and distinctly coloured
germinal spot, which is provided with vacuoles.
The large nuclei of
the nutrient cells are very striking, and are very rich in chromatin
these cells and nuclei have almost altogether disappeared from ripe
eggs their chromatin has probably been taken up by the egg-cell. In
the ripe egg there is but a rudiment of the germinal vesicle in the shape
of a small coloured corpuscle surrounded by a clear space. Only a few
observations were made on the polar globules. In most cases of fertilization it would seem that four spermatozoa enter the egg. Nothing
definite can be said as to the fate of the female chromatin substance.
The first yolk-cells are formed in two clouds of protoplasm by free
cell-formation.
The first two cleavage-nuclei appear as clear bodies
with an equatorial zone of distinct chromatin filaments the succeeding
divisions follow very rapidly, owing to the number and rapidity of the
•

;

;

divisions of the embryonic cells.
By free nuclear formation, the author means all those cases of the
formation of nuclei, in which the substance of the mother nucleus does
not pass directly, and unaltered, into the daughter-nuclei.
The droplike bodies which are seen in the developing egg must not be called by
the same name as the nuclei which contain chromatin, for they have not
the same chemical composition.
The former have no membrane. The
supernumerary spermatozoa break up, and the first primitive nuclei
arise in their place.
The disappearance of the marginal portions of
chromatin, and the formation of a colourless spot is explained by the
chromatin having entered into another chemical combination. When
there have been chromatin particles formed from the spermatozoa,
cleavage -spindle, and yolk, there may arise free nuclei which take part
in the conversion of yolk nuclein into nuclear nuclein.

—

Development of Aphides.f Herr L. Will reports the results of his
recent investigation of the important but difficult subject of the development of the viviparous aphides.
The blastoderm, as the author and Metsehnikoff
(1) Gastrulation.
have previously noted, does not overgrow the whole of the surface, but
leaves a roundish spot at the lower pole.
At the margin of this lower
aperture, an active proliferation occurs; the new-formed cells are

—

* Zeitschr.

f. Wiss. Zool., xlvi. (1888) pp. 289-336 (4 pis.),
t Biol. Centralbl., viii. (1888) pp. 148-55.
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separated oflf, and wander into the yolk and represent the cndodcrm of
The Aphides thus preserve a primitive character.
the true gastnila.
The bhistoderni thickens
(2) Apical plates and bilateral symmetnj.
at the apical pole to form tlie ajncal plate, which mainly gives origin to
Bilateral symmetry is soon established, and is due to
the brain.
differences of growth and to disjilaccment in the outer germinal layer.
One half of the blastoderm diminishes greatly to form a thin skiu, the
serosa ; the other side thickens greatly, esiiecially in the apical plate.
As the thickening increases, the whole portion is markedly shortened,
and the apical pliite displaced until it occupies the inferior pole of tho
The result is the establishment of symmetrical halves, and this is
egg.
soon emphasized by tho median division of the jjlate into two apical

—

lobes.

—

The appearance of
(3) The germinal streak and the secondary yolk.
the latter obscures the relations of the former. The secondary yolk
penetrates the egg from the outside, but can only do so by the apposition of the still open blastopore against the follicular epithelium, and by
its concrescence with tlie same.
In abnormal cases this does not occm*,
and such ova are most instructive. As in other Bilateralia, the closure
of the blastopore seems non-concentric, an inconspicuous elevation over
the blastopore forms a short germinal streak.
Details are given to
show that in extant aj)hides the germinal streak is established upon the
previous blastopore. Will also emphasizes that the secondary yolk
does not really affect the endoderm cells.
(4) Reproductive rudiments and mesoderm. Directly after the appearance of the at first cylindrical germinal streak, certain indifferent cells on
the thickened side of the germinal cylinder towards the apical plate, increase in size, multiply rapidly, and form the reproductive rudiments.
Thereafter the mesoderm is formed by a process of invagination within a
groove, along the median line of the thickened side of the germinal
cylinder.
The formation of endoderm and mesoderm in Aphis are two
successive stages of one and the same process of gastrulation.
(5) The embryonic membranes in these and other insects are to be
regarded as modifications of portions of the blastoderm, and of the
germinal streak, which were already present in rudiment in pre-existent
(fi) Segments and body-cavity.
fonns.
Transverse grooves are seen in
the mesoderm plate, which divides into two lateral strands.
These
leave the median line free except in the region of the future mouth.
The cavities of the segments arise by a folding of the single sheathed
mesoderm in consequence of the formation of appendages. They all
ojDen medianly.
primary body-cavity arises as a cleft between the
blastoderm and the ai)posed portion of the germinal streak.
secondary
body-cavity appears from the above folds, but the details of this can
hardly be given. The whole parietal mesoderm is utilized for musculature.
The intestinal peritoneum alone remains along with the
endodermic fatty body to line the final body-cavity. (7) The products of
The endoderm constitutes the mid-gut, part remains in the
the layers.
secondary yolk, the rest forms fatty body and blood. The mesoderm
forms the peritoneal sheath of the gut, the heart, and above all the
musculatm-e. The ectoderm forms tracheae, epithelium of mouth and
hind-gut, skin, sense-organs, and nervous s^tem.

—

A

A
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Araclinida.

Mental Powers of Spiders.*— Mr. G. W. and Mrs. E. G. Peckham
liave made a large number of observations on the mental powers of
spiders.

Sense of Smell. Three species {Argyroepeira Jiortorum, Dolomedes
and Herpyllus ecdesiasticus) did not respond to the tests.
In all other cases it was evident that the scent was perceived by the

tenehrosus,

spiders.

Sense of Hearing. All the Epeirids responded promptly to the tests,
being evidently alarmed by the sound of the tuning-fork, but the spiders
that make no web gave not the slightest heed to the sound.
It is
suggested that this difference may be partly explained by the difference
in the feeding habits of the two groups.
Maternal Emotions. Notwithstanding many efforts the authors never
found one of the Lycosidge that was constant in her affection for as long
A female of Clubiona pallens, however, remembered
as forty-eight hours.
her eggs for this length of time, and when they were returned to her,
she spun a web over them in the corner of the box in which they were
Theridium glohosum had the best memory for her cocoon after
placed.
fifty-one hours' absence she at once went to the eggs, and touched them
with her legs. Several species of Attidte and Thomisidas did not
remember their cocoons for twenty-four hours, although these spiders,
which do not carry the egg-sac about with them, remain near it for
from fifteen to twenty days.
Sense of Sight. It is well known that spiders are supposed not to
see their own cocoons at a very short distance ; the authors explain this
by describing how the cocoon is made without its maker ever even
seeing it, and they come to the conclusion that the use of the sense of
touch is necessary for the spider to be able to perceive the cocoon.
;

There is a marked preference for red, and there can
Colour Sense.
be no doubt that some spiders have a distinct colour sense.
Feigning Death. The authors consider the gist of the matter to be
certain EpeiridaB, when alarmed, drop from the web and remain
this
quiet for a longer or shorter time, their concealment being greatly
assisted by the protective colouring which is present to some extent in
This amounts to nothing more than that when
nearly all of them.
another spider runs to a place of safety, an Epeirid drops a greater or
less distance to a place of safety.
Both then remain quiet, unless disturbed, in which case the first spider trusts to its powers of running,
while the Epeirid often (but not invariably) finds its best chance of
safety in keeping quiet unless it is actually abused
the habit of keeping
quiet also insures the spider's safe return to its web when the danger is
over.
There is no need to call in " kataplexy " to explain the origin or
development of a habit which can be so easily explained by natural
selection alone.
The habit is found in its greatest development among
the comparatively sluggish Epeiridee, whereas it is badly developed or
lacking in the running and jumping spiders which are able to move with
;

;

astonishing rapidity.

Spiders were found to be much less clever than
Mistalces of Spiders.
supposed, in regard to the recognition of their cocoons, little pith-balls
If allowed a choice a Lycosid will select the
leading them quite astray.
* Journ. of

Morphology,

i.

(1887) pp. 383-il9.
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cocoon rather than the pith-ball, but in tho absenco of the former will
content herself either with a pith-ball or a web-covered shot. The
carrying of the latter indicates a poorly developed muscular sense.

—

Brain of Phalangida.* M. G. Saint- Remy has examined the brains
He finds that tho brain may be
of Thalangium ojjilio, and P. parietinum.
divided into two ganglionic regions the optic ganglion which gives
rise to a pair of optic nerves, and a rostro-mandibular ganglion from
whicli arise an unpaired nerve which passes to the rostrum, and a pair
of mandibular nerves which go to the chelicerae.
Though the brain of tho Phalangida is much simpler than that of
Insects or Crustacea it has some points in common with them which are
of some importance. At the origin of each optic nerve there is a lobe,
of comparatively complicated structure, which is altogether comparable
the same lobe, in a
to what is known as the optic ganglion in Insects
simpler condition, has been observed in the Scorpion and in Spiders. In
the optic ganglion of the Arachnida there are, further, ganglionic nuclei
which seem to be found in sensorial ganglia only, and have been
observed in Insects, Crustacea, and Myriopoda.
;

;

S.

Monograph

Prototracheata.

—

Mr. A. Sedgwick has prepared
of the Genus Peripatus.j
n monograph of tho genus Peripatus, which is based on the examination
of a considerable nmuber of specimens. He has been able to establish
a definite series of characters which distinguish quite sharply all the
species found in one area of distribution from those found in others.
The number of walking-legs varies considerably within the same species,
and a large number of individuals are required to determine the limits
of the variation. The other specific characters are very inconspicuous,
and relate simply to the texture and tint of the skin.
general account is given of the genus, within which, as is pointed
out, there is no gradation ; the number of species is small, and the chaThe long
racteristics of the genus are equally sharply marked in all.
continuance of this ancient form may be explained by its peculiar habits
of life habitual avoiding of the light of day, and seeking the obscurity
and protection afforded by spaces beneath stones and under the bark of
" the exquisite sensitiveness
It is an animal of striking beauty
trees.
and constantly changing form of the antennse, the well-rounded plump
body, the eyes set like small diamonds on the side of tho head, the
delicate feet, and, above all, the rich colouring and velvety texture of
the skin, all combine to give these animals an aspect of quite exceptional
beauty."
In South Africa there are four species P. capensis, P. halfouri, and
P. hrevis from Table Mountain, and P. moseleyi from near Williamstown.
The Australasian species are P. novae ZealancUae from New Zealand, and
P. leuclarti from Queensland, Australia. From the Neotropical Region
P. edicardsii from Caracas, P. im thurmi of Sclater (or P. demeraranus,
as Mr. Sedgwick proposes to call it) from Demerara, P. trinidadensis
(P. edicardsii Kennel) and P. torquatus, described by v. Kennel from
Trinidad, and P. juliformis from St. Vincent ; the Chilian species may be
called P. chilensis ; Schmarda has given a short description of P. quitensis

A

—

:

—

* Comptes Rcndus, cvi. (1888) pp. 1429-31.
t Quart. Journ. Micr. ScL, xxviii. (1888) pp. 431-93 (7 pis.).
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Some specimens

in the British and Copenhagen
determined.
The author has some
doubts as to the locality of the species described by Horst from Sumatra
(P. sumatrantis), as it has a number of the characters of Neotropical

Museums cannot be

specifically

species.

—

Anatomy of Peripatus capensis and P. novae Zealandise.* Miss L.
Sheldon has some notes on the points in which these two species differ
from P. edwardsii. P. capensis always seems to have crural glands in all
but the first pair of legs in P. novse Zealandise they seem to be quite
wanting, while in P. edwardsii they are found on some of the legs of the
male. In P. novse Zealandise the external aperture of the generative
apparatus is placed on the ventral surface of the body in front of the
last pair of legs, and there are no segmental organs in this pair; in
P. capensis the generative aperture is placed at the posterior end of the
body, and the last pair of legs has segmental organs.
In P. novse
Zealandise the accessory glandular tubes lie more laterally in the body
than in P. capensis, and they also differ in opening quite independently
This duct is much shorter in P. capensis than in
of the vas deferens.
P. novse Zealandise; and this difference appears to be due to the very great
difference between the spermatophores of the two species
in P. novse
Zealandise the duct very closely resembles that of P. edwardsii.
The
ovarian funnel described in P. edwardsii is not found in the New Zealand
;

;

species.
c.

Crustacea.

—

Intercoxal Lobe of certain Crayfishes.f Mr. W. J. Mackay has examined certain appendages connected with the branchisB of Astacopsis
Franklinii, which have been figured but not described by Prof. Huxley.
These bodies, which may be called the intercoxal lobes, have the upper
portion of the anterior face attached to the arthrodial membrane, while the

lower surface of the anterior face is attached to the base of the coxopodite,
which is smooth and convex. The lower portion of the surface first
exposed when the base of the podobranch is removed, is covered with
setae which project prominently from its surface
the anterior face is
concave, and is so well able to fit on the convex base of the coxopodite.
The whole arrangement is such as to lead us to suppose that the intercoxal lobe acts as a valve between the thoracic limbs and the branchiostegite, and prevents the too ready entrance of foreign bodies.
In Astacus
fluviatilis the only representative of this lobe is a small hard ridge on
;

the arthrodial membrane of the fourth pair of legs ; in Homarus vulgaris
the lobes occur in the limbs of the 9th to the 13th segments.
No representative of this structure was found in any anomurous or brachyurous
crustacean which was examined.

—

Mr. F. H. Herrick has been able to
the development of Alpheus. He has been
convinced that the germinal layers in the early stages of development
have not the significance which is usually assigned to them. " The mass
of cells which results from gastrulation, some of which are poured into
the yolk, is an unspecialized indifferent layer, and cannot be regarded

Development of Alplieus.|

make a complete study of

* Quart, Journ. Micr. Sci., xxviii. (1888) pp. 495-9.

N. S. Wales, ii. (1888) pp. 967-9.
Johns-Hopkins Univ. Circ, vii. (1888) pp. 36-7.

t Proc. Linn. Soc.
X

—
;
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as mcsoflerra and cndoclcrm in the sense in which these terms are used."
The ectoderm is, by its position and function, more clearly defined from
the first.
The enveloping chorion functions as an egg-sac. When the fertilized
nucleus divides, its products pass towards the surface until a syncytium
of eight nuclei is formed ; the yolk segments over the whole surface
simultaneously into the same number of partial pyramids ; each of these
latter has a large nucleus at its base, while its apex fuses with the common
yolk-mass in the interior of the egg. After a time, by retardation in
one half, the egg loses its radial symmetry, and becomes two-sided.
When the primitive blastoderm is formed, a general migration of nuclei
takes place from the surface to the yolk within
this is followed by a
partial secondary segmentation of the food-yolk into balls.
The gastrula is modified, a slight invagination occurring where the
superficial cells are thickest
the included cells multiply rapidly, and
form a mass of similar elements, some of which pass into the yolk. The
protoplasm surrounding the nuclei of these colls is prolonged into a
reticulum which incloses myriads of small yolk-fragments, and probably
digests them intcrcellularly.
At the beginning of the egg-nauplius period, when numerous yolkcells have passed forward and joined the inner sxirface of the embryonic
ectoderm, certain new bodies begin to appear in great numbers.
These
are the secondary mesoderm cells, and they arise by a process of endogenous growth from the embryonic cells or nuclei, and chiefly from the
wandering cells.
Some of them appear to become ordinary mesoderm
cells, while others seem to be converted directly into blood-corpuscles.
The plasticity of the embryonic cells and layers and the comparative
slowness with which they are clearly dift'crentiatcd are very striking
the cell-mass developed round the blastopore cannot be artificially
divided into layers.
The cndoderm, which does not appear definitely
;

;

comparatively late,
peripheral j)ositiou.
till

is

developed from yolk-cells which assume a

Moina bathycolor and the greatest depths at which Cladocera

—

Dr. 0. Nordqvist refers to Herr J. Richard's paper on
Moina hatliycolor Vernet, and jioints out that last year he suggested that
this form was probably the same as Ilijocriiptus acutifrons Sars.
Hyocriqjfus, Alona, and Eurycercus are the Cladocera which are found at
greatest depths
as far as 200 metres down.
are found.*

—

Vermes.
a.

Annelida.

Embryology of Vermilia caespitosa and Eupomatus elegans.f
Mr. W. A. Haswell has some notes on the development of these two
Annelids, in both of which artificial impregnation was readily effected.
In Vermilia segmentation is equal and regular, as in Se}j>ida and
Pomatoceros. The blastopore, which is at first nearly terminal, becomes
shifted to that side of the larva which will be the ventral ; at the same
time it becomes elongated and slit-like, the anterior end of the slit
widening to form the mouth, while the anus is formed near the posterior
end at a somewhat later stage. When the process of invagination
* Zool. Anzeig., xi. (1888) pp. 264-5.
t Proc. Linn. Soc. N. S. Wales, i. (1888) pp. 1032-4.

ZOOLOGY AND BOTANY, MICROSCOPY,
commences the larva

579

ETC.

is uniformly covered with cilia
the cephalic end
soon loses them, but becomes surrounded just in front of the mouth by a
strong prseoral ciliated band.
The epiblast of the cephalic end
becomes thinner than the rest, except in the centre, where a group of
thicker cells remains to give rise to the cerebral ganglion.
From the
broader anterior end of the pyriform embryo one or sometimes two long
and slender motionless flagella occasionally grow out the alimentary
canal becomes densely ciliated internally, and a few irregularly placed
cells are to be found between the epi- and hypoblast, which are probably
the foundations of the middle layer.
In the course of the third day the praeoral circlet of cilia becomes
elevated on a distinct, slightly oblique ridge, and a reniform eye-spot
becomes developed at a little distance from the ganglion, with which it
is connected by a fibrous strand.
thin-walled vesicle which appears
at the hinder extremity of the body soon attains a considerable size ; it
is apparently formed by involution of the epiblast, and remains connected
with the exterior by a pore at the side of the anus.
The larva of Eujpomatus is much smaller than that of Vermilia.
;

;

A

Reproductive Organs of Phreoryctes.*

—Mr.

F. E. Beddard de-

species o£ PJireoryctes from New
Zealand. There are two pairs of testes, which are large bodies, of,
apparently, an irregularly conical form ; an identical arrangement is
seen in Ocnerodrilus. There are two pairs of vasa deferentia, the funnela
of which are simple flattened discs, with an epithelium composed
of rather small, columnar, ciliated cells, so that they are not readily
found.
All four vasa open independently, and there are no atria.
So
far as is known this is a unique arrangement among the OligochEeta,
The simplicity of the efferent ducts in Phreoryctes suggests that they are
in a primitive condition.
There are two pairs of ovaries, and as there
are two pairs of oviducts we may suppose that the peculiar possession of
the two pairs of ovaries is not an abnormal arrangement in this species.
Phreoryctes differs from all Oligochajta except Lumhricidus in the fact
that there are two pairs of oviducts opening on a line with the ventral
pair of setfe between segments 12 and 13, and segments 13 and 14. The
close agreement between the ducts as well as the glands of the male and
female reproductive systems in Phreoryctes is more apparent than in any
other Oligochsete, and is probably to be regarded as an indication of the
archaic condition of the reproductive system of this Annelid.
scribes the reproductive organs of a

new

—

Kleinenberg on Development of Lopadorhynelms.t Mr. G. C.
Bourne calls attention to Prof. Kleinenberg's paper on the development
One important point on which Kleinenberg inof Lopadorhynchus.X
sisted was that there is no such thing as a mesoblast as a specially
developed germ-layer. The mesoblast, so called, is in fact nothing more
than the aggregate of the primary, secondary, and tertiary tissues, the
precise origin of which is often obscured by the tendency to precocious
development.
The study of Lopadorhynchus shows that the internal
organs of the adult Annelid are developed by successive differentiation
This
of derivates of the two primary layers, ectoderm and endoderm.
Annelid has no mesoblast in the sense of a germ-layer composed of
Ann. and Mag. Nat. Hist., i. (1888) pp. 389-95 (1 pi.),
t Quart. Journ. Micr. Sci., xxviii. (1888) pp. 531-46.
X See this Journal, 1837, pp. 87-8.

*
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The larva has its own nervous system and its
undifferentiated cells.
own musculature, no parts of cither of which pass over to the adult, but
are replaced by a new nervous system and musculature, and arc afterwards aborted. The central nervous system of the adult is formed from
a number of separate centres or foundations, the situation of which is in
part determined by the pre-existing nerve-centres of the larva, although
the latter have no direct share in their formation, but act only as foci, in
connection with which fresh groups of nervous elements are differentiated.
The muscle-plates do not split into two layers, comparable to the
Bomatopleure and splanchnopleure, and the coilom is formed simply as
an extension of the space existing between ectoderm and endoderm, the
peritoneal walls of which are formed by cells derived from the muscleplates.
All the tissues usually classed as mesoblastic are derived from
the ectoderm, and the endoderm appears to form nothing more than the
lining of the gut.
Kleinenberg does not believe tliat a new organ is formed by the
gradual growth or change of a pre-existing organ. " In animals of simple
organization, tissues and organs are formed to which special functions
Their functional activity is, as it were, a disturbing
are appropriate.
element in the organism ; it induces changes in neighbouring tissues,
and gives the signal for new specializations in them. The functional
activities of the newly specialized tissues must always bear some relation
to the function of the organ which determined their origin, and must
The newly formed tissues again
either support or modify their action.
affect the organism ; their importance increases, and they may in time
Finally, they may become so important that
give rise to fresh tissues.
they outweigh in functional importance the organ to which their origin
was due ; they then take its place, and the latter dwindles till finally it
This process, which is of the greatest
may disappear altogether.
importance, is called by Kleinenberg the development of organs by substitution. ... In no case of substitution are the intermediate steps
represented by an indifferent germ-layer, but always by a functional
striking instance of this is the
and specifically differentiated organ."
development of the axial skeleton of the Chordata ; another is the
successive development of pro-, meso-, and metanephros. "Rudimentary"
organs are thus seen to be intermediary.
It is an open question whether Kleinenberg's views will stand the test
of further proof, but it cannot be doubted that investigations undertaken
from his point of view must be fertile in results. It is better to trace
back organs through the intermediary organs which gave them origin,
and to attempt to establish homologies between the latter and the permanent organs of lower forms than to attempt to refer an organ merely
to one of the three primary germ-layers.

A

Experiments on Earthworms. f

—Herr W. Kiikenthal describes some

interesting observations and experiments which he made on earthworms.
After noting the nature of the ^cretion which comes from the body,
which includes entire glandular cells from the hypodermis, he describes
how he fed the animals with carmine and indigo in order to test whether
the above glandular cells were not in certain conditions excretory. The
result proved that the granules of carmine were taken

the gut which become amoeboid.
* Biol. Centralbl.,

Lang observed
viii.

(1888) pp. 80-6.

up by the

cells of

a similar amceboid

;
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ctange in regard to Polycladiclaa. The carmine grains were further
traced in the body-cavity to lymph-cells where they were angular, and to
loose chloragon-cells where the grains seemed to be in drops.
He
believes from his observations that the carmine entered the chloragonwhile it entered the lymph-cells directly from
No carmine particles were ever found in the
the cells of the gut.
nephridia ; but they were found in the cells of the hypodermis, whither
they were probably carried by the lymph elements. The author thus
shows that waste matter may pass from gut to hypodermis. Further
observations are promised in the author's forthcoming monograph of the
Opheliacese.
cells via the blood,

—

Russian Lumbricidae.* Herr IST. Kulagin has investigated the
anatomy and systematic characters of the Lumbricidfe which are found
The cuticle is shown by chemical analysis not to be chitin,
in Russia.
but a special body, which, so to say, is preparatory to the chitin of
Arthropods. This cuticle is easily soluble in quite weak solutions of
hydrochloric acid, the presence of which can be easily demonstrated in
the humus in which earthworms live as a protection against this acid
there is escreted from the ectodermal glands a protective alkaline fluid.
The cocoon of L. ruhellus resists acids more strongly, and is not dissolved
The number of folds in the calcareous glands diminish in
in pepsin.
winter and increase in summer the so-called investing cells disappear
in winter and reappear in summer.
The hypodermis of the labium contains, in addition to cells already
described, knobbed cells, the widened ends of which are connected with
nerves ; at their free end they are provided with setae which traverse the
cuticle these may best be regarded as sensory cells. Besides these there
are on the second and third rings cylindrical cells connected with nerves
these cells are somewhat narrowed at their anterior end, while at the
posterior they have one or two processes which are connected with
In the lower layer of the hypodermis there may be found
nerves.
all the intermediate stages between the cells that form the upper layer
of the hypodermis and those which lie in the coelom and between the
;

;

;

;

muscular

cells.

Two

pigments were discovered in L. ruhellus, one is green and is
dissolved by water, the other is red and can be extracted by ether the
former appears to be converted into the latter by the action of acid. In
young examples of Allolobopliora mucosa it was observed that the muscles
in the region of the pharynx occupy very much the same position as
those which protrude the proboscis in Aeolosoma ; in the adult this
position is masked by the enlargement of the tissue of the connective
substance and of the muscles of the walls of the pharynx.
The author's observations on the calcareous gland of Lumhricus
ruhellus, Allolobophora mucosa, and A. foetida do not agree with those of
Ciaparede. He has found calcareous glands in a new species of Tuhifex,
or, in other words, in Oligochfeta limicola as well as 0. terricola.
The
typhlosole is found to vary in form in different genera, in different parts
of the body, and at different times of the year.
The fluid secreted from the cavity of the mouth and pharynx is
alkaline in reaction and converts starch into sugar, and fibrin into
peptone ; the calcareous glands are said to convert starch into sugar
;

* Zool. Auzeig., xi. (1888) pp. 231-5.

1888.
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gastric secretion of L. ruhcUiis and A. mncnm appears to act better
The cells of the
iu the pnscucc of weak acids tlnvii in that of alkalies.
typblosolo not only servo in absorption, but have a digestive function
Biniilar to tliat of tlie pancreas in Vertebrates.
L. ruhtUus and A. fcetida are found as far north as the mouth of the
Lena. In Siberia there is A. tenuis, wliich has, as yet, only been found
L. vuiltisjnuus and L. hrcvisphius
iu North America and Scandinavia.
In the Caucasus, the new species L. cancnarc 8yiionyn)s of A. mucosa.
sicus, Dcndrohscna Bogdauou-ii, and D. Nassonoicii have been found, in

tlio

addition to A. arhorea, A. profuga, A. louga, and A. siihrubicun(Ja, which
have also been found in the Crimea tind in South Eussia. In Central
Eussia, A. mucosa, A. carnea, A. 'pellucida, A. fcelida, D. Baicliii,
L. rubcllus, and L. agricola have been found.

New Annelid. Sutroa rostrata.* "Mr. G. Eiscn describes, under
the name of Suiroa roslrata, a new Lumbriculine found near San
The seminal receptacles consist of several pairs of lobes,
Francisco.
vhich all open in the so-called albuminous gland in the eighth segment.
Presoptal
solitary albuminous gland is found in the eighth segment.
and interseptal secondary dorsal vessels arc branching and feathered.
Postseptal vessels are gastric, not feathered, nor branching; spines
simple, not forked
cephalic lobe filiform.
The new genus is closely
allied to the two known genera of the sub-family Lumbriculina
Lumhriculus and Bhi/nchehnis.
The " albuminous gland," however, difi'ers
Eomewhat in structiu-e for, instead of being distinctly glandular, it is
covered by smooth epithelium, under which are found numerous long
and narrow cells. All the six seminal receptacles, moreover, open into
the gland instead of having separate pores.
The segmental organs are
foi;nd in all the segments behind the twelfth, and are very similar to
those of Bhijnchelmis. The dorsal vessel differs from that of the other
two genera iu not being forked.

A

;

;

Two new Aquatic Worms from North America.f— Dr. A. C. Stokes
points out that very little is yet known as to the oligochaatous worms of
Korth America. Acolosoma distichim sp. n. is very abundant in stale,
or even partially decayed collections of aquatic plants
it is about
2/5 in. long, but none have yet been seen in the sexually mature stage.
The body is colourless, depressed, changeable in form, and attractively
variegated by the large, irregular, red spots which are distinctive of the
genus.
There is a large subcircular lip, the lower surface of which is
clothed by fine vibratilc cilia ; laterally and posteriorly to the mouth
there is a thick, muscular, U-shaped lip.
The nephridial tubes begin
with a slightly expanded orifice which is clothed with long, fine cilia
there is no undulating membrane.
The labial cilia are the chiejf
swimming organs. Pristina jlavifrons sp. n. has been found abundantly
on the under surface of Lemna polyrrhiza, and among the leaflets of
MyriophjUum ; the setae on the body are short, widely separated, and
there is no invariable rule as to the number of stylets in each fascicle.
Kg sexually mature forms have been observed, reproduction being
;

effected

by

fission.
*
t

Mem. California
The Microscope,

Acad. Sci., ii. (1888) pp. 1-8 (2
viii. (1888) pp. 33-41 (1 pi.).

pis.).
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Nemathelmintlies.

—

Dr. N. Kultscliitzky contributes yet
Fertilization of Ascaris.*
EBother account of the phenomena of fertilization in Ascaris megalocephala.

(1) Formation of polar bodies.

Boveri's account is confirmed ; but,
presence of two achromatic
spindle figures lying beside one another.
(2) The modifications of the
spermatozoon are described in a few words.
Eeason was seen to believe
that not the whole chromatin goes to the formation of the male prolike Zacharias, the author maintains the

nucleus.
Both appear to be
(3) Formation and structure of pronuclei.
The author notes as new that each has
constructed on the same plan.
a characteristic nucleolus, sometimes two, rarely three, but the same
number always in both.
The results being similar, while the components of the two pronuclei are originally very different, the process of
formation is regarded as something sui generis.
(4) The number of pronuclei is usually two ; very rarely there is only
one, somewhat more frequently three.
The single pronucleus is
probably that of an unfertilized ovum ; the presence of three is perhaps
due to the entrance of a bi-nucleate spermatozoon. (5) First processes
in development.
After the formation of two pronuclei, there is no
further change while the eggs remain in the uterus of the living
Ascaris.
Herr Kultschitzsky is convinced that without exception the
karyokinesis of each pronucleus is independent.
The attractive spheres
of van Beneden belong to the protoplasm, and represent the first hints of
incipient protoplasmic division.
The changes seen after the formation
of the pronuclei pertain strictly to the segmentation.
The essence of fertilization consists
(6) Minutiae of fertilization.
in the process by which the sperm-nucleus an element foreign to
the ovum is modified into an essentially inseparable component, a
nucleus of the same. The act is ended with the establishment of the
male pronucleus, what follows belongs to development.
fusion of
the pronuclei, when such exists (the author doubts it), does not pertain
to the strict process of fertilization.

—

—

A

—

Prof. S. M. Lnkjanow has inIntestinal Epithelium of Ascaris.|
vestigated the epithelium of the intestine in Ascaris mystax. He recommends strongly double imbedding with a combination of collodium and
paraffin, and double staining with hgematoxylin and aurantia.
Between the cells and the homogeneous membrane below them is a
clear space traversed by very fine threads parallel to the long axis of the
cells.
Externally the cells exhibit filiform processes like cilia. The
cells contain granules, in part at least, consisting of fat.
The possible
physiology is briefly noticed ; certain not very noteworthy variations in
the size, position, membrane and structure of the nuclei are noticed in
detail ; and the plasmosomata to which the author has recently directed
much attention are fully discussed.

—

Studies on Gordiidae.i Prof. F. Vejdovsky has lately had the
opportunity of examining a large number of specimens of Gordius
tolosanus.
He has some evidence as to variability in the arrangement
He does not
of the cuticular areolae, which he discusses at some length.
*

SB. K. Preuss. Akad. Wiss. Berlin, 1888, pp. 17-21.

t

Arch.

f.

Miki-. Anat., xxxi. (1888) pp. 293-302.
f. Wiss. Zool., xlvi. (1888) pp. 188-216 (1 pi.).

X Zeitschr.

2

S

2
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agree ^^•ith Yillot's conceptions of the limits of species of the genus
Gordins.
The coolom of all the females examined was found to be very
well developed, and in no case was the anterior or median region filled
by the so-called cellular tissue ; but this was present in the hinder part
In no individual were the elements of the peritoneal
of the body-cavity.
epithelium found dividing, from which it may be concluded that there is
no formation of cell-tissue at the time when the ova are being produced.
peculiarity was noticed in the peritoneal cells ; beside the nucleus
there is a small body which is only faintly coloured by picrocarmine
it has an irregular contoiir, and is generally lobate ; its contents are
almost homogeneous, and its size is 0" 003-0 '005 mm. It is impossible
to say definitely what this body is, but it ai>pears to be a thickened
portion of the cell-substance.
The mesenteries are mere continuations of the modified peritoneal
epithelium.
The author makes some additions to his earlier account of tho
nervous system. He has already shown tliat the ganglion-cells only
occupy the lower part of the ventral cord, and that in Gordius Prcsslii
there are transverse commissures which, in some sections, arc to be seen
In G. tolosauus he finds that some sections
in the dotted substance.
show on either side a ganglionic cell which gives oft' a process to the
dotted substance the two processes fuse and form the transverse comAs this is again repeated after a number of sections in which
missure.
it is not to be seen, we may suppose that the lateral ganglionic cells
and the transverse commissures are repeated in a definite order ; this is
a fact of some significance in the morphology of the Gordiidaj, especially
when we consider that the ovaries are arranged symmetrically in the
body-cavity.
The author at one time believed that he could recognize the
peripheral nervous system in the so-called neural lamella, but with more
satisfactory material he has been able to see that in some transverse
sections there is no laiuella.
It must, therefore, be concluded that tho
peripheral nervous system is not represented by a continuous median
lamella, but by separate nerve-stalks closely succeeding one another.
Separate ganglionic cells send off their processes towards the hypodermis
inclosed in a homogeneous sheath-like membrane, which appears to be a
continuation of the capsular investment of the ganglionic cells.
The author has altered his view as to the nature of the so-called
dotted substance, which he regarded as fibrillar or fibrous substance, as
he has now convinced himself that there is a real network. He proposes
to speak of the substance as "neural reticulum," or simply "nervenetwork." He believes that the neural reticula of Mollusca, Arthropods, and Worms are completely homologous structures. To understand
this substance properly, it. must be examined during the course of its
development ; the author has done this in Oligochasta, with the following
results
In each half of the ventral cord, four upper cell-rows of the
primitive ganglionic rudiments take part in forming the nervous tissue.
As the cells increase in size their membranes become absorbed, and in
each half of the ganglion we get a syncytium with four nuclei. The
latter lose their membranes and swell uj) considerably, so that the
regularly disposed nuclei touch. The swelling of the nuclear substance
continues, the nucleoli become absorbed, and the nuclear reticulum

A

;

:

—

becomes very

distinct.

The cytoplasm which surrounds them forms

at

;
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a broad hyaline area, in which the filaments of the network are only
As the nuclear network grows, the surrounding protoplasm

indistinct.

becomes more and more indistinct, while the fibres of the successive
Finally, the two upper rows of nuclei
nuclei fuse with one another.
unite, and we get the neural reticulum.
This, in sections of each half
of the ganglion, has the form of three plesiform areas, two inferior and
one superior the lower are separated from the upper by the cytoplasm,
in which the processes of the ganglia form the transverse commissures.
The youngest ovaries of Gordiidfe are characterized by the absence
of lateral lobes and ovarian cavities; in the older ovaries each lobe
consists of similar cells, and has a racemose form ; their cavities communicate directly with the lumen of the receptaculum ovorum, the walls
of the latter being continuations of the epithelium of the ovary.
The
development of ova does not occur in all the lobes, but in a few only
it is very simple, some epithelial cells of the ovarian lobes growing considerably, their protoplasm being converted into yolk-granules, and the
nuclei increasing a little in size but the change appears to be effected
very rapidly. It is very probable that several epithelial cells are
simultaneously converted into ova, the consequence of which is that the
eggs take on a shield-shaped or polyhedral form. The mature ova pass
directly from the ovarian tubules into the receptaculum ovorum this
last is provisionally regarded as a modified excretory organ, but this
supposition must be tested by embryological investigations. In wellpreserved material it is possible to see that the receptaculum has proper
walls.
The atrium, the oviduct, and the seminal pouch have probably
all arisen from an evagination of the hind-gut.
The cloaca of O.
tolosanus is much more evident than that of G. Presslii.
In appendices the author deals with some recent statements of
M. Villot, and with Herr Nansen ^ account of the nervous system of
Myzostoma.
;

;

;

Anguillulidse of the Onion.*— M. J. Chatin, who has given an
account of the disease caused by Tylenchus putrefaciens in the edible
onion (^Allium Cepa), has continued his observations on the nematode
parasites of this vegetable. He has been able to recognize three species,
Pelodera strongyloides, Leptodera terricola, and T. putre-faciens.
The
last of these aj^pears to be the cause of the disorganization and destruction of the bulb, and the premature destruction of the appended organs.
The first two are only met with in the superficial parts of the plant, or
only follow T. putrefaciens into the deeper parts ; they are simple
" saprophytes."

—

Tylenchus devastatrix-t In a third communication on the natural
history of Tylenclms devastatrix, Herr Eitzema Bos discusses the diseases
which this Nematode causes on plants. He discusses first the disease of
rye, marked especially by the abnormal swelling of the stem base.
The
relevant literature, the nomenclature, and the symptoms are noted, and
the disease is illustrated in two cuts.
He emphasizes the fact that it is
by the soil that the worms are perpetuated, and notes how the activity
of the 'parasites themselves, the action of wind and water, and even
human agencies effect propagation. In the second place he discusses
*

Comptes Eendus,

t Biol. Centralbl.,

cvi.

viii.

(1888) pp. 1431-3.
(1888) pp. 129-38.
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the tulip-root discfisc of oats, in which he fouufl in specimens supplied
by Miss Unuerocl the constant presence of I'ljlenchtis devasiatrix.
In his final report * the author treats of other diseases of onion,
hyacinth, clover, fuller's teasel (Dipsaciis) &c., and gives in all nine
The details have rather an agricultural than
fii'ures of affected plants.
a general biological interest, though the latter is by no means overlooked.
y.

Platyhelminthes.

—

Dr. P. Hallez has
of Fresh-water Dendroccela.f
observed that in Plcmaria pohjcliroa the cocoon is formed in the uterus
and not in the genital cloaca, as is the case in Dendrocoelum lacteum ;
he believes that the bursa copulatrix will be shown to be a propelling
organ, the function of which is to introduce the ova and fertilizing elements into the uterus. An account is given of the yolk-cells, their
structure, and the formation from them of a syncytial mass which
surrounds the eggs. The period of maturation of the egg is characterized by the formation of a certain number of clear vesicles (three in the
case of D. ladeum) which arise at one of the poles of the egg, in the
neighbourhood of the nucleus. These bodies are, finally, eliminated
they are certainly homologues of the formations to which Sabatier has
the author suggests that they have no more
especially called attention
significance than the liquid which is exi^elled by the contractile vesiNo polar globule is formed. The fecundated
cles of the Protozoa.
egg is surrounded by a score of radial vitelline cells, which are nearly
The blastoconical in form, and are attached to the egg by their base.
meres of the 2-stage are equal, as are also those of the 4-stage. After
the 8-stage the surrounding syncytium begins to be formed. About tho
stage in which there are 20 cells a new series of vitelline cells becomes
disposed radially around the embryo, and this likewise becomes syncytial.
From this mode of distribution of the nutrient elements M.
Hallez applies the term ectolecithal to the eggs of fresh-water Dendro-

Embryogeny

;

coela.

The first organ to be diffierentiated is the primitive ectoderm this
formed by the most external embryonic cells, which approach the
periphery of the syncytium, and there become flattened. During the
whole course of development fresh embryonic cells are continually
becoming flattened on the sui-face of the embryo, and being converted
;

is

into ectodermic cells

;

in this

way

the ectodermal

membrane

of the

embryo insensibly passes

When

into the epidermic investment of the adult.
the primitive ectoderm has been formed, three groups of blasto-

meres may be distinguished in the embryo those of the rudiment of
the pharynx consist of about twenty cells ; immediately behind these
there are four primitive endodermic cells and, lastly, there are about
fifty migratory cells.
Till the provisional pharynx begins to function,
the archenteron is merely lined by the four initial cells of the endoderm
;

;

;

but when the vitelline cells pass into the intestinal cavity, the endoderm
increases considerably in size, and some of the migratory cells become
connected with the four primitive endodermic. The blastomeres, when
undergoing histological differentiation, incorporate a certain quantity of
the nutrient syncytium which surrounds them. After the embryonic
* Biol. Ceiitialbl., viii. (1SS8)
pp. 1G4-78.
t Arch. Zool. Expc'r. et Gen., v. (18«8) pp. xxxix.-xliii.
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to function, tlie migratory cells which are scattered in
to divide and increase considerably in

mass continue

number.

The straight or rhabdocoelic intestine becomes dendrocoelic by the
development of septa, which arise from the periphery and make
their way towards the interior in a manner which recalls the septa of
Anthozoa. The permanent endoderm is formed of the migratory cells
which lie on the internal surface of the walls of the body, and not, as
Metschnikoff thinks, of yolk-cells swallowed by the embryo.
The
rhabdites, the brain, and the organs of sense are developed at the expense
of the cells of the connective reticulum.
M. Hallez recognizes, in fresh-water Planarians, only two layers the
The migratory cells which give rise to various
ecto- and endoderm.
organs are regarded as homologous with the " pseudomesoderm " of

—

Coelenterata, the nutrient syncytial mass corresponding to
their
gelatinous mass.
With regard to the affinities of the Turbellaria,
the author admits that the solid mesoderm of the Pseudocoelia
of the Hertwigs is homologous with the mesoderm of the Enterocoelia ; that the pseudomesoderm
of Ccslenterates and the cutiscells of Echinoderms are homologous ectodermic differentiations, and
that the gastric diverticula of the Ctenophora are homologous with those
of Echinoderms.
Starting with these bases he divides multicellular
animals into four groups
(1) Mesozoa, characterized by ectoderm and
endoderm only ; (2) Porifera or Coelenterata, characterized by ectoderm,
:

—

pseudomesoderm, and endoderm; (3) Ctenophora and Echinodermata,
with the three germinal layers and pseudomesoderm and (4) the rest of
the Metazoa, with three layers but no pseudomesoderm.
Having shown
that most of the Polyclades have a true mesoderm, while the Triclades
and Stylochus have not, he concludes that the Dendroooela which possess
a primitive mesoderm, ought to be associated with the fourth group,
while the Dendrocoela which have only a pseudomesoderm, ought to be
associated with the second, and more particularly with the true Coelen;

terata.

From this point of view the connective reticulum of the Polyclades
seen not to correspond morphologically to that of the Triclades ; this
is supported by a number of anatomical and embryological facts.
M.
Hallez is not convinced by the arguments which have been adduced in
favour of the descent of the Dendrocoela from the Ctenophora, but thinks
that the ancestors of the former must rather be sought for among the
is

Anthozoa.
The Ehabdocoela, as much as the Dendrocoela, may be divided into
two groups, according as they do or do not possess a pseudomesoderm.
The Microstomea will probably be found to be allied to Hydra or
Protohydra.

—

Prof. W. Salensky discusses the homology of the
Nemerteans in connection with an observation made by
the brothers Sarasin on peculiar " cerebral tubes " in the embryos of
Helix waltonii. These tubes arise on each side of the cerebral mass as
two invaginations of the sensory plates, and were compared by the discoverers with the smelling organs of some Annelids (e. g. Lopadorliyn-

Lateral Organs.*

lateral organs of

chus).

With

this

Salensky entirely agrees.

He

goes further, however,

* Biol. Centralbl., viii. (1888) pp. 79-80.
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above mentioned as homologous with the
Nemcrteans. The similarity in development is undoubtedly very striking, and according to Salensky warrants us in
associating the three eventually very ditlbrent organs in a morphological

and

regftrds both tlic structures

latiral organs of

Series.

—

Herr G. Fritsch has reinvestigated the anatomy of
Bilharzia.*
H'dhnrzhi lisematuhia Cobbold. In the introductory chapters the occurrence
and distribution of this important jiarasite, its jirobably almost unexceptional origin from impure water, its various names, and the curious
copnlatory conditions arc discussed.
The author then gives a detailed account of the structure of tho
female, of which we have hitherto been to a great extent in ignorance.
The skin is not smooth, but covered with minute, scattered, readily
broken spines. They are directed forwards, and perhaps hinder tho
animal from slipping out of tho canalis gynaecophorus.
Tho mouth,
pliarynx, and divided limbs of the alimentary canal are then noticed.
Tlie vagina leads to tlie expanded uterus, and a narrowed portion of tho
latter ought to be called the oviduct.
He identifies as the shell-gland
what Bilharz called the " capsule," and treats of tho unpaired ovary, tho
largo vitelline organs, the hitherto imdescribed excretory apparatus,
and the distinct caudal excretory pore. The next chai)ter describes tho
position of the above organs in cross sections.
The author then discusses the histological details
the clear refrcctive cuticle without
distinct subcuticular layer, the incons2)icuousness of distinct skin-glands,
the sparse longitudinal muscular fibres, and the absence of any closed
circular sheath, the connective tissue of the parenchyma, and the like.
The histology of the reproductive organs is described in detail. No
Laurer-Stieda canal was to be found. As was to be expected, very little
of the nervous system could be made out.
The structure of the male is very simple. The formation of tho
gynnscophoric canal, tho suckers stronger than those of the female, tho
slight development of the alimentary canal, the union of the two limbs
as in the female behind the generative gland, the position of the testis
very near the ventral sucker, the opening of the vas deferens in tho
depth of the first part of the canalis gynsecopliorus, the absence of any
copulating organs, are described at length.
Finally, the histology is
briefly reviewed.
The strong cuticle with its fine spines, the longitudinal muscles, the practical absence of glands, the muscular pharynx,
tho muscular seminal vesicle without distinct epithelium, but with
peculiar cuticular insheathing, the central nervous system more distinct
than in the female, are shortly described.
:

5.

—

Incertae Sedis.

—

Balanoglossus Mereschkovskii.t Herr W. Schimkcwitsch gives an
account of this northern species of Balanoglossus. The body may be
divided into three parts cephalic lobes, a single body-segment, and a
hinder unsegraented portion it may be compared with a larval Ascidian,
save that the latter has no cephalic lobes.
The unpaired head-ccelom
opens to the exterior by means of a left excretory canal only the latter
exhibits the same relation to the peritoneum of the ccelom as do tho
:

;

;

*

Arch.

f.

Mikr. Anat., xxxi. (188S) pp. 192-223 2

t Zool. Auzcijj., xi. (1888) pp. 280-3.

pis.),
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ectodermal parts of tlie segmental organs to their mesodermal rudiment.
As, however, there are two canals in B. Kuppferi, we may homologize
their duct with the cephalic segmental organs (but not with headkidneys).
The folds of the inner peritoneal layer have not, as Bateson thought,
anything to do with the so-called proboscis gland, but rather have the
same kind of relation to the vascular system as have the pericardial
glands of Annelids ; their function is that of excretory organs. The
proboscis gland of Bateson (heart of Spengel), has a proper muscular
wall, while its epithelium is like that of the endothelium of some parts
of the peritoneum of the proboscis. If S^jengel is correct in regarding
this organ as derived from the pulsating vesicle of Tornaria, it may be
compared with the similar vesicle of Molluscan larvae. These last (e. g.
in Limax) do not communicate with the vascular system, but with the
cavity inclosed between the two mesodermal layers, which Salensky, in
Vermetus, homologized with the coelomic cavity.
The organ which
Bateson regarded as the notochord cannot be compared witli the true
chord it probably represents the preoral part of the enteron, and is
well developed in correlation with the great development of the preoral
The lacuna in the proboscis appears to have no proper walls, and
lobe.
must not be homologized with the heart.
The vascular system of this species appears to be very simple, the
dorsal and ventral trunks alone being developed.
The layer of nervefibres is under the whole of the integument
its dorsal and ventral
thickenings have a simpler relation to the body epithelium than is the
case in B. minutus.
The dorsal central nervous system has no central
cavity, no neuropores, and no dorsal cords.
The skeleton, as Spengel rightly supposed, is merely a local thickening of the membrana propria, and has none of the morphological
elements described by Marion in B. Talahoti. The branchial part of
the enteric canal forms a few loops, and the gills have the same structure
as in B. KoioalevsJcii.
The branchial region divides into two parts an
upper with the epibranchial ridge, and a lower which has the form of a
small groove, the base of which is beset with papillaB. This groove is
similar to the diverticulum of the segmented portion, and the two may
be regarded as the homologue of the endostyle, the hypobranchial
groove, and the thyroid gland of the Cyclostomata. The lateral evaginations of the segment-region probably form rudimentary gill-sacs, and
may be comjDared with the peribranchial spaces of Tunicates, and the
lateral diverticula of the anterior part of the intestine of larvae of
AmpMoxus.
Behind these is a looj)ed portion
in the second and
fourth of these loops there is communication with the exterior by means
of pores
of the last there are no less than six in Ihe fourth loop.
They
are probably to be regarded as rudimentary gill-clefts, without valves or
;

;

—

;

;

skeleton.

The funnel-shaped organs in the segment have no internal folds,
and may apparently be compared with the ectodermal parts of the
segmental organs of the first body- segment. Bateson's view that the
reproductive organs have some relation to the epidermis is not accepted
these organs consist of a series of peritoneal outgrowths on either side
of the body.
Each ovary is attached to a hollow stalk, which represents
the neck of the outgrowth, and, like it, consists of modified peritoneal
cells.
The eggs develope in the walls of the sac, in the midst of meso;

500
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dermal cells. The testes are formed of hollow saccules, whicli consist
of an external connective tissue, and an internal epithelium as their
internal surfuce lias no peritoneal investment, tlie genital cells project
directly into the cavity of the sac.
B. 3[crcschJioL-sJiil may bo regarded as a trochophorc provided with a
It is modified
single, first, body-segment, and the cephalic ganglion.
by the i)ossessiun of certain characters (dorsal nerve-tube, gill-clefts,
cSjc), which bring it close to the Chordata.
;

—

Dr. L. von Greeflf has publislied a supChalleng"er Myzostomida.*
plementary report based on the INIyzostomida found by Dr. P. 11. Carpenter during the investigations of the Crinoids collected during the
voyage of H.JVl.S. Challenger ; seven new forms are described.
'

'

'

'

Echinodermata.

—

Herr A.
Development of Egg of Echinocardium cordatum.f
Fleisclimann has examined the early stages in the development of this
The fertilized ovum is a homogeneous finelyirregular Ecliinoid.
granular sphere of protoplasm inclosed in a vitelline membrane and a

The first cleavage-plane is seen
thick gelatinous envelope.
about an hour and a half after fertilization, and segmentation is nearer
one pole than the other. The first plane appears first at the animal
pole, and later, extends to the vegetative, so that division is first comIn consequence of the mode of appearance
pleted at the animal pole.
of the second plane there is, for a short time, a three-celled phase of
cleavage.
The cleavage-cavity next begins to appear, and has at first
a somewhat tubular form, but, owing to the closer approximation of the
cells of the uj^per (animal) pole, the cavity takes the form of a trunrather

cated cone.
From the very beginning of cleavage the egg loses more and more its
distinctly spherical form, and the four cleavage " spheres " are drawn
out.
The details of cleavage are given, but the result attained is that
differences in cleavage have no anatomical or phylogenctic significance.

—

Renal Organ of Echinoids.:|: Herren P. and F. Sarasin offer a
suggestion as to the function of the brownish organ which accompanies
the stone-canal of Echiuoids, and has had such different uses assigned to
it.
In Asthenosoma the organ is for its whole length traversed by a
large cavity from this there are given off a number of large glandular
lobes with narrow liunina.
The glandular tubes opening into the chief
cavity contain large clear vesicular cells, which, in a striking manner,
call to mind the renal cells of Molluscs.
The tubes are imbedded in a
stroma of connective tissue, in the smaller or larger meshes of which
the nutrient hoamolymph circulates.
Fine canals lined by regular
epithelium are given off' from the large glandular lobules, and then make
their way towards the periphery, and after a more or less coiled course,
pass into larger spaces, which open on the surface of the organ by small
orifices into the coelom
these during life are well ciliated.
The authors
believe that these infundibular openings of the renal canals correspond
to the ciliated infundibula of certain Holothurians, and they believe
that they are right in calling them nephrostomata.
The well-known
;

;

Reports of H.M.S. Challenger,' Myzostomida (ii.), Ix. (1887) 16 pp.,
t Zeitschr. f. Wiss. Zool., xlvi. (1888) pp. 131-42 (1 pi.).
Zool.
Aiizcig., xi. (1888) pp. 217-8.
%
'
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corpuscles of the coelom may be sometimes found in considerable numbers
in the infundibular ducts.
It is clear that if the Sarasins' view of the function of this organ be
correct, the organ must .have an efferent duct or ureter
this is to be
found in the structure, as to the existence of which authors have differed
The causes of the difficulty in detecting it are that it arises
so much.
from the side of the organ, and that it becomes lost in the remarkable
spongy structures filled with coelomic corpuscles, about which so much
has been recently written.
The renal cavity, which is of some size in the lower and middle
parts of the organ, is much constricted superiorly.
The stone-canal and
ureter unite into a common collecting vesicle, which, by means of a
narrow canal, passes into the collecting cavity of the canuliculi of the
madreporite.
The renal cavity ends blindly near the circumoesophageal
vascular ring, and the blood-carrying meshes of the connective tissue of
the kidney communicate with the lacunae of the blood-vascular ring.
The excretory matters of the blood are alone removed from the body by
the ureter.
The authors regard the whole kidney as an appendage of
the water-vascular system, the excretory nature of which has lately been
:

insisted

on by Hartog.

Remarkable Ophiurid from Brazil.*

—

Prof. F. Jeffrey Bell gives an
account of an Ophiurid from Itamaraca, the arms of which are about
Owing to the fact that all three
forty times the diameter of the disc.
specimens have lost the covering of their disc, it is impossible to say
definitely to what genera these interesting forms belong, but on the
supposition that the amount is small, or that the disc is nearly " naked,"
the species, which is called sesquij^edaUs, is placed in Liitken's genus
OphionepJithys.
It is possible that the loss of the upper surface of the
disc is associated with the evacuation of the genital products. Naturalists
who may have the advantage of seeing this very long-armed form alive,
should carefully observe the phenomena of the restoration of the disc.

—

New and Old Holotliurians.t Prof. H. Ludwig has had the opportunity of examining the sixteen Holothurians collected in Ceylon by the
Drs. Sarasin, and he takes the opportunity of suggesting that some
recently described species are synonymous with forms already known.
Three species from Angra Pequena are also noticed. Eighteen species
collected by Dr. Sander, of the German ship ' Prinz Adalbert,' are also
enumerated ; among them there is a new species of Pseuclocucumis
(P. Theeli) ; the study of this has resulted in a fresh diagnosis of some
allied genera; with Pseudocucumis Prof. Ludwig would place AmpMcyclus, as he does not attach as much importance to the presence of an
inner circlet of smaller tentacles as do Bell and Lamport ; he refuses
consequently to accept Lamport's division of the Polychirotse of Bell
into the sub-groups of Monocyclia and Amphicyclia.
Coelenterata.

New Mode

—

Mr. J. W. Fewkes gives an
of Life among Medusae. |
account of an extraordinary case of parasitism among Medusae. Near
the anal fin of Seriola zonata curious appendages, which reminded him
*

Ann. and Mag. Nat. Hist., i. (1888) pp. 368-70.
Akad. Wiss. Berlin, 1887, pp. 1217-44
Ann. and Mag. Nat. Hist., i. (1888) pp. 362-8.

t SB. K. Preuss.
X

(1 pi.).
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By the aid of a lens tlio
of au nttacbcJ fuugus growth, were observed.
attached body was seen to be a Ilydroid, for which the name oi nijdrichthja
mirus has been ])roposod, The hydroid forms consist of sexual and asexual
individuals, the latter of which are simple flask-shajied bodies without
they may be called filiform bodies,
tentacles and with terminal mouths
and the sexual persons gonosomes. Neither have a circle of tentacles
around the mouth-opening. The medusa-stage (gonophore) has a Sarsia;

like bell and manubrium, four radial tubes, and four tentacles without
ajipendages.
The loss of tentacles by the hydroid may be ascribed to the parasitic
The relation of the medusoid to the Sarsia-liko group implies
habit.
The polymorphism of the
degeneration and not phylogeuetic simi)licity.
hydroid stages is also an important character. Ilydrichthi/s appears to

known ally of Vehlla. Mr. Fewkes thinks that we may
learn from the present case that the true affinities of most Hydroids
cannot be definitely made out until both Ilydroid and Medusa are
be the nearest

studied together.

Medusae from

New

England.*

—Mr.

J.

W. Fewkes

gives an ac-

count of the MedusPD observed on the coast of Maine and at Grand
The only Physophore captured was Nanomia cam, of which
IMauan.
the author was able to make some observations on its
little is known
development, and to see that the primitive larva jireserves the Medusaform it " may be supposed to approach more closely the ancestral form
of the Siphonophora among other Hydromcduspe than any other medusi;

;

form larva." The close homology between a medusiform gonophore
and a simple hydroid is such that the author thinks we are justified in
regarding the young of Nanomia with a float and no primitive hydrophyllium as analogous with the primitive larva of Agahna. Mr. Fewkes
believes that the ancestral form of all Hydromedusaj, as well as of all
the Siphonophora, will be found to be similar to the primitive larva of
Agahna in its youngest stages. It had the form of a ciliated placenta,
The
with an enlargement at one end and a mouth at the opposite.
enlargement at one end was formed of three layers, wall bell-shaped or
gelatinous, and it is this which forms the bell of the Medusae, the float
In the fixed
of Nanomia, and the primitive hydrophyllium of Ayalma.
hydroid it becomes a base of attachment, in Illuzojjhijsa or Nanomia a
float, and in Agahna a covering scale.
Uijdricldlvjs minis is a new genus and species, for which see supra.
The remarkable genus CalUnema was rediscovered by Mr. Fewkes, who
he does not agree with
gives some notes on the anatomy of C. ornataum\
Prof. Haeckel in thinking that it belongs to the genus Phacellojjhora.
;

—

New Physophore.f Mr. J. W. Fewkes describes a new genus of
Physophorids Pheophjsa which has interesting morphological affinities with already known genera.
The large float is partially covered by
a hood-shaped body which is (or appears to be) bound by muscular bands
to a globular enlargement of the polyp-stem. There are no nectocalyces
nor hydrophyllia. The form of the stem (axis) which ordinarily bears
polypites, is reduced to a globular shell, and tlie nectostem, or part which
ordinarily carries nectocalyces, is modified into the hood.
P. agassizii
is

the

name

—

of the species.

t

Bull. Mus. Comp. Zool. Camb., xiii. (1SS8) pp. 209-40 (6
Aim. and Mag. Nat. Hist., i. (1888) pp. 317-22 (1 pi.).

pis.).
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A

new family, which may be called PlceophysidEe, must be formed for
the reception of this remarkable form ; its affinities are difficult to make
out, but it has close resemblance to the Angelidse, from which it differs
in the characters of the hood.
This hood appears to be homologous
with the nectostem of other Physophores, which assumes a variety of
shapes in certain genera ; the forms most nearly approaching it are to
be seen in Pleurophjsa and Haliphyta. In the Ehizophysidse the nectostem is ordinarily reduced to nothing or is wanting.

—

New Pennatula from the Bahamas.* Dr. G-. H. Fowler describes
Pennatula bellissima sp. n. from the Bahamas. The siphonozooids, which
are mainly placed on the ventral surface of the rachis, are specially
massed at the bases of the leaves. They are not separable into two types
by size or other characters, and are distinguishable from the immature
autozooids at the point where the two meet ; they have a strong siphonoglyphe at the abaxial end of the stomodoeum. The immature autozooids
are not provided with tentacles, though they have stomodcBa and the
usual eight mesenteries they have a true sii)honogiyphe, though that
groove is wanting from the mature polyps. As the organ appears to be
useless in young buds, it would seem that we have here to do with a
case in which asexual ontogeny is repeating phylogeny.
The spicules are long and fusiform, and apparently triradiate in
section.
The new species appears to be most nearly allied to P. naresii,
but differs from it in the number of rudimentary leaves, the absence of
wartlike protuberances from the concave border of the leaf, the freedom
of the mid-dorsal line of the rachis, &c. the row of immature zooids is
characteristic of both forms.
;

;

Actinise of Coasts of France.!

— Dr. P. Fischer, in

this contribution

French coasts, deals with the forms observed at
Eoscoff and at Banyuls. The work is purely descriptive, and the author
attempts to remove some of the difficulties which all must have felt who
have tried to determine specifically these variable creatures the modifito the Actinology of the

;

cations observed in different regions are duly noted.
Sixty species in all
are now known from the French coast, seventeen of which are common
to the Atlantic and Mediterranean coasts ;
northern latitudes. Nineteen species are
ranean Sea.

many

are known in more
confined to the Mediter-

—

Gonactinia prolifera.l Herren F. Blochmann and C. Hilger give
an anatomical account of this Norwegian Sea- Anemone, the chief interest
of which lies in its power of asexual reproduction by transverse fission.
This appears to be quite a regular phenomenon. The first sign is the
appearance of small, bud-like projections, a little below the middle of
the body ; these are the rudiments of the new tentacles. They soon
exhibit a distinct arrangement in two rows, similar to that of the
circumoral tentacles. An oral disc and an oesophageal tube are formed,
and above the new circlet of tentacles the body-wall becomes marked by
a circular constriction, and grows inwards. Sars once observed three
connected individuals.
Various modes of asexual reproduction have now been observed
among Actinians. The most ordinary is that first observed by Dicque* Proc. Zool. Soc. Lond., 1888, pp. 135-40 (1 pL).
t Arch. Zool. Exper. et Gen., v. (1887 [8]) pp. 381-442.
X Morphol. Jalirb., xiii. (1888) pp. 385-401 (2 pis.).

.

SUMMARY OF CURRENT RESEAROHES RELATING TO

591

marc, in which fragments of various sizes arc given off from the base of
It is doubtful, however,
the botly-wall, and grow up into new animals.
whether this is a normal jirocess. Longitudinal division has also been
division may begin cither with the
observed, though not frequently
Here again it is not certain that the phenooral disc or with the base.
menon is not due to chance external influences. In some cases, at any
rate, the division is not complete as far as the base.
Andres has
observed transverse fission in an Aiptasia, but he did not think that ho
there had to do with a normal occurrence.
In Gonadlnia the fission has
been observed only in young animals without developed generative
organs similar phenomena have been observed in Flahellum and Fitngia,
but here there were certain mori^hological differences which led Semper
to suppose that he had to do with an alternation of generation.
In
Gonnrtinia there are no such differences, and at present we may rather
compare its mode of multiplication with that of Hydra, where all the
forms finally become sexually mature. Si^ecial interest attaches to this
mode of reproduction now that Gbtte has suggested that the young
Sci/phosloma has the essential structure of an Authozoon.
While there
are, no doubt, remarkable resemblances between them, there is one
important difference. In Gonactinia the products of division are ex.ictly
alike, but the Eplujra which is set free is not the same as the sessilo
Scj/phostoma.
Moreover, the products of Gonactinia may both again
multiply by transverse fission, but this is not the case with Ephjra.
Notwithstanding these differences we may regard this regular division
in Actinia) as a further suj^port to the views of Gotte as to the connection
between the Anthozoa and the Acalephfe.
One case of reproduction by budding was observed in Gonactinia.
;

;

Nature of Polyparium.*
and phylogeny

— Herr W. Haacke discusses the " tectology

" of Korotneff's

Authozoan genus Polyparium.

The

dis-

coverer regarded it as a colony or corm Ehlers (on theoretical grounds)
as the portion of a person
Haacke differs (on theoretical grounds) from
both, and would derive the curious form from an ordinary bilateral
Anthozoon. He starts from a form like a young Halcampa ; the conical
aboral end is replaced by a broad cylindrical basal disc, and the simple
tentacle wreath is supposed to be multijjle ; the organism is pulled out
in breadth, the oesophagus and mouth arc suii]ioscd to disappear, the
tentacles become short, and acquire wide terminal apertures ; and lastly
the basal disc is supposed to develop a number of suckers
the result
would exhibit the external features of Polyjxirium. The author goes on
to justify such an interpretation and derivation of Korotneff's genus, but
bis theoretical arguments are difficult to summarize.
It is probably
better to await the possible reinvestigation of the animal itself.
;

;

—

Porifera.

Comparative Anatomy of Sponges.t— In the first of his studies on
Anatomy of Sponges, Mr. A. Dendy describes Bidleia
g. n., and QiiasiUi7ia Norman, allied Monaxonid genera.
In the former
the inhalent and exhaleut channels are canalicular, and the flagellated
chambers are provided with special inhalent and exhalcnt canaliculi,
while in Quasillina the inhalent and exhalcnt channels are for the most
the Comparative

* Biol. Centralbl.,

vii. (1S88) pp. G8o-9.
t Quart. Joura. Micr, Sci., xxviii. (1888) pp. 513-29 (1

pi.).
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part lacunar, and the flagellated chambers open directly into them.
TMere is, however, some evidence to show that flagellated chambers
with and others without special canaliculi may coexist in the same sponge.
Both genera are remarkable for the development of the fibrous tissue.
In Bidleia it is largely develoj)ed in the ectosome proper, and in the
wall of the oscular tube, where it is arranged in well-defined layers of
longitudinal and circular fibres. In QuasiUina it is almost entirely
absent from the ectosome proper, but is well developed in the wall of
the oscular tube, where it forms definite annular ridges in which the
close-packed fibres (myocytes) have a distinct, wavy outline. The mode
of occurrence of the fibrous tissue indicates that its function is a contractile one, or in other words, that the fibres are muscular fibres
the
annular bands of fibres around the oscular tube of QuasiUina are probably
to be regarded as sphincter muscles.
With regard to the origin of spicules Mr. Dendy now takes Prof.
Schulze's view that the polyactinal type of spicule is the primitive form
from which the monactinal type has been derived by abortion of the
The swollen base or head of a typical Suberitid spicule, together
rays.
with the corresponding enlargement of the axial thread, indicates the
position where other rays were at one time united with that one which
now alone remains. In the typical Suberitidee and in Bidleia all rays
but one have disappeared, but their former presence is still indicated by
the head of the tylostylote spicules. In QuasiUina the spicules are still
more modified, and the head has, in most cases, disappeared.
It is probable that the lacunar type of canal system, as it occurs in
the Monaxonida, with chambers opening directly into wide lacunse, is less
primitive than the canalicular type.
;

—

Chromatology of Sponges.* Dr. C. A. MacMunn, out of the twelve
species of British sponges examined, found ten to contain chlorophyll ;
Krukenberg and other observers have figured the dominant chlorophyll
band in eight others.
Probably Krukenberg f used solutions which
were too dilute to show the remaining bands, or examined only thin
layers of the solutions.
Lipochromes occur in nearly all sponges, and
a histohjematin in seven of the sponges examined.
pigment resembling
a floridine (a class of red pigments described by Krukenberg) occurs in
HalicJiondria rosea, in addition to chlorophyll, a histohsematin, and a
lipochrome.
uranidine (a class of yellow pigments also described by
Krukenberg), occurs in Grantia coriacea, in addition to chlorophyll and
a lipochrome.
This uranidine, like Krukenberg's aplysinofulvin (one
of the five pigments of Aphjsina), and others of the same class was
changed by boiling to dark green.
With regard to the chlorophyll present in so many sponges, it was
found to resemble plant chlorophyll very closely.
The lipochrome
constituent or constituents, however, reacted differently from the lipochrome constituents of plant chlorophyll, as it remained unchanged by
the action of iodine in iodide of potassium, and the fractional method did
"
not separate the chlorophyll constituents (Hansen's " chlorophyll-green

A

A

and " chlorophyll-yellow ") so completely as in the case of plant
chlorophyll.
In these two points it resembles enterochlorophyll, and
proves that the chlorophyll

is

of purely animal origin.

Microscopic

* Jottrn. of Physiol., ix. (1888) pp. 1-25.
Cf. Journ. Chem. Soc. Lond., 1888,
' Grrundziige
Abstr., p£. 619-20.
einer vergleich. Physiol, der Farbstoife,' 1884.
f
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sotirch for unicellular algfc,

moreover, yielded negative results.

The

fact that in sponges lipochromes so often accompany cbloropliyll, and
sometimes replace it, would go to show that the step from a lii)ochrome
to a chlorophyll is not a great one ; and it is highly probable that these
pi foments are concerned in the formation of fatty matters, perhaps from

the waste carbonic anhydride given off during the katiibolic changes in
the tissues, and from the water in which they arc bathed carbohydrates
I'his would coincide with the views of
are perhaps similarly formed.
Schunck, who regards chlorophyll as a respiratory pigment, but probably
In sponges, the histoha^a carbonic acid-carrier, not an oxygen-carrier.
matin, when in-cscnt, has probably the function of an oxygen-carrier.
chart of spectra, with measurements, accompanies the paper.
;

A

—

Gemmules of Silicispongige.* M. E. Topsent describes the occurrence of gemmules in Chalina ociilafa, C. gmcilenta, Cliona vastijico,
Suheritcs ficus. They consist of large cellular elements with aggregations
of bright granules, and of an envcloi^e of keratode, but they exhibit no
foramen nor special spicules. Those of the first-named species occur on
the lower part of the firm stalk, and arc somewhat complex. Bowerbank
seems to have described a Chalina with gemmules as a new species,
In Chalina gracilenta they occur close upon the
Diploflcmia vesicula.
substratum in Cliona, close beside the perforated substance in Suherites
clomuncula and S. Jicns they have a similar position near the shell or
substratum on which the sponge is seated. Carter saw them, and reExcept in Cliona vastijica the gemmules
garded them as arrested ova.
become mature in spring in this species they occur all the year round,
and contemporaneously with the sexual reproduction.
;

;

;

—

Herr Noll describes the silicoblasts of some siliceous
In Dcsmacidon hosci N. he found on the strands of skeletal
si)icules traces of very large spindle-shaped cells,' which seemed to be
either spongioblasts or silicoblasts. Similar cells were seen in Sponjilla
They inclosed in some cases minute incijiicnt spicules. A
fragilis.
cell seems to become elongated, its content becomes thin and clear, the
central filament appears as a darker streak quite inclosed by the cell.
A\ ith the growth of the spicule the protoj^lasm disajipears, leaving in
In some cases the cells which form
some cases a very thin envelope.
Silicoblasts.t

sponges.

the spicules contain tsvo nuclei.

—

Survival of Spongillse after Development of Swarm-larvse.i Ilerr
the common belief that reproduction causes
After various failures in the attempt to keep
the death of Spongilla.
alive for a long time examples of Eplujdatia fluviatilis, he found it easy
A deof accomplishment with young Si:)ongilla! reared from larvae.
cidedly female Spongilla was kept alive for nearly four months after the
In opposition to the statements of Lieberkiihn
issue of the last larva.
and Mctschnikoff, it was found that dermis, excurrcnt tubes, and
flagellate chambers and canals do not completely disappear in the
The author agrees with Gutte
perennial sponges of the Tegelsee.
that in E. fluiiatilis there can be no question of a decided seasonal
difierence, or of a true alternation of generation, such as, according to

M. Weltner has examined

Marshall, occurs in Spongilla
*

Comptes Rendu3,

cv.

lacustris.

(1888) pp. 1208-1300.

t liiol. Ceiilralbl., vii. (18S&) pp. 767-8 (GO Versamnil. Dcutsdi. Natuif. \\'iesbadcn, 1887).
J Ann. and Mag. Nat. Hist., i. (1888) pp. 840-3.
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Dendy

report *

In the

Challenger.'

in-

Gladorliiza tridentata
troduction a full account is given of the spicules.
(from a depth of 1600 fathoms) has imbedded in its soft tissues a large
number of small yellow globular bodies ; each of these consists of a
central, more deeply staining and granular portion which is surrounded
by and imbedded in a matrix of faintly staining, perfectly hyaline,
ground substance. Other peculiar cup-shaped bodies occur towards the
periphery of the sponge, and the authors suggest that the whole structure
may be phosphorescent, and serve to attract the minute organisms on
which the sponge feeds. The order Monaxonida is divided into the two
suborders Halichondrina and Clavulina ; the former consists of the
Homorhaphid^, Heterorhaphidse, Desmacidonidse, and Axinellidte ; tha
latter of the Suberitid^ and Spirastrellidae.
More than two hundred
species or well-marked varieties are described, twenty-four of which
were found at depths between one and two thousand fathoms ; those from
great depths are, almost without exception, beautifully symmetrical,
while shallow-water forms are characteristically shapeless, or at most
digitate or ramose.
The Hexactinellida f are reported on by Prof.
F. E. Schulze, who gives an atlas of 104 most beautiful plates. Twenty
new genera and sixty-five new species are described ; the greatest depth
at which they were found was 2900 fathoms, from which BatJiydorm
fimhriatus was taken.

Protozoa.

—

Since we last gave a notice of this important
BiitscMi's Protozoa.^
work parts 35-46 (pp. 1089-1376), with plates 51-71, have been
published.
The history of the progress of our knowledge of the
Infusoria is completed, and a bibliography containing 822 titles is
appended. The account of the first sub-class that of the Ciliata is
commenced, its general morphology being first dealt with ; this is
followed by descriptions of the ectoplasm and its differentiations, in
which, inter alia, the interesting question of the striation sometimes
observed is discussed ; the locomotor organs of the ectoplasm and allied
structures are next described, and here, in addition to pseudopodia and
tentacular processes, cirri, membranellae, and undulating membranes are
noticed.
Part 46 breaks off in the midst of an account of the mouth
and gullet considered as differentiations of the ectoplasm.

—

—

Multinucleate Infusoria.§— Prof. A. Gruber describes the various
multinucleate Infusoria which he has observed, and gives a detailed
When the process
account of the division of Solosticha scutellum.
begins the numerous small nuclei unite beside the large nucleus thus
formed a small accessory nucleus for the first time appears the latter
Gruber believes to be due to the fusion of extremely small previously
invisible elements.
The accessory body divides first, then the large
nucleus.
All the divisions of the latter exhibit nuclear figures previously described.
transverse constriction of the body becomes more
and more marked. Each half contains the division products of large and
;

;

A

* Keports of H.M.S. ' Challenger,' Monaxonida, lix. (1887) 273 pp., 51 pis.
t Eeports of H.M.S. 'Challenger,' Hexactinellida, llii. (1887) 513 pp., 104 pis.
'
Protozoa,' by Dr. 0. BLitschli, parts 35-46,
X Bronn's Klassen u. Ordnungen.

Leipzig and Heidelberg, 1887-8.
§ Ber. Nat. Gesell. Freiburg,

1888.

iii.

(1888) pp. 58-69 (2

pis.).
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small uuclci, which then exhibit a long series of further divisions. The
divisions of the accessory elements do not keep pace with those of tho
larger nuclei.
In each half of one individual just before separation
G ruber observed thirty-two division products of the largo nucleus, and
The accessory elements seem
the number is increased after separation.
to divide again and again, till too small to be seen.

FoUiculina ampulla.*

—Prof. K. Mobius

has reinvestigated that in-

teresting Infusorian (Flascheniierchen) FoUiculina ampulla, specimens
The nature of
of which he found on the woodwork of Kiel harbour.
Tlie lobes of the anterior funnels
the individual animals is described.

bear ciliated combs

the
(j)cctinellse) and ciliated lappets (membranellde)
guarded by a crescentic valve the " gullet " is conical, and
leads directly into the digestive plasma. A dorsal anterior anal opening
The nucleus is posterior and necklace-like.
is jircsent.
Mubius describes the peculiar budding process which results in multiplication.
The young form remains until mature connected with the
parent by a strand. The bud has no developed funuel-lobes nor protective
sheath. It difters from a Metozoan germ in being almost as large as the
The duration of the free life of the young form was
individual parent.

mouth

;

is

;

not discovered.
Lastly, the author discusses the " psychical life" of FoUiculina. He
maintains the necessary supj^osition of a low grade of " consciousness,"
and on this subject submits some instructive considerations.

—

Fresh-water Infusoria of the United States.t Dr. A. C. Stokes has
published a preliminary contribution towards a history of the freshwater Infusoria of the United States.
The forms identical with
European species are mostly recorded by name only, while American
genera and species are much more fully characterized. Of a number of
these forms we have already given more extended notice.

New

—

Foraminifera.| Dr. H. Blanc describes an interesting new
species of Gromia (G. hrunneri) from the mud at the bottom of Lake
Geneva. The colour was pale yellow, the form varied with size from
oval or spherical in the larger, to fusiform or bottle-shaped in the smaller
specimens. There is a strong opaque shell, with oval or circular apertui'e,
composed of small vegetable bodies cemented together, sometimes along
with quartz-grains.
Under this there is also a peculiar chitin-like,
internal membrane or shell.
Fine pseudopodia flow from the aperture,
and cover the shell. They lengthen, anastomose, and exhibit currents.
Part of the external protoplasm probably forms the cement of the shell.
The vacuoles are small and not numerous. Whether any were contractile
could not be determined. The nucleus has a peculiarly thick membrane,
a zone of globules surrounding this internally, and granules of chromatin.
"With high power it exhibits a reticular appearance.
The author finally
discusses the peculiar habitat and emphasizes the distinctiveness of this
interesting new Gromia.

Psorospermium Haeckelii.§

— Dr.

A. Wierzejski has examined this

interesting parasite.
lie finds that, in the quiescent condition, it is
inclosed by thin capsules ; the outermost is very finely striated, and is
* Biol. Centralbl., vii. (1888) pp. 721-3.
+ Journ Trenton Nat. Hist. Soc, i. (1888) pp. 71-3-15 (13 pis.).
X Rec. Zool. Sui-ssc, iv. (1888) pp. 497-513 (1 pi.).
§ Zool. Anzeig., xi (1888) j.p. 230-1.
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it does not take up any colouring matter, and is, to
;
appearances, produced by the tissue of the host. The median capsule
appears to be made up of separate strong plates, laid down somewhat
irregularly, and having fine ducts between them
this capsule stains
very intensely with anilin-dyes. The internal capsule is the thinnest,
and like the other two is transparent ; it does not stain with carmine or
anilin.
Treatment with iodide of potassium and sulphuric acid shows
that the median capsule consists of true cellulose, and it may be, therefore,
that the parasite is a plant and not an animal.

distinctly hyaline

all

;

—

Megastoma entericum.* MM. B. Grassi and W. Schewiakoff have
an account of the structure of this protozoic parasite of mammals. The
latter author is alone responsible for the views enunciated as to the
systematic position of the animal.

He

believes

it

to be closely allied to

Hexamitus infiatus Duj., and to Giardia agilis of Kiinstler. They agree
essentially in the arrangement of the flagella, but Megastoma is distinguished by the development of its peristome, which has brought about
some change in the place of insertion of the flagella, and in the form of
the nucleus.
The parasite has been found in a number of Eodents, and in Cats,
Dogs, and Sheep. It lives chiefly in the duodenum and jejunum, and is
found encysted in the colon. By means of its peristomial excavation it
attaches itself to the epithelial cells of the villi, at the cost of which it
lives ; while it is dangerous as preventing normal absorption.
From the
observations of Grassi it appears probable that Megastoma may produce
diarrhoea and anemia in man.
* Zeitschr.

f.

Wiss. Zool., xlvi. (1888) pp. 143-54 (1

pi.).

—•-4-5»«-*«-

2 T 2

SUMMARY OF CUHRENT researches RELATma TO

GOO

BOTANY.
A.

GENERAL,

including the Anatomy and Physiology
of the Phanerogamia.
a.

Anatomy.*

Q) Cell-structTire and Protoplasm.
Division of the Nucleus, Cell-division, and Impregnation.!— Prof.
E. Strasbiugcr has coutiuued his observations ou the changes which take
place during the division of the nucleus in vegetable and animal cells.
He adopts Schwarz's terminology of linine for the sxibstance of the
hyaloplasmic filaments of the nucleus in a state of repose, chroviatine for
The filaments of linine are composed
the substance of the granulations.
of numerous folds, and anastomose so frequently in the nucleus when in
a state of repose, that it presents the appearance of a weft of close
meshes in which the threads cannot possibly be followed throughout
The nuclear cavity does not, however, as the author
their course.
The use of eau do
previously supposed, contain only a single filament.
Javelle shows that the division of the nucleus is not accompanied by the
segmentation of a single filament, but by the dissociation of filaments
ali-eady distinct.

filaments of the spindle are always formed, in the higher plants,
cytoplasm which has penetrated into the nuclear
The changes which take
cavity, as has been shown also by Guignard.
place in the nuclear filaments, as well as the movements which they perform, are of an active nature, and the poles serve only to regulate this
movement. The movements which the filaments execute in the knot-phase
("phase du peloton") are independent of the future poles, showing that
the filaments are endowed with forces of their own, capable of modifying

The

at the expense of the

and of changing their position. While this phenomenon
The two poles of
proceeding, the nuclear membrane is still intact.
the future spindle are formed in the surrounding cytoplasm during the
phase of lax knot. After the formation of the bundle and of the nuclear
plate, the segments double themselves where they have not done so
The secondary segments of each daughter-nucleus approach
previously.
onc-auother, and the surrounding cytoplasm envelopes them with a
membrane ; no other elements take part in the formation of the daughter-

their structure
is

nuclei.

There can be no doubt that, in the higher plants, the cytoplasm
enters into the nuclear cavity for the purpose of forming the spindleThe spindle filaments do not persist in the form of primary confibres.
necting threads between the secondary segments; and it is only at a
later period that they receive an addition of secondary filaments at the
expense of the cytoplasm entering between their interstices. The whole
mass of filaments usually separates later from the daughter-nuclei, and
forms between them a lenticular body surrounded by the cytojilasm.
"When the cells are filled with cell-sap, the cytoplasm finally forms
around the connecting filaments only a tube with more or less thin wall,
* This subdivision contains (1) Cell-sti-ucture and Protoplasm; (2) Other Cellcontents (including Secretions); (3) Structure of Tissues; and (4) Structure of
Organs.
t Morot's Joum. Bot., ii. (1888) pp. 81-91.

—

—
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edges resting on the masses of cytoplasm wMch surround the daughterFor this tube Strasburger proposes the term connecting-tube.
The nucleoli disappear during these changes at an earlier or later
period, and take no important part in the nutrition of the nuclear
The chemical changes which take place in the elements of
filaments.
the cellular plate may possibly be due to the influence of the substance
In cells filled with cytoplasm the cellular plate soon
of the nucleoli.
stretches across the whole width of the equatorial plane, and the transformation of the dermatosomes into membrane progresses rapidly from
the centre towards the periphery. The formation of cell- wall is therefore
entirely dependent on the presence of a nucleus.
Prof. Strasburger finally discusses the question whether the male
and female organs in the act of impregnation have the same number of
nuclear filaments. He believes that this is the case in the higher plants,
and also in the animal kingdom, as shown by observations on nematodes,
and that the participation of an equal number of nuclear filaments in
impregnation is a very general fact in the organic world but it is
certainly not without exception.
In Avion empiricorum, for example,
according to Platner, the number and volume of the nuclear filaments
are less in the spermatic nucleus than in that of the oosphere.
Union of
the nuclei he believes to be essential to the act of impregnation.
its

nuclei.

;

Relation between the Function and Position of the Nucleus.*
Dr. E. Korschelt calls attention to the researches of Haberlandtf on
this subject, and confirms, from corresponding facts in the animal kingdom, his conclusion that the nucleus is to be found in that part of the
cell which has to supply the greatest portion of the food-material for a
growing organ. His examples are taken from the position of the germinal vesicle in the ovum of insects, which (in Forficula and Bytiscus)
is to be found, according to circumstances, nearest to that part of the
ovum in which an absorption of new substances, and very probably also
an assimilation of them, takes place on the part of the ovum. Other
examples to a similar efiect are adduced.

—

Permeability of Protoplasm.^ In continuation of his investigations
on the plasmolysis of Alg8e,§ Dr. J. M. Janse distinguishes between two
forms of the permeability of protoplasm for water intrameahility, or
the capacity of the protoplasm to allow of the passage of certain substances into the vacuoles
from the vacuoles.

;

extrameahility, the capacity to allow of their

The plants experimented on were chiefly
ChsetomorpJia serea and Spirogyra nitida, also the epidermal cells of
Curcuma and Tradescantia.
The use of very dilute solutions of various substances sodium chloride,
potassium nitrate and sulphate, cane-sugar, &c. and then staining
with a solution of diphenylamin in concentrated sulphuric acid, showed
that the protoplasts of all the plants examined were intrameable for
these substances ; and further, that when the protoplast is intrameable
The parietal utricle (Hautschicht) is, on the
it is not also extrameable.
exit

—

—

other hand, both intrameable and extrameable ; this is shown in the
excretion of sugar from nectaries, in the secretion and absorption in the
* Biol, Oentralbl., viii. (1888) pp. 110-8 (8
t See this Journal, 1887, p. 980.
X Versl. Meded. K. Akad. Wetenscb.
§ See this Journal, ante, p. 93.

figs.).

Amsterdam, 1888, pp. 332-436

(1 pi.).
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glands of Droscra, auil especially in the processes which accompany the
afTifrcfation of protoplasm, the transport of water and nutrient substances,
and the absorption of nutriment by young seedlings out of the endosperm.
The i^hunomcua which accompany the movements in the leaves of
Mimosa cannot, in the opinion of the author, be explained by the expulsion
of pure water out of the cells of tho pulvinus, but only by the power of
extramcability of tho protoidasts.
Tho cause of tho intrameability of protoplasts requires further
experiments for its determination.

Albuminous reaction of Cell-wall.*

—Herr

A. Fischer disputes tho

validity of Wiesuer's and Krasscr's demonstrations f of the presence of
albumen in tho cell-wall, on tho ground that a red coloration with

Millon's reagent is by no means so certain a test for albumen as those
In tho leaves of many species of Bromeliacea3, ho
writers suppose.
finds not only the epidermis, hypodcrma, and sieve-tissue, but all tho
vmlignified cell-walls, even those of the chlorophyll-tissue, coloured by
this reagent, the very same unlignified cell-walls being all coloured
deep-blue by chlor-zinc-iodide. The tint with Millon's reagent is not
precisely that produced by undoubted albiiminoids, but is rather pink
than scarlet or flesh-coloured. It is obvious that the red staining takes
place uniformly throughout the whole of the cell-wall, which would not
be tho case if it wero due to strands of protoplasm. Fischer finds,
moreover, that the red-staining with Millon's reagent docs not manifest
itself in very young tissues, as would be the case were it due to protoplasm, and concludes that it may probably be caused by tyrosin, or
some other jH'oduct of the decomposition of albumen.
In reply to this criticism, Herr J. Wiesner remarks | that his object
has not been simply to demonstrate the presence of an albuminoid in
the cell-wall, but to sujiport tho view that, at all events up to a certain
jjeriod, tho cell-wall is a living constituent of the cell itself, deriving
that character from a proportion of protoplasmic substance which enters
into its composition.
In support of this view, he does not depend only
on the reaction with Millon's reagent.
To this Fischer again replies, § repeating his objections to Krasser's
and Wiesner's micro-chemical tests for tho presence of albuminoids.
In a further communication, Herr F. Krasscr comments on Klebs's
arguments on the j^resence of albuminoids in the gelatinous sheath and
cell-wall of the Zygnemaceaj, % which he considers not conclusive,
although the conclusion arrived at is probably correct.
||

—

Pleochromism of coloured Cell-walls.**
According to Herr
H. Ambronn, there are two kinds of ploochroistic cell-walls; those
which are already coloured in nature, and those in which the colour is
brought out artificially. The former arc comparatively rare
they
occur especially in the skin of some seeds, of which the pigment is not
;

in the cavity, but in tho cell-wall.
The testa of Ahms precatorius furnishes a good example.
In the parts which surround the umbo, the
radial walls of the palisade-cells are violet ; in the other parts of tho
• Ber. Dcutsch. Bot. Gesell., v. (1887) pp. 423-30.
t See this Journal, 1887, p. 981.
t Ber. Deutscli. Bot. Gesell., vi. (1888) pp. 33-6.
§ Ibiil., pp. 113-1.
Bot. Ztg., xlvi. (188S) pp. 209-20.
t See this Journal, 186i7, p. I-IO.
•' Ber. Deutsch. Bot. Gesell, vi.
(1888) pp. 73-84 (2 figs.).
II
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If these cell- walls are examined optically by a contrivance
seed red.
described in the paper, it is seen that when the plane of oscillation of
the rays of light is placed parallel to the longer asis of the actual ellipse
of elasticity, the smallest amount of absorption takes place, tlae largest
if it is placed in the direction of the shorter axis.
C2)

Other Cell-Gontents (including- Secretions).

—

Sphserocrystals.* Dr. P. Baccarini has investigated the structure
and properties of the spheerocrystals formed by precipitation by alcohol,
especially in Bignonia venusta and other species of Bignoniace^e, Gamj)anula Cervicaria, Trachelium coeruleum, Specidaria Speculum, Daphne
Laureola, and Anagyris foetida. In Bignonia venusta he finds them in
all parts of the plant, floral as well as vegetative, especially during the
period of flowering.
They are insoluble in alcohol, in water, whether
cold or hot, in ether, in chloroform, in benzol, and in glycerin. Glacial
acetic acid, picric, citric, oxalic, and tartaric acids have no effect on
them. Osmic acid of 1 per cent, turns them brown, but very slowly ;
chromic acid of 5 per cent, causes disintegration in some hours at the
ordinary temperature, more rapidly when hot.
Concentrated sulphuric
dilute hydrochloric acid has no effect
acid destroys them instantly
upon them even when boiling dilute nitric acid has a feeble, when
concentrated a very powerful action.
solution of potash of from
5 to 10 per cent, dissolves them rapidly.
The sphserocrystals from the
other species examined agree with those of Bignonia in their general
properties, but their distribution in the plant is much more limited.
;

;

A

—

Nectar of Rhododendron.! Sig. F. Tassi records the results of
analyses made by Sig. C. Grimaldi of the nectar secreted by the floral
glands of Bhododendron arhoreum. He finds it to consist of 92*1 per
cent, volatile, and 7 9 per cent, dry substance.
The chief ingredient of
the latter appears to be an invert-sugar, with a divergence of 1*5° to
the left.
This is mixed with a nitrogenous substance, and with traces of
calcium and potassium sulphates and chlorides. Inoculated into a frog,
the secretion had strong toxic properties.
•

—

Tannin in the Crassulacese.:]: According to Herr E. Wagner, tannin
especially abundant in plants belonging to this natural order.
It
occurs only in the parenchymatous tissue, and always dissolved in the
cell-sap ; but its distribution in the fundamental tissue varies greatly in
The structures which contain the largest
nearly related species.
quantity are the secondary cortex, the bundle-sheath, and the epidermis
or one or two layers lying immediately beneath it ; it was not found in
the growing point, the first rudiments of the leaves, the cambium, or
is

The cells containing tannin do not usually differ
the starch-sheath.
materially from those which surround them in size ; but there is a
strong contrast between them and those which contain starch, they often
have thicker walls than the other cells of the same tissue. In the
species of Crassulacege examined, it does not transfer itself from one
part of the plant to another, but remains in the cells where it is formed
until the death of the plant.
* Malpighia, ii. (1888) pp. 1-18.
\ Tassi, F., Del liquido secrete dai fieri del Rhododendron arboreum,' 17 pp.,
Siena, 1888. See Bot. Centralbl., xxxiv. (1888) p. 50.
X Wagner, S., 'Ueb. d. Vorkommen u. d. Vertheilung dos Gerbstoffes bei d.
See Naturlbrsclier, xxi. (1888) p. 70.
Crassulaceen,' 4'1 pp., Gottiagen, 1887.
'
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Occurrence of the Elements of Sugar of Milk in Plants.*
Acconliiig to M. A. Miiiitz, tlic mucous siibstanccs of plants^gums,
contain, in the products of their
mucilages, poetic substances, &c.
and these
doubling, galactose identical with that of sugar of milk
mucous substances exist in vegetable food-materials in such quantities
that they are able to supply the galactose which enters into the composition of the sugar of milk secreted by the mammary glands of herbi-

—

;

vorous animals.

—

Development of some Secretions and their Receptacles.! Herr
A. Tschirch calls attention to the diiferent origin, in the general way,
of gum, which is a pathological product and the result of the disorganization of the cell-wall, and resin, which is formed in the cell-cavity
in the bark and wood, diffuses through the cell-walls, and is secreted
into the intercellular passages by a thin- walled tissue, the "secreting
There are, howepithelium," which clothes the schizogenous canals.
ever, instances in which gum or mucilage occurs as a cell-content, as in
Orchis, or is excreted into schizogenous receptacles, as in the Cycadeae ;
and, on the other hand, instances in which the cell-wall takes part in
the formation of ethereal oils and resins, as in the lysigenous oil-passages
of the Aurantiacepe.
The author then describes the method of formation of copaiva-balsam,
which takes place, not in schizogenous, as sometimes described, but in
lysigenous canals. The absorption of the cell-walls, and the formation
of the resin, commence in the parenchyma of the wood, advancing from
In Styrax
there to the medullary rays, the libriform, and the vessels.
Benzoin also, the source of the benzoin of commerce, the resin is not
formed in schizogenous canals, but originates in the medullary rays,
advancing from them to the surrounding phloem-parenchyma, and finally
The same is, in general terms, the
to the bast-cells and sclereides.
history of the formation of the resin in Ahies, Thuja, and Dipterocarjms.
In the so-called myrrhs, on the other hand, species of Bahamea and
Boswellia, the gum-resin is always formed in schizogenous receptacles or
in true cells.
(3)

Structure of Tissues.

—

Secretory Canals and Secretory Reservoirs.^ M. A. Leblois gives
a detailed account of the origin and development of secretory canals and
secretory reservoirs.

The paper is divided into four portions :— (1) Those families which
e. g. Myoporese, Myrtaceae, Rutaceas,
possess only secretory reservoirs
and Myrsinese. (2) Those which possess both secretory canals and
Compositae, Hypcricacere, Clusiaceae, and
e. g.
secretory reservoirs
Aroidea).
e.g. Canneae,
(3) Those which possess only secretory canals
AnacardiacePB, Simarubeae, Pittosporeao, and Butomeae ; and (4) Study of
:

:

—

—

:

—

laticiferous vessels.

In conclusion, the author states that the tissue which has been
It arises always in the same
studied in this paper is a living tissue.
manner, by division and dissociation, and not by the destruction and
It is a secretory tissue, and it presents itself in two
resorption of cells.
• Ann. Chim. et Phys., x. (1887).
See Bull. Soc. Bot. France, xxxv. (1888)
Bev. Bibl., p. 11.
t Bcr. Deutsch. Bot. Gesell., vi. (1888) pp. 2-13 (1 pi. and 1 fig.),
i Ann. Sci. Nat. (Bot.), vi. (1S87) pp. 245-330 (5 pis.).

—
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that of the canal, and that of the reservoir ; in the one case as
in the other, it is generally surrounded by a protecting sheath.
The
two forms may be met with either isolated or united, but one never finds
reservoirs in roots, although they are often abundant in the leaves.

forms

:

Secreting Canals of XTmbelliferse and Araliaceae contained in the
It is well known that to each vascular bundle in the leafstalk of UmbellifersB there is in general a corresponding coUenchymatous
bundle beneath the epidermis, below vrhich runs a secreting canal, this
canal sometimes originating from a common source in the cambium with
the coUenchymatous bundle.
In addition to these canals, Herr C. Miiller
finds, in the phloem portion of each bundle, canals, varying in number
according to its strength, which cannot in any case belong to the pericycle.
These were observed especially in Astrantia and the allied
genus Hacquetia. They are always closely associated with those in the
collenchyma. Their size and the number of secreting cells surrounding
each canal vary with the species. Their origin does not appear to be
always the same. The cavity of the secreting cells is usually much
larger than that of the adjacent phloem-cells, and the outline of their
cell- wall much sharper.

Phloem.*

—

Herr Miiller gives a list of a large number of species of Umbellifera9
in which these phloem-canals were observed ; the highest number observed
in a single phloem was eleven.
The number of secreting cells belonging
to each canal varied between two and nine.
In a smaller number of
species of UmbellifersB the most careful observation failed to detect the
presence of phloem-canals.
In the Araliacese phloem-canals were found in the leaf-stalk of a
number of species ; but they were usually less numerous than in the
Umbelliferte, mostly only one canal in each phloem.
Influence of the Turgidity of the Epidermal Cells on the Stomata.f
to Herr E. P. C. Schafer, the opening and closing of the
pore of the stoma is due to the relative intensity in the action of two
opposing forces, the turgidity of the guard-cells, and the smaller
turgidity of the adjoining cells of the epidermis.
The stomatic apparatus exercises an independent function of its own; and the author
contests the theory that the guard-cells are compressed by an external
force originating in the turgidity of the adjacent epidermal cells. In the
stomata of Azolla the opening and closing of the pores takes place in the
ordinary way, although the guard-cells are destitute of the thickeningbands which are elsewhere characteristic of them.

—According

—

Anomalous

Cells in the Interior of the Tissue of Fossil Plants. J
describes the occurrence of " intrusive " cells
lodged in the interior of " host-cells " in the remains of plants from the
They occur in parenchymatous tissue, in the interior of
coal-measures.
Prof.

W.

C Williamson

scalariform vessels or tracheides, and within macrospores belonging to
In the case where they occur within vessels they
the Lycopodiacege.
appear to be genuine examples of thylosis; those found in paren* Ber. Deutsch. Bot. Gesell., vi. (1888) pp. 20-32 (1 pi.).
t Schafer, R. P. C, 'Ueb. d. Einfluss des Turgors d. Epidermiszellen auf d.
See Bot. Ceutralbl.,
Function d. Spaltoffnungsapparates,' 45 pp., Berlin, 1887.
xxxiv. (1888) p. 49.
X Ann. of Bot., i. (1888) pp. 315-23 (1 pL).
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cbymatous

more

may possibly bo of an algoiil cbaractcr it is much
account for tbe cellular appearance of the contents of

tissue

difficult to

;

macrosporcs.

—

Periderm of the Leguminosse.* M. 11. Douliot states that in a branch
of Mi/ro:ci/Ion Pcrcira oi one year's growth a periderm formed exteriorly
of centripetal cork-layers may be seen, the cells of which are tabular,
and preserve their thin appearance ; there is also a centrifugal plielloderm
somewhat less abundant. The case of the exodermic (sub-epidermic)
periderm may be seen in a number of genera. In Hijmencea Courharil
the cork remains thin and the cells tabular, the tangential septa being
nearer one another than the radial divisions of the mother-cells of the
The plielloderm is composed of two or three layers of cells,
periderm.
and the cork of about a dozen. There are two groups of Legnminosa)
in which the periderm is formed in the cortex ; and in certain species of
good example of this
this natural order the periderm is pericyclic.
may be seen in Soja Idspida.

A

—

Sig.
Anomalies in the Structure of the Roots of Licotyledons-f
C. Avetta distinguishes between two types of anomalies in tlie roots of
Dicotyledons
(1) Those produced by the generating zone due to an
inequality in the proportion and nature of the secondary tissues formed
by the cambial zone at various points in the circumference and (2) Those
produced by the pericycle, due to the formation of new collateral
bundles in the secondary parenchyma, resulting from the generating
Under each type a number of special cases
activity of this pericycle.
One of the varieties of the second type, occurring in the
are described.
Polygonaceae, affords the only example of supernumerary bundles formed
:

—

;

in a centripetal direction.

Comparative Anatomy of Malvaceae, Bombacese,

— M. A. Dumont states that

Tiliaceae,

and Ster-

among

the Malvaceae, the genus
Malva, and especially M. oxyacantlwides, may be taken as representing
the fundamental primitive type.
The secondary liber is sharply divided
into layers the three cortical zones, the pith, the epidermis, and the
mesophyll of the leaves, contain numerous gummy elements. In this
family the essential characters undergo from one species to another
certain modifications and gi-adual attenuations, corresponding to the form
and disposition of the reproductive organs. The ditfercnt species of the
family thus form a descending series.
In conclusion, the author states that Malvacese, Bombacese, Tiliaceae,
and Sterculiaceje so closely resemble one another in the structure of
their stems and their leaves, and in the organization of their flowers and
their fruits, that an anatomist would not hesitate to unite them in one
and the same natural family. By the help of anatomy, the tribes may
be divided into secondary groups, and these secondary groups ought to
be considered as groups containing a certain number of species in which
the characters have undergone modifications of about the same value
from that of the fundamental type.
culiacese.^

;

* Morot's Journ. Bot., ii. (1888) pp. 71-6 (7 figs.).
t Ann. R. 1st. Bot. Koma, iii. (1887). See Morot's Journ. Bot.,
Bibl., p. 9.
J

Ann.

Sci.

Nat. (Bot.),

vi.

(1887) pp. 129-246 (4

pis.).

ii.

(1888) Rev.
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Structure of Organs.

—

Roots of Araceae.* Herr M. Lierau lias examined the structure of
the roots in 46 genera and about 130 species of Araceae.

The epidermis usually consists of a single layer in the terrestrial
species ; occasionally there are two, three, or even four layers of cells.
The root-hairs are developed from the outer layer, and are either simj)le
or forked, but never thickened like those of many epiphytic orchids.
In
the epiphytic species the epidermis is replaced by a root-sheath or
velamen, usually thin-walled, but consisting, in some species of AntliuThe velamen is often
rium, of several layers of thickened tracheides.
only a temporary structure. It is always separated from the cortical
parenchyma by a protecting sheath or outer endoderm, easily recognized
by the fine striation of its suberized walls on longitudinal section, and
the wavy appearance of the walls on tangential section.
This outer
endoderm is very commonly a phellogen-layer, passing over later into
cork in some genera it disajipears altogether with the velamen.
The cortex of the root is more or less permeated by large airpassages in the aquatic or paludose species. Almost all possess raphides,
and bundles of crystals are found in some cases.
Keceptacles both for
secretion and excretion abound, such as the oil-receptacles in Acorus, the
tannin-cells in Anihurium, latex-vessels, and resin-passages.
Spicular
cells in the intercellular spaces occur only in the Monsteroidefe.
An
inner endoderm was found in the root of all Aracese examined, and is
usually somewhat suberized.
The axile fibrovascular bundle is almost
always of typical structure.
;

—

Mechanical Protection of Bulbs. f Herr F. v. Tavel describes the
in which the tissue of bulbs which is used as a store-house for

mode

reserve food-material is protected against pressure or impact throughout,
in species belonging to the genera Grinum, Brunsvigia, Allium, Gagea,
and Narcissus. These contrivances have no relation with the systematic
position of the species.
They consist in most instances of stereides,
which may be collected into a sclerenchymatous layer of cells.
Their
special development depends on the nature of the climate, and of the
injurious influences against which the particular bulb has to be
protected.

—

Floating-roots of Sesbania aculeata.J Dr. D. H. Scott gives the
following as the results of his examination of the floating-roots of
Sesbania aculeata Pers., a plant belonging to the papilionaceous tribe
Galegeae.
(1) The floating tissue of the roots of Sesbania is a secondary
cortical structure, arising from a phellogen.
(2) This tissue, though
falling under the definition of periderm, differs from cork in its permanently living cells, its non- suberized cell- walls, and its large intercellular spaces, in which alone air is contained.
In all these respects it
agrees with the floating-tissue of the stem of Neptunia oleracea. (8) The
phellogen originates immediately outside the endoderm, thus differing
from the phellogen of most roots with typical periderm.
* Lierau, M., 'Beitr. z. Kenntniss d. Wurzeln d. Araceen,' 37 pp. and
Breslau, 1887. See Bot. Oentralbl., xxxiv. (1888) p. 53.
t Ber. Deutsch. Bot. GeselL, v. (1S87) pp. 438-58 (2 pis.).
X Ann. of Bot., 1. (1888) pp. 307-13 (1 pL).

1

pi.,

;
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*
Tubercles on the Roots of Leguminosae. M. P. Van Tieghcra
and morphological nature of the radical
Like the rootlets, they originate in tho
tubercles of Leguminosre.
pericycle of the mother-root, oi)posite the woody bundles if there are
more than two, and on each side of them if there are less tJian two. At
the same time the endoderm, and sometimes also several of tho internal
cortical layers, increase, and their cells divide so as to envelope tho
tliscussos tlio origin, structure,

rootlet.

By

their origin,

and by their disposition, radical tubercles

Sometimes the
be said to be only rootlets that have enlarged.
tubercles possess two, three, or four distinct central cylinders inserted
the one above tho other on i)oints on the central cylinder of the motherIn this case tho tubercle may
root, opposite the same woody bundle.
be said to be formed from a compound rootlet.
Sig. P. Pichi t regards tho Y-shaped bodies found in the tubercles
He describes also tho
of the roots of MeUlotus alba as probably si^ores.
occui-rence of hyphas in the corresponding structures of a large number
of species belonging to the LeguminosfC.

may

—

Leaves of Bupleurum.:]: Herr P. Klausch classifies the leaves of the
grass
various species of this genus of Umbellifera) under three heads
and those with reticulate venation in addition to the
like ; elliiitic
monotypic B, di [forme : the special form of leaf being adai^ted to the
In many cases
external conditions of climate and habitat of the species.
the epidermis of the two surfaces of the leaf is quite alike, the internal
structure of the leaf bearing a striking resemblance to those of Monocotyledons.
:

—

;

;

—

Anatomical Structure of the Leaves of Orchide8e.§ Dr. M. Mobius
discusses the structure of the leaves in difterent genera of Orchidea), and
the bearing of the characters thus obtained on the division of the order
He finds in his observations a
into tribes as proposed by Pfitzer.
support in the general way for the classification proposed. The characters to which his observations chiefly refer are
the degree of cuticularization of the epidermis, and the presence or absence of trichomic
the presence or absence of hypoderma and of sclerenstructures
chymatous bundles or fibres ; the degree of development of the bast in
the vascular bundles ; the differentiation of the epidermis ; and the
presence or absence of stomata on the two sides of the leaf, &c.
:

;

Influence of Climate on the Cuticularization and Thickening- of the
Herr F. Noack finds, from observations
Leaves of some Coniferae.
on the leaves of a number of Conifers, chiefly species of Pinus and
Picea, that they owe their great power of resistance to the eflfects of
II

—

climate, partly, like those of other evergreen plants, to the extraordinarily
strong cuticularization and thickening of the walls of the epidermis
partly also to the lignification of larger or smaller portions of the cellwalls.
In Picea various degrees of this lignification are exhibited,

increasing with the increase of latitude in which the trees grow, or with
the height above the sea-level.
* Bull. Soc. Bot. France, xxxv. (1888) pp. 105-9,
t Atti Soc. Tosc. Sci. Nat., vi. (1888) pp. 45-7. Cf. this Journal, ante, p. 251.
X Klausch, P., Ueb. d. Morphol. u. Anat. d. Blatter v. Bupleurum,' 30 pp. and
2 pis., Leipzig, 1887. See Bot. Centralbl., xxxiv. (1888) p. 169.
§ Pringsheiin's Jahrb. f. Wiss, Bot., xviii. (1887) pp. 530-607 (4 pis.).
'

II

Ibid., pp.

519-29

(1 pi.).

—

;
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—

Bracts of Cruciferse.* M. Beauvisage points out that the absence of
bracts from the inflorescence of Cruciferse is not nearly so constant a
character as is usually stated in text-books. In the wall-flower a triangular elevated patch at the base of each pedicel represents the entirely
adnate bract.

—

Anatomy of Stipules.f
Herr 0. Schultz classifies
from a physiological point of view, under three heads
(2) those which serve for nutrition,
(1) those which serve for protection
there being also transitional forms between these two and (3) those
which have become abortive and functionless. To these may be added
those which are transformed into bud-scales, and those which are
Physiological

stipules,

:

;

;

transformed into ochreae.

Those stipules which serve for nutriment or assimilation make their
appearance at the same time as the leaves, and endure as long protection against freezing is often afforded by the presence of anthocyan in
;

The anatomy of stipules of this
the cells, giving them a red colour.
kind agrees in almost all respects with that of the leaves themselves.
Stipules which serve for protection may again be divided into those
with and those without mechanical strengthenings. The palisade-tissue
of ordinary leaves is in them altogether wanting stomata are absent or
very few in number ; other trichomic structures are usually wanting
anthocyan is very frequently present in the cells.
Where there is
mechanical strengthening, it is of various kinds
great thickening and
cuticularization of the cell- walls, sclerenchymatous hardening, formation
;

:

—

of periderm, &c.
When stipules are converted into bud-scales, they are usually
abundantly furnished with trichomes, bristles, woolly hairs, or colleters,
which serve to reduce transpiration ; the tissue itself may also be
modified in various ways, as in protecting stij)ules. Examples of stipules
transformed into ochrese are furnished by the Platanacete and Polygonacese.
Structurally they may belong to the class of protecting
stipules either with or without mechanical strengthening.

—

Foliar Sheath of the Salicornieae.l M. P. A. Dangeard points out
it is well known that in Salicornia the foliar bundles, when traversing the cortex more or less obliquely, give out descending branches,
which ramify and anastomose in a rosette in the interior of the cortical
parenchyma. The author has studied various types in this family, and
gives the following as his conclusions
That in the Salicorniege {Arthrocnemum, Salicornia, JSalostachys, Halocnemum) there is a foliar sheath
with palisade-tissue. This sheath is altogether distinct from the cortex
in the internodes {Arihrocnemum fruticosum), but is sometimes confounded
with the cortex in the lower part of the internodes it incloses a large
number of fibrovascular bundles, which proceed from two lateral and
symmetrical foliar bundles. The large spiral cells which are met with
in Salicornia peruviana, S. virginica, Arthrocnemum fruticosum, and A. ?
amhiguum, belong to this foliar sheath. The formation of such a sheath
ought to be attributed to a decurrence of the edges of the limb, a point
which may be easily seen in Kalidium foliatum, which has the leaves
that

:

—

;

alternate.
* Bull. Soc. Bot. Lyon, 1887.

See Morot's Journ. Bot., ii. (1883), Eev. Bibl.,
t Flora, Ixxi. (1888) pp. 97-107, 113-128 (1 pi.).
Bull.
Soc.
Bot.
France,
xxxv. (1888) pp. 157-60.
X

p. 1.
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Embryo-sac of Rosacese.* M. F. Went states that the study of the
embryo-sac of the EosacciX3 is iutcrcstiug, as it leads cue to the opinion
that cither the Eosacena and Saxifragaccas have a common origin, or that
the Eosacc.TB have descended from the fc^axifragaceaj. The chief difference
between these two families is the fact that the Saxifragaccae possess
endosperm; but if one examines the Spira3ca>, certain rudimentary traces
The Spiraeeso then
of endosperm will be found when the seeds arc ripe.
form the point of transition between Saxifragaccfc and Rosaceae. The
author then, beginning with Prnmis, describes the form of the embryosac in various members of the Rosacea;, especially pointing out to what
extent endosperm

is

present.

—

Petiole of Dicotyledons.f M. L. Petit describes the structure of
the petiole in various Dicotyledonous families, and gives a table showing
The author, in his
the jirincipal differential characters of this organ.
conclusions, states that the study of the course of the fibrovascular
bundles in petioles has been very much neglected. It is useful, however,
because of the fact that it is possible to group the numerous objects
which are studied under a small number of types. The general law on
the disposition of the fibrovascular bundles is, that in herbaceous plants
they are usually isolated, -while in woody plants they are in close
proximity to one another. The author insists on the importance of the
petiole for purposes of classification.

Development of Flowers in the Bud.|

—

1\I.

Louis Mangin states

In the first phase
that organs generally present two phases of growth.
the organ acquires a certain structure, the dimensions of which are very
restricted ; but in the second phase, an energetic intercalary growth takes
place, and the organ arrives at the adult state without sensibly modifying
In this paper, the author records a series of observations
its structure.
on the development of flowers. The fruit trees were first studied on
account of theii- earliness of flowering, and of the ease with which flowerbuds can be distinguished from leaf-buds.
If a longitudinal section of a flower-bud of the cherry, taken about
the 23rd of June, be examined, the gi'owing point will bo found to be
protected by four or five layers of scales.
month later the growing
point will be found enlarged ; the apex, however, now ceases to grow, but
round the apex a certain number of cellular papillae are formed, each of
which represents a flower.
On the edges of the hollow papillao five
protuberances will be found ; these represent the calyx, the hollow
portion of the papillfc forming the floral receptacle.
About the 16th of
August, the base of the calycine protuberances will be found to have
enlarged so as to form a tube on the internal face of this tube, at the
base of the indentations separating the calyx-teeth, appear the emergences
which represent the petals.
Finally, at the base of the receptacle,
which has been up to the present time empty, arises the protuberance

A

;

which

is to

form the

carpel.

The author then

traces the growth of the ovules, formation of the
pollen, and origin of the bundles, and concludes by comparing the

development of the flowers of other members of the Amygdaleae with the
cherry.
*
X

Auu. Sci. Nat. (Bot.), vi. 1887) pp. 331-41 (1 pi.).
Morot's Journ. Bot., ii. (1888) pp. 1-7, 20-30 (22 figs.).

f Ibid., pp.

342-54.

A
;
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Morphology of the Flowers of Canna.*— Herr K. Schumann discusses several very difficult points in the structure of the flower of
The usual view of the inflorescence, that it is a 2-flowered
Canna.
cyme, in which the second flower is not antidromous, but homodromous,
he cannot altogether accept, believing rather that it presents an intermediate form between the two chief groups of inflorescences. He also
contests the theory of Eichler, that in the formation of the style only
one out of the three carpids of which the flower is composed has been
concerned.

—

Diagram of the Flower of Cruciferae.j From an examination of
abnormal flowers of Capsella bursa-jpastoris, which displayed phyllody of
the flowers and strong branching of the whole plant, Dr. E. Chodat
confirms Dr. J. Miiller's view that the flower is diplostemonons, and
He would construct the diagram thus
tetramerous throughout.
median bract, usually suppressed 2 lateral bracts usually suppressed
4 sepals in an orthogonal whorl 4 petals in a diagonal whorl 8 stamens
in two alternate whorls of 4, the outer whorl in orthogonal position, of
which the two median stamens are usually doubled ; the inner whorl in
diagonal position, usually suppressed
4 carpids in orthogonal position,
of which the two median ones are usually suppressed.
:

—

;

;

;

;

Ovules of Grasses. f

—Besides the ordinary position of the ovules

in

and subbasilar, M. H. Baillon describes two abnormal
positions
a directly opposite pendent position in Lygeum, and an
intermediate position, occasional in HierocMoe horealis, where the ovule
grasses, ascending
;

is

attached to a point in the ovary about half-way between the base

and the apex, and the hilum is situated about half-way along the posterior
margin of the ovule, the chalazal and micropylar extremities of the
ovule being at about an equal distance from the point of attachment.

—

Replum

in Crucifer8e.§ Prof. I. B. Balfour states that the term
used either for the framework of the fruit left after the fall of
the valves, across which the septum stretches, or, in most British textThe word was introduced by Brassai;
books, for the septum itself.
and although he does not specially mention the septum, it is clear from
the whole context that he introduced the term for the framework across
which the septum stretches, and not for the septum. The use of the
word in most of our text-books in Britain is therefore wrong.

replum

is

—

M, A. G. Garcin describes the fruit of various
of the natural order Solanacese.
The tissues consist of four
layers of cells ; the innermost but one gives rise to the bundles.
The
septa are either numerous, as in Solanum rdbustum, or few, as in Petunia ;
but the most important fact is that in certain fruits the definite number
of cells has been entirely formed before the ovules are fertilized, that is
to say, that in order for the ovary to become transformed into fruit, it
has only to increase the dimensions and not the number of the cells. In
others, on the contrary, after the ovules are fertilized, further cells ai'e
formed. To the first type belong the dry fruits, and, what is a curious
Fruit of Solanacese.

members

||

"

Ber. Deutsch. Bot. Gesell., vi. (1888) pp. 55-66.
t Flora, Ixxi. (1888) pp. 145^9.
See Morot's Journ. Bot., ii. (1888) Eey.
% Bull. Mens. Soc. Linn. Paris, 1887.
Bibl., p. 33.
§ Ann. of Bot., i. (1888) pp. 367-8.
Morot's Joum. Bot,, ii. (1888) pp. 108-15 (5 figs.).
=^
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such as those of Atropa Belladonna ; but a greater
uuniber of the fleshy Solauaceous fruits belong to the second typo.

fact, certain berries,

—

Motion of rotating Winged Fruits and Seeds.* Herr H. Dingier
winged fruits and seeds in falling to the ground
when there is a current of air, there is a double motion a movement of
rotation of the body round its own axis, and a helicoid movement in
He explains both these movements on the printhe opposite direction.
ciple of the motion of a top spun between the fingers.
finds that in the patli of

—

/3.

(1)

PhysiologTT.f

Reproduction and Germination.

Pollination and Distribution of the Sexual Organs.^— Herr A.
Schulz publishes the results of his observations on these points on a
very large number of si^ecies. The following arc some of the moro
general results at which he has arrived In the Silcnea3 there is a very strong tendency to uniscxuality and
the female are usually smaller than the male, and these again
dioecism
than the hermaphrodite flowers. Among the latter proterandry is nearly
The Alsinete produce, in addition to the ordinary hermauniversal.
phrodite, smaller female, but no male flowers the hermai^hrodite flowers
are often proterandrous, and usually can be fertilized only by external
Almost all Umbellifera^ have both hermaphrodite and male
assistance.
in the former case the marginal
flowers, either in the same umbel or not
flowers of the umbel are usually hermaphrodite, the inner flowers male
The hermabut some genera have a central hermai)hrodite flower.
phrodite flowers are in most cases so strongly proterandrous that selfpollination is impossible, the stigmas often not arriving at maturity until
Almost all Labiatae
the stamens and even the petals have disappeared.
have female in addition to the hermaphrodite flowers, and they are
the two kinds may occur on the same or on
usually much smaller
different individuals, and in the former case in the same or in different
inflorescences.
The hermaphrodite flowers are almost always strongly
proterandrous.
.

;

;

;

;

—

Miss Anna
Effect of Cross-fertilization on Inconspicuous Flowers. §
Bateson gives the details of some experiments showing the effect of crossThe plants experimented on were
fertilization on inconspicuous flowers.
In the
Senecio vulgaris, Capsella hursa-pastoris, and Stellaria media.
case of Senecio vidr/aris the crossed plants showed an advantage in
fecundity over the self- fertilized, the average number of seeds per
capitiilum of the cross-fertilized being to the average number per caj^iWith Capsella hursa-pastoris
tulum of the self-fertilized as 100 to 73.
the relation in the case of crossed to self-fertilized plants was as 100 to
thus it appears that incon96, and with Stellaria media as 100 to 95
spicuous flowers do benefit by a cross, though apparently in a less degree
than those adapted for self-fertilization.
;

* Bcr. Deutsch. Bot. GeselL, v. (1887) pp. 4.30-4.
(2) Nutrition
t This subdivision coutains (1) Reproduction and Germination
and Growth (including Movements of Fluids) (3) Irritability and (4) Chemical
Changes (including; Respiration and Fermentation).
X Uhlworm u. Hanlein's Biblioth. Bot., Heft 10, 104 pp. and 1 pi., Cassel, 1888.
§ Ann. of Bot., i. (1888) pp. 255-Gl.
;

;

;
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—

Germination of Anemone apennina.* M. E. de Janczewski points
out several singular features in the germination of this species, which
produces exceedingly few mature seeds. In the form of the achene and
other points it belongs to the section of the genus Sylvieee (J., ranunAt an early period the young seedling
culoides, trifolia, nemorosa, &c.)
consists of a primary root and of a green deeply bilobed leaf in direct
continuation of the root, without any hypocotyl or buds, or any appearance of cotyledons. When about two months old, there appears on the
root, which has already branched, a small tubercle situated a little below
the junction of the root with the petiole, belonging evidently to the root
On
itself, and composed of parenchymatous tissue loaded with starch.
the upper side of this tubercle is a bud, from which proceed the secondary
axes, i. e. all the remaining leaves and the flowers, the primary leaf soon
perishing.

—

Germination of Oxalis rubella.f Herr F. Hildebrand describes the
peculiar phenomena presented by the germination of this species and
The base of the cotyledons lengthens into
others nearly allied to it.
a sheath inclosing a hollow space within which the base of the single
This prolongation of the leaf-stalk becomes
leaf grows downwards.
compressed by its further growth into a corkscrew-like structure, bearing
About two or three
the apical bud, within the sheath above described.
months after the commencement of germination, the root ceases to grow
in length, and swells out in its lower part into a fusiform swelling,
which serves as a receptacle for water. The upper part of the root is
forced down within the cotyledonary sheath by the continued growth
downwards of the base of the leaf-stalk until it reaches this waterreceptacle,

where the

first

bulb

is

formed.

—

Germination of the Bicuiba.| Herr P. Miiller describes the process
of the germination of the seeds of Myristica BicuTiyba Sch., nearly related
The " ruminated endosperm " characteristic of these
to the nutmeg.
plants he considers may be advantageous to the seedling in forcing the
growing cotyledons of the very small embryo to a large development of
surface by folding and wrinkling.

—

Germination of the Tuber of the Jerusalem Artichoke.§ Mr, J. E.
Green summarizes the results of his investigation into the germination
of the artichoke tuber (IlelianiJius tuherosus) as follows
(1) The inulin stored in the tuber is made available for the use of
the plant by ferment-action.
(2) This ferment is not diastase, but a
Tne inulin-ferment is not able to act
special body working on inulin.
upon starch ; saliva, which is so energetic with the latter, has little or
no power to convert inulin. (3) Its action is to produce from inulin a
:

sugar and an intermediate or collateral product. (4) The latter differs
from inulin in its solubility in water and alcohol, its crystalline form,
and its power of dialysis. (5) The ferment does not exist as such prior
to the

commencement of germination, but

in the form of a zymogen.
neutral or very faintly acid

is

present in the resting tuber

(6) Its activity is only manifested in a

medium, and

it is

destroyed by prolonged

contact with acids or alkalies.
* Comptes Kendus. cvi. (1888) pp. 1544-6.
t Bot. Ztg., xlvi. (1888) pp. 193-201 (1 pL).
X Ber. Deutsch. Bot. Gesell., v. (1887) pp. 468-72 (1
§ Ann. of Bot., i, (1888) pp. 223-36.

1888.

pi.).

2 u

(J

SUMMARY OF CURRENT RESEARCHES RELATING TO

1-1

(2)

Nutrition and Growth (including Movements of Fluids).

Influence of Light on the Growth of Leaves.*— Sig. G. Arcangcli
He is of
discusses this subject from a matbcmatical point of view.
opinion that the statement that the size attained by leaves is proportional to the intensity of the light to which they have been subjected is
While some plants arc heliophilous, i, c. are dependent on
too absolute.
light for the full dcvcloiiment of their foliage, others are sciaphilous, or
thrive best, and their leaves assume a full dark-green colour, only when
This he found to be esjiecially the case
the light is not too intense.
It has been shown by
with Euryale ferox and Camellia japonica.
Wiesner that in many plants at least the direct rays of the sun act
injuriously on the chlorophyll, and hence on the power of assimilation ;
and the dcveloj)mcut of the palisade-tissue, the increase in the number
of rows of cells of which it is composed, and their elongation in the
direction of the incident rays, not merely facilitate the transport of the
assimilative substances, but also offer a means for the chloroplasts and
the protoplasm to withdraw from the too intense radiation which would
The plaiting of the leaves of Euryale and
act injuriously upon them.
of other plants has a similar purpose.

Supply of Food Constituents at Different Periods of the Growth
Herr G. Liebscher advances a new theory as a basis for
of Plants. t
the science of manuring. Each day the root should supply a certain
amount of food to the plant this amount varies more or less at different
stages of growth, and further, these variations differ in case of different
plants thus, one species requires a fairly uniform daily supply throughout its period of growth, whilst another requires much more at one stage
than at another. Thus, for a plant requiring a uniform daily supply, a
slowly decomposing and lasting manure is appropriate, wliilst an easily
soluble one should be given to a plant whose demand is large during a
short period.

—

;

;

(8)

Power
Cells.]:

Irritability.

of Contractility exhibited

by the Protoplasm

of certain

—Mr. W. Gardiner gives the results of experiments made on the

power of contractility exhibited by the i)rotoplasm of certain plant-cells.
In Mesocarpis, we have a cell which reacts in a most powerful manner
to the stimulus of temperature, of light, of electricity, and of poisons,
and this reaction, which may be watched under the Microscope, is
In the author's opinion, there is in
attended by a diminution in size.
every cell a sufficient quantity of osmotically active substance to insure
turgidity, but the increase or decrease of turgidity depends essentially
on the contraction or relaxation of the parietal utricle. All the experiments tend to show that it is the ectoplasm which mainly determines
The power of contractility which the
the state of turgidity of the cells.
author has established for the irritable cells of Brosera and Mimosa, and
for the less specialized cells of JSIesocarpus, is a i)roperty which is
possessed in a greater or less degree by all the actively living cells
which constitute the tissues of plants.
* Nuov. Giora. Bot. Ital., xx. (1888) pp. 331-41.
Cf. this Journal, ante, p. 84.
See Jouro. Chem. Soc. Lond., 1888, Abstr.,
t Bied. Ceutr., 1887, pp. 658-60.
p. 382.
X Ann. of Bot., i. X1888) pp. 362-7.

—

;
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Movements of Irritation of Multicellular Organs.* Herr J. Wortmann confirms by fresh observations bis previous conclusion tbat the
curvatures of irritation of invested cells, or of masses of cells, which
take place during growth, depend on movements of the protoIn the organ observed, the root of PJiaseolus multiflcyrus, he
plasm.
finds, whenever there is geotropic irritation, a more or less abundant
transference both of starch and of protoplasm to the parts where a strong
This fact furnishes a strong
formation of cellulose takes place.
argument in favour of De Vries's view f that the transport of formative
materials in the plant does not take place by osmosis, but is effected
through the movements of the protoplasm-body.

—

Prof. E. Godlewski
Irritability of Growing Parts of Plants.^
supports the views of Wortmann § with regard to the nature of this
phenomenon. He classifies the various phenomena belonging to this
category under the following heads, viz.
(1) Phenomena which must be regarded as resulting from the
Under this
positive geotropism of the specific protoplasm of the root.
head come the geotropic downward curvatures of roots removed from their
normal position, and the facts that when shoots are hung horizontally in
moist air, adventitious roots are formed only on the under side that
when a cut shoot is hung vertically in natural position, adventitious
that in general roots form
roots are formed only at the basiscopic end
more readily in the basiscopic than in the acroscopic portion of a shoot
and that in the bulbils of Marchantieae the rhizoids grow only on the
:

;

;

under surface.
(2)
specific

Phenomena which

result

protoplasm of the root

:

from the negative heliotropism of the

—The negatively heliotropic curvature of

roots and root-hairs when more strongly illuminated on one side ;
the retarding effect of light on the new formation and development of
the rudiments of roots the formation of adventitious roots exclusively
on one side of an organ illuminated on one side only, such as ivy-shoots,
prothallia of ferns, &c.
(3) Phenomena resulting from the positive hydrotropism of the
The curvature of roots in the direction
specific protoplasm of the root
the favourable influence of moisture on the
of the greater moisture
fresh formation and development of the rudiments of roots ; the fact that
the roots of plants growing on a block of turf rotating on a clinostat
become closely attached to, or even grow into the turf.
(4) Phenomena resulting from the negative geotropism of the
The geotropic curving upwards of
specific protoplasm of the shoot
growing shoots removed from their normal position ; and the
facts that on a horizontal shoot, whether cut or still attached to the

many

;

:

—

;

:

—

parent plant and placed in moist air, the buds which face upwards grow
much more rapidly than those tliat face downwards, the latter often
remaining quite dormant ; that, when a plant is reversed, new shoots are
formed on its oldest part, where they would not be formed if the plant
were in its natural position and that when cut pieces of a shoot or root
are placed in moist air, regeneration of the buds takes place at the
acroscopic end of the shoot, and at the basiscopic end of the root.
;

Cf. this Journal
* Ber. Deutsch. Bot. GeseU., v. (1887) pp. 458-68 (2 figs.).
t See this Journal, 1885, p. 665.
% Bot. Centralbl., xxxiv. (1888) pp. 82-5, 143-6, 181-4, 211-3.

ante, p. 259.

§ See this Journal, ante, p. 259.
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resulting from tUo positive hcliotropisni of tbo
protoplasm of the shoot: Tlio positively heliotropic curvatures
of growing shoots; the fact that seedlings, when growing in the light
on a block of tiu'f rotating in a clinostat, place their hypocotylcdonary
organs at right-angles to the surface of the block.
(6) Phenomena resulting from the negative hydrotropism of the
The negatively hydrotropic curvatures
specific protoplasm of the shoot:
at the conidiophore of Phi/comyccs niicns.
(7) Phenomena which must be regarded as a consequence of a com-

(5)

Phenomena

specific

—

—

bination of these various causes.

—

Mr. F. W. Oliver
Sensitive Labellum of Masdevallia muscosa.*
up to the present time only two genuine cases of motile
Megadimum, in which tho
labella have been recorded in Orchids
movement is spontaneous, and Pterosfylis where it is called forth by an
external stimulus. The object of the present paper is to give an account
of the mechanism of movement of a new case, 3Iasdevallia muscosa Rchb. f.
This plant produces a number of flowers borne singly on erect scapes
some 15 cm. long. The labellum is roughly triangular and articulated
by a delicate hinge to the foot. The movement is displayed as a sudden
and rapid folding up of the labellum on its band-like neck, so that tho
broad distal part of the blade is approximated to the top of the column.
This movement is called forth by the gentlest touch of a hair or insect's
Within a second of stimulating
foot on the median crest of the blade.
the crest, the blade is moved upwards through an angle of some 10'^,
then for a brief space, which is only just appreciable, and amounts to
a small fi'action of a second, a slight hesitation or slowing, as it were,
is noticeable, and finally, the upward movement is continued through
a further angle of 70' or 80° with groat rapidity.
The whole process
barely occupies two seconds.
This manifestation of movement in tho
labellum seems to bo simply one of the numerous ways chanced on
by orchids in promoting cross-fertilization by the agency of insects.
states that

:

(4)

Chemical Cliang^s (including' Respiration and Fermentation").

Formation of Nitric Acid in Plants.f

—

Ilerr B. Frank contests tho
ordinary view that the conversion of niti'ates into organic nitrogenous
substances takes place exclusively in the leaves.
He finds, on tho
contrary, as the result of direct experiments, that in those which he
terms " nitric acid plants " much more nitric acid is absorbed during
the period of growth than is required at the time for the formation of
new organs, and that the excess accumulates in the form of unchanged
nitrates in all the organs adapted for the purpose
the parenchyma of
the root and stem, the leaf-stalk, and veins
where it is stored until tlie
period of ripening of the fruit.
The transformation of the nitrates into
nitrogenous substances which serve as food-materials for the plant takes
place in all the organs which are penetrated by vascular bundles, even
in the root.
Ho further states that the whole of the nitrate contained
in vegetable tissues must have been absorbed as such by the root, the
plant having no power, whether in the light or in the dark, of converting

—

ammonium salts
As examples

into nitrates.
of typical " nitric acid plants "

—

Herr Frank names the

Ami. of Bot., i. (18SS) pp. 2.^7-53 (1 pi.).
t Ber. Deutsch. Bot. Gesell., v. (1887) pp. 472-87.
»

;
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haricot-bean,

pea,

scarlet-runner,

cabbage,
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maize, wheat,

cucumber, and Trifolium Tiyhridum ; while, on the other hand, the lupin
and most woody plants contain but a very small proportion of nitrates.
y.

General.

—

Volkens' Desert Flora.* In his 'Flora of the Egypto-Arabian
Desert' Herr G. Volkens states a number of exceedingly interesting

means of protection of desert plants against excessive
evaporation, such as the storage of water in tissue especially adapted for
the purpose, a dense covering of hairs, unusual length of the root, &c.
and discusses the question whether transpiration is a physiological or a
purely physical process.
facts respecting the

—

Detmer publishes a very useful handbook for the use of

Prof. W.
practical students

The methods of manipulation

are, in particular,

Detmer's Laboratory Course of Vegetable Physiology.j
in vegetable physiology.

described with great minuteness.

—

The isotonic coefficient of glyIsotonic Coefficient of Glycerin.
cerin has generally been assumed, in experiments on the plasmolysis of
cells, to be about 2, but without being founded on any definite observations.
Herr H. de Vries has determined the point experimentally.
Tn the first place he was able to confi.rm Klebs's statement § of the
permeability of the protoplasm for glycerin, not only in the cells
of Zygnema, but also in Spirogyra, and in those of the violet epidermis of the under side of the leaf in Tradescantia. But the permeability of protoplasm varies in different plants, in different cells of
the same plant, and probably also in the same cells at different periods
and under different external conditions.
As the result of a series of
experiments de Vries found the isotonic concentration of potassium
nitrate, as compared with that of glycerin, to be, on the average, 0*592,
and the isotonic coefficient of glycerin to be 1 78.
The following are
the coefficients for other substances
cane-sugar, 1 88 ; invert-sugar,
1 88 ; malic acid, 1 98 ; citric acid, 2 02 ; tartaric acid, 2 02.
:|:

•

:

•

•

—

•

•

•

B.

CRYPTOGAMIA.

Cryptogamia Vascularia.'

—

Oophyte of Trichomanes.
Prof. F. O. Bower describes certain
normal and abnormal developments of the oophyte of Trichomanes
pyxidiferum and alatum.
In the former species the spores germinate freely while still within
the indusium, or even in the sporangium, developing a much-branched
]|

filamentous protonema-like prothallus, not unlike a Vaucheria to the
naked eye, resembling the protonema of a moss, but coarser ; the filaments are partitioned by septa into somewhat barrel-shaped cells. This
prothallus is frequently an aposporous growth, derived from imperfect
sporangia arrested in their growth, or even from cells of the columella.
The antheridia are produced laterally on the prothallus, either singly or
* Volkens, G.,

Die Flora d. agyptisch-arabischen Wiiste,' 156 pp. and 18
See Flora, Ixsi. (1888) p. 25.
t Detmer, Dr. W,, Da^ Pflanzenphvsiologische Prakticum,' Jena, 1888.
'

pla.

Berlin, 1887.

'

1 Bot. Ztg., xlvi. (1888) pD. 229-3.'5, '245-53.

§

See this Journal, 1887,

p. 440.

||

Ann. of Bot.

i.

(1888) pp. 269-305 (3

pis.).'
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pairs, and arc sbortly-stalkcd spherical bodies presenting nothing
very strikim^ in their structure. Tho archegouia arc borne on archeqoniovliori's or massive outgrowths of tho prothallus, each archegoniophoro
bcariuf citlicr a single archegonium or a number. The archegoniophoro
is usually a multicellular structure, and tho venters of the archegonia
Tho species is probably dioecious. In old
are imbedded in its tissue.
fronds there is an additional niodo of propagation by direct budding,
resulting in the formation of new sporophytes.
In T. alaium Prof. Bower supplements his previous description of
Although normal sporangia
aposporous and apogamous developments.*
and spores are in some cases produced, tho greater number of the
prothalli observed were formed, not by germination of spores, but by
peculiar aposjiorous growths which arise in remarkable profusion from
such old fronds as have fallen to tho ground, or even from the tips of
ill

The prothalli
piunfe of fronds which still retain their normal position.
from those of T. pyxidifermn in being frequently not protonemal,
Tliey may arise from the surface of tho frond
but flattened structures.
or from the sporangium, with or without the intervention of protonemal
On their apices are very frequently produced in great
filaments.
numbers the remarkable spindle-shaped gcmmfo borne on sterigmata.
The protonemal filaments and the prothalloid growths may pass
From tho filaments are produced either
insensibly one into ai^.other.
Tho mature gemmro are composed of
rliizoids or protonemal branches.
from five to seven cells they germinate only with extreme slowness.
differ

;

antheridia are produced on the protonema, but have never been
seen to produce antherozoids ; and no archegonia have ever been seen
on cultui-es of this species. The author believes that this species is
never reproduced sexually; apogamous budding is common on the

The

protonema.
As regards the bearing of these facts on the phylogenesis of Ferns,
Prof. Bower thinks there can be no doubt that the HymenophyllacesB
must be regcirded as the lowest family of Ferns, and that the protonema
of Tricltomanes corresponds to the protonema of a Moss. The oophyte is
probably the more ancient of the two generations in the Filicinea3, but
For the
is adapted only to conditions of great and tmiform moisture.
dissemination of the spores of tho sporophyte dryness is in most cases
and when the fern grows in very moist situations, as is the
essential
case with the Hymcnophyllacefe, we have the dissemination of the
spores in abeyance, and a general reversion to aposporous reproduction.
;

Development of
germanica Willd.)."!"

Onoclea Struthiopteris Hofim. (Struthiopteris
D. H. Campbell publishes a very careful and

— Dr.

The spores
detailed account of the develoj)meut of the " ostrich fern."
have, when mature, three distinct coats, a brown exospore, furnished with
ridges and folds, and two inner coats. The prothallium is distinctly dioebeing usually larger than the male. By contracting and staining, the continuity of protoplasm from cell to cell of
the prothallium can be clearly demonstrated. The antheridia and archegonia are distinctly trichomic in their origin, the latter are much more
limited in their distribution than the former.
The ventral canal-cell of

cious, the female prothallia

Janczewski docs not appear
*

8ee this Journal,

t

Mem.

to exist

in the

ante, p. 202.
Bobt. Soc. Nat. Hist., iv. (1887)

archegonium.

jip.

17-52 (4

pis.).

The

actual

;
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entrance of an antherozoid into the central cell was observed. At an earlyperiod in the development of the embryo it consists of eight primary
cells, each of which has the form characteristic of the apical cell of the

mature stem and

root.

The vascular bundles of

the stem contain no true vessels, but tracheids,
which are chiefly scalariform, though there are some spiral and reticulate
Each leaf originates from a single segment of
ones, and sieve-tubes.
the apical cell of the stem. The leaf-stalk developes at first much more
rapidly than the lamina, which remains very small proportionately until
the latter part of the summer previous to its unfolding, after which its
development is remarkably rapid.
As in some other ferns, the
arrangement of the leaves in the mature plant is in a 5/13 spiral
phyllotaxis, although they are so crowded that it is difficult to make this
out.
The growing point of the stem is completely concealed by the
young leaves the epidermis of the stem is very feebly developed.
The sori are formed in connection with the veins. The division of
the nucleus in the formation of the spores was very clearly followed out
the formation of the nuclear spindle was distinctly seen, but no satisfactory
view of the nuclear disc could be obtained. The cells of the annul us
soon project above the other cells of the sporangium, and their divisionwalls become thicker.
The cells of the annulus on one side of the
sporangium are rather more elongated than the others and four, or
sometimes only three of these near the base of the capsulfe form the
" stomium," at which place the capsule opens.
Branching of the Frond of Ferns.* According to Herr W.
Mohring, sympodial branching in the frond of ferns never takes place in
any of the species examined by him. In the youngest state of the frond
he finds a two-edged apical cell, which soon produces a periclinal, and
then cuts off segments towards the upper and under side of the leaf.
This cell divides again by an anticlinal into two cells, the true apical
cells of the frond.
Beneath the apex the segments are produced in
;

;

—

acropetal succession.
The course of the veins is dichotomous, one of
the two branches having greater energy of growth than the other ; but
the branching of the leaf remains monopodial.
Its growth in length is
determined only by the apical cell, its growth in breadth by the marginal
cells.

—

Leaves of Polypodiacese.f Herr W. Benze describes the adaptations
for different degrees of moisture in various Polypodiaceae.
typical
assimilating system is wanting in Adiantum ; palisade-cells occur in

A

species of AcrosticJmm, in JPlaty cerium alcicorne, and Polypodium Lingua ;
branching palisade-cells in As])lenium falcatum, Aspidium Sieboldi,
Bleclmum, Dicksonia, and Doodia. Stomata are found only on the under
side of the leaf, and depressed in the tissue only in Polypodium Lingua

and Platycerium

alcicorne.

bast-cells, less often of

The mechanical tissue

coUenchymatous

is

usually composed of

cells.

—

Aspidol from Aspidium Filix-mas4 Signer G. Daccomo has
obtained from the root of the male fern a compound which has received
* Mohring, W., 'Ueb. d.

Verzweigung

Bot. Centralbl., xxxiv. (1888) p.

cl.

Farnwedel,' 33 pp., Berlin, 1887.

See

7.

t Benze, W., Ueb. d. Anatomie der Blattorgane einiger Polypodiaceen,' 47 pp.,
Berlin, 1887.
See Journ. Chem. Soc. Loud., 1S88,
X Ann. Cbiru. Farm., Ixxxviii. pp. 69-90.
Abstr., p. 521.
'
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tlio

name

of aspidol

;

it

Las the compositiou CzoHj^O, and

is iusoliiblc

in

alkalies, but easily soluble in other, benzene, cbloroform, light petroleum,

and hot alcohol.

—

Selaginella lepidophylla.* M. Lcclerc du Sablon describes the
curious jiropcrty of revivification possessed by Selaginella lepidophjlla.
When the root withers, each branch curls up, and the plant appears
more or loss in the form of a ball. In this state it is able to remain for
a long time and then, when the water necessary for its growth is supplied,
the branches unroll, the green color which had almost disappeared
The structure
returns, and the branches and roots recommence to grow.
of the plant is such that when dehydration occurs, the cells on one sido
of a branch are thicker than those on the other, thus they contract
unequally and cause the branch to curl up.
;

—

Solms-Laubach's Introduction to Fossil Botany. j This valuable
is devoted chiefly to the remains of Vascular Cryptogams, no
reference being made to Angiosperms, and a small portion only of the
space being devoted to Thallophytes, Musciuefe, and Gymnosperms.
Besides the organisms of doubtful position, he classifies the fossil
Ferns, EquiseVascular Cryptogams under the following heads, viz.
tacete, Hydropteridete, Lycopodites and allied forms, Lepidodendrea3,
The LeioderSigillariea3, Stigmaria, Calamarieae, and Sphenophylleae.
mariefo are regarded as belonging to the Sigillariefe rather than to
Gymnosperms. The Calamarieae are treated as belonging to a difibrent
section to the true Equisetacete, and as having been furnished with both
macrospores and microspores.

work

:

—

Muscineae.

Peristome of Mosses.|

— Continuing his

observations on this organ,
especially deals with the structure of the internal
peristome and its variations. The internal peristome of the Orthotrichefe is not very dissimilar from that of Neckera, Wehera acuminata,
Cylindroihecium, and the other Hypnobryaccje, where the basilar membrane is very short. The primitive rosette is always composed, on the
dorsal surface, of sixteen rows of rectangles opposite to the ventral
plates of the teeth, and on the ventral surface, of less regular trapezes
forming fewer rows. This structure of the internal peristome is not
essentially different from that of the Bryaceas.
In the genus Cinclidium
the internal peristome presents a somewhat singular aspect.
It has the
form of a cylinder closed above by a hemispherical dome. The lower
half has the same appearance, the same colour, and the same structure
as in the genus Mnium.
The only difference between the structure of
the internal peristome in the Cinclidieje and the genus Mnium is that in
the former the thickening extends all over the surface of the peristomal
cylinder.
In the Fuutinalacefe the internal peristome has the form of
an elongated cone, composed of sixteen straight, vertical filiform columns,
which are connected by numerous equidistant horizontal branches.
Cinclidium suhrofundum forms a connecting link between the structure
as found in the Cinclidiea) and that of the Fontinalacea3.

M.

Philibert

now

* Bull. Soc. Bot. France, xxxv. (1888) pp. 109-12.
Solms-Laubach. H., Graf zu, 'Einleitung in die PaljEophytologie,' 416 pp.
49 figs., Leipzig, 1887.
Cf. this Journal, ante. p. 461.
X Rev. Bryol., xv. (1888) pp. 24-8, 37-44.
t
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—

German Sphagnaceae.* Herr E. Eussow contests the view of Eoll f
that the species of SjjJiagnum cannot be distinguished by any constant
characters, but pass insensibly one into another.
Ho finds, on the contrary, the specific characters as well marked as in any other group of
Herr Eussow includes in the section EuspJiagnum twenty-two
plants.
European

which he

species,

classifies as

follows:

—

(1)

Acutifolia

(S.

Jimbriatum Wils., GirgensoJinii Euss., Bussowii "Warnst., Warnstorfii Euss.,
tenellum Kling., fuscum Kling., qumqiiefarium Warnst., suhnitens E. & W.,
acutifolium Ehrh. ex parte) ; (2) Papillosa (squamosum Pers,, teres Angst.,
Wuljianum Girg.) (3) Cuspidata {Lindbergii Schpr., riparium Angst.,
cuspidatum Ehrh., molluscum Bruch.)
(4) Subsegunda (cavifoUum
Warnst.); (5) Teunoata (molle Sulliv., rigidum Schpr., Angsfrcemii
Hartm.)
Of these, S.
(6) Cymbifolia (jpalustre L., Austini Sulliv.).
Warnstorfii is new.
;

;

;

Lichenes.

—In

his monograph of this genus of lichens, Herr E.
Wainio describes four species of the subgenus Cladina, two oi Pycnothelia,
and eighty-one of Cenomyce. In the diagnosis of the species he makes
use of characters drawn, from the form and size of the spermogonia, from

CIadonia.|

a red pigment, chrysophanic acid, which he found in several species
with brown and light apothecia, and from the presence or absence of
certain layers in the podetia.
In each species the gonidia of the podetia
and of the thallus are described.
The author takes the opportunity of correcting Krabbe's description
of C. papillaria,^ who states that only pseudopodetia occur on it, whereas
it possesses true podetia.

—

Herr P. Sydow publishes a monoSydow's Lichens of Germany.
graph of the Lichens of Germany, amounting to 1065 species. The
classification adopted is founded on that of Massalongo and Korber.
After an introduction on the morphological and anatomical characters of
the group, follow directions for the collection and preparation of lichens,
||

a guide to the literature, a clavis for the determination of the families,

and a description of

eacla species.

Algae.

—

Apical Cell of Fucus.lT Mr. W. M. Woodworth has made a careful
study of the structure of the growing point in Fucus, and is unable to
confirm the statements of Eeinke and Eostafinski as to the existence of a
group of initial cells. The species chiefly examined is F, furcatus of the

New England

coast.

The author

finds the apex of the frond to be here frequently occupied
Sections in different
depression of considerable depth.
directions through the growing point show that at the base of this
terminal depression there is always one cell considerably larger than all
the rest ; on either side of this apical cell is a series of cells that become

by a

slit-like

* Eussow, E., ' Ber. iib. d.
einheimischen Torfmoosen,' 1887, 23 pp. See Bot.
Centralbl., xxxiv. (1888) p. 103.
t 8ee this Journal, 1886, p. 108.
' Monogr.
Cladoniarum univ. Pars prima,' 509 pp., Helsingfors,
J Wainio, E.,
1887.
§ See this Journal, 1882, p. 388.
Sydow, P., Die Flecliten Deutschlands,' 831 pp. and numerous Jigs., Berlin,
1887.
1 Ann. of Bot., i. (1888) pp. 203-11 (1 pi.).
.

'
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Binallcr as the distance

from the central

cell increases

;

and these arc

At the base of these larger cells
coutimious with the ci)idermal cells.
arc smaller ones of irregular shape, from which the hypha) of the stem
larger central cell is undoubtedly the initial cell of all
a four-sided wedge-shajied cell, thu smaller and upper end
being rounded and the base truncated its longer diameter is at right
angles to the broad surface of the frond.
originate.

the rest

;

The

it is

;

The same

general results were obtained in

jP.

vesiculosus

and F.

filiformis.

The preparations were made by preserving the fresh material in
alcohol of about 70 per cent., and imbedding in parafiBn, after staining
with various anilin dyes sections were then made in ribbons on a Jung
microtome, and mounted in balsam.
;

—

Phycoerythrin.* Herr F. Schiitt proposes the term rhodophyll for
the compound pigment of the red alga), limiting the use of phycoerythrin
to the jiortion soluble in water, while the portion soluble in alcohol he
Corresponding to the terms chlorophyll and
calls Florideee-greeu.
rhodophyll, w^e shall then have phoeophyll for the chromophyll of the
Phffiophyceje, cyauophyll for that of the Cyanophycese, melinophyll for
that of the Diatomaeeae, and pyrrophyll for that of the Peridinea;.
In
the same manner, the portion soluble in alcohol is composed of chlorophyllin and of the various forms of xanthophyllin found in the different
gi'oups, viz. phycoxanthin, diatomin, and peridiniu ; while the 2>igtnents
soluble in water may be termed phycoerythriB, phycophajin, and phycopyrrin.
The absorption-spectrum of a solution of phycoerythrin is described
in the cases of extracts of Ccramium rubruni and Dumontin fiUformis.

—

Procarp and Cystocarp of Gracilaria.j Mr. T. Johnson finds that
the position of the hitherto undetected procarp in Gracilaria conferThe procarp consists of six or
voides is indicated by a lateral swelling.
seven cells, distinguished by general arrangement, size, and contents
from the surrounding cells of this swelling. From an apical and usiially
smaller cell of this group arises the trichogyne, which, after a more or
less circuitous course within the swelling, reaches the external surface,
on which it projects, exposed for contact with the " spermatium." The
pericarp is, in Gracilaria, formed before fertilization, and, together with
the procarp and placenta, arises by repeated periclinal division of the
two or three outermost cortical layers of cells of the swelling.

The act of impregnation exhibits several remarkable peculiarities.
The cells both of the procarji and of the placenta coalesce with one
another by the disappearance of their cell-walls and the fused cells of
the procarp and of the placenta are placed in communication with one
another by protoplasmic protrusions (diverticula), proceeding from the
fused cells of the procarp and passing through their swollen walls.
The
cells forming the free surface of the placenta now produce radiating
rows of basipetally formed spores while from the fused procarpial cells
other diverticula arise, which also form spores at their free ends independently of the placental cells.
The author suggests that the nucleus resulting from the impregnation
of the trichogyne by the " spermatium," fuses in turn with the nuclei of
;

;

* Ber. Dciitsch. Bot. Gcscll., vi. (1888) pp. 36-52 (1 pi.),
t Ann. of Bot., i. (18S8) pp. 213-22 (1 pi.).
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This complex nucleus then undergoes
the combining procarpial cells.
repeated division, and the daughter-nuclei pass, one through each of the
diverticula, into the placental cells, there to fuse with their nuclei, this
union being followed by division. This process occurs throughout the
whole placenta, so that in the end each of the placental cells from which
the spores are directly formed, has received into its nucleus part of the
substance of the nucleus formed by the fusion of the nucleus of the
" spermatium " with that of the carpogenous cell.
The procarpial cells of Gracilaria are homologous with the auxiliary
cells in Dudresnaya ; but, owing to the concentration of these cells
round the procarp, there is no need of the long connecting-tubes of the
latter genus, which are replaced by the protoplasmic protrusions or
diverticula.
Nothing was seen corresponding to the production, in
Dudresnaya, of several cystocarps from a single procarp.

—

Mr. E. P. Bigelow confirms the
Frond of Champia parvula.*
observations of Debrayf on the structure of the frond of this seaweed,
and adds also particulars regarding those of C. salicornioides, Lomentaria
Baileyana, and L. Coulteri.

—

Development of Hydrurns.J Herr G. Lagerheim finds this alga
extraordinarily abundant in the neighbourhood of Freiburg-i.-B. in the
winter and spring, disappearing in the summer, as it grows only in cold
Each individual is inclosed in a slimy gelatinous
running water.
envelope which differs in consistency at different parts of the thallus,
but is quite structureless. The cells are dispersed through this jelly ;
towards the apex of the branches they are in close contact with one
another ^ but in the older parts of the thallus they are at some distance
apart ; while at the base, above the point of attachment, they are again
crowded. In each cell are one or two parietal chromatophores, coloured

brown by phycopheein, accompanied apparently by phycoxanthin. Each
chromatophore contains a lenticular pyrenoid, and probably a single
nucleus. In the lowest part of the protoplasm are several small vacuoles,
some of which can be distinctly seen to pulsate. Each cell is surrounded
by a very delicate membrane, possibly of the same substance as the
envelope, but containing less water.
It is only the cells of the branches which produce zoospores, each
They force
cell in this position giving birth to either two or four.
their way through the deliquescent cell-membrane and envelope, and,
when mature, are of very peculiar form. When mature they are tetrahedral, each angle being prolonged into a slender colourless beak; in
one of the angles is a brown chromatophore and in the centre of the
side opposite to the chromatophore a single short cilium, and near it two
The zoospore moves very
pulsating vacuoles, but no pigment-spot.
slowly with its cilium in front. After a time it rounds itself off. They
appear to germinate directly without conjugation.
Hydrurus probably remains in a dormant state through the summer
and autumn. The author has found at this time on stones in streams
collections of roundish cells inclosed in jelly, which may be the palmellaHe has observed the formation of resting-spores,
condition of the alga.
in
which are produced, like the zoospores, in the branches, about 15
;

//,

* Proc. Amer. Acad. Arts and Sci., xxiii. pp. 111-20.
See Eot. Centralbl.,
xxxiv. (1888) p. 99.
t See this Jom-na], 1887, p. 624.
73-85 (5 tigs.).
X Ber. Dcutsch. Bot. Gesell., vi. (1888) pp.
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diameter, nearly ppberical and inclosed in a firm double membrane. Tboy
arc also surrounded by a peculiar stalked envelope of colourless gelatin,
wbicb forces itself tbrougb tbe gelatinous envelope of tlie tliallus, and
Tboy arc produced on different individuals
finally becomes detacbed.
from tbe zoospores.
Witb regard to tbo systematic position of Ht/dnirus, Lagcrheim
tbinks tbat it sbould possibly be placed as a diverging branch at the

base of tbe Pbajopbycefe.

—

Development of Pediastrum.* Horr E. Askenasy has been able to
follow out tbo bistory of development of tbis alga, cbicfly in tbe case of
P. Boryanum, and has found it correspond closely to tbat of IJiidrodlrfyon.
He fotnid tbis species accompanied by large quantities of a Polyedrium,
wbicb be calls P. iwlymorplium, witb a ratber tbiu cell-wall, and spiny.
Tbo
Tbis is a stage in tbe development of Pediastrum Boryanum.
contents of tbe Polycdrium-coll gradually arrange themselves into a disc,
its membrane then bursts by a transverse slit, and tbe entire contents,
still surrounded by tbe innermost layer of tbe membrane, escape through
the slit and assume a globular or ellipsoidal form, tbe macrogonidia
Finally they arrange
being now in active "swarming" movement.
themselves in a plane, invest themselves in a thick membrane, and
These coenobia may again produce new
become a Pediastrum-disc.
coonobia of the same kind, and in either case tbe process is a very rapid
The usual number of cells in a ccenobium is sixteen, thirty-two, or
one.
sixty-four.

The author believes that a large number of forms hitherto described
as distinct species of Pediastrum are in reality but stages in the development of other species.
nucleus can be readily detected in the cells of Pediastrum, as also,

A

yoimg discs, distinct chromatophores.
Herr Askenasy has been able to follow the escape of the macrogonidia
from the cells of the coenobium they are provided with two very short
The microgonidia are fusiform
cilia, which are very difiScult to detect.
in shape, and are provided with two long cilia they are gametes, and
in

;

;

conjugate witb one another, but not with those which originate from the
same cell.
The zygotes soon come to rest, surround themselves with a
firm membrane, and increase gradually in size from 4 /x to 21 or 24 [x.
After a long period of rest they no doubt develope swarm-spores, in the
same manner as Hydrodictyon, from which polyhedria are developed.
The author regards Hydrodictyon and Pediastrum as forming together
a single family very nearly related to the Volvociuese.

—

Algse parasitic on the Sloth.f Mdme. Weber van Bosse describes
comprising three new species and two new genera, found as a
parasitic growth on tbe hairs of two genera of Tardigrada, Bradypiis and
Cltoloejyus.
On the side exposed to the light the hairs of these sloths arc
completely covered, when living in their natural very moist atmosphere,
to the extent of possibly 150,000 to 200,000 individuals on a single

algfe,

hair.

One of the species is green, and appears to constitute a new genus of
Chroolepidese.
It has two kinds of reproductive organ, large ovoid
* Ber. Deutsch. Bot. Gesell., vi. (1888) pp. 127-38 (1 p].).
t Natuurk. Verhand. Hollaud. Maatsch. Wctcnsch. (2 pis.), 1887.
Cciitralbl.. xsxiv. (1888) p. 161.

Bee Cot.
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cilia, and small ovoid or angular microspores,
were detected.
The mode of reproduction could not
The following is the description of the new genus TricJio-

macrozoospores with four

on which no

cilia

be followed.
Fila articulata, irregulariter ramosa, in stratis tenuibus expansa,
viridia fila singula late confluentia, ad apicem plerumque sensim
attenuata, reptantia. Eamuli uni- pauci-articulati, appendice radiciformi
Articuli vegetativi cylindracei, diametro sequali vel 1/2 latiore
destiti.
longitudini, ad genicula leviter constricti, contento viridi, chromatophoris
exiguis, loculo centrali sine colore, granulis minutis circumdato
membrana hyalina, firma, duobus stratis constituta.
Cellulsa vegetativ^e
intumescentes in zoosporangiis transmutantur.
Propagatio agamica
macro-zoosporis et microsporis.
Macro-zoosporse liberse ovatte, polo
antieo hyalino, ciliis quaternis vibrantibus instructse; contento viridi,
ocello rubro non viso. Microsporse contenti divisione succedanea repetita
ortse, 32 in quaque cellula, pariete matricali lateraliter ostiolo poriformi
aperto liberatte, macrosporis minores, ovatse v. angulatee et ciliis destitutte,
Verisimile statim porro evolventes, nee inter se discedeutes in thallum
Propagatio sexualis adhuc ignota.
transformantur.
The two other parasitic algae are violet, belonging to the family
Chamaesiphoneae, and forming a new genus named Cyanoderma, with
coccogonia, each of which contains a varying number of gonidia.
The
following is its diagnosis
Algee unicellulares, conidiis et cellularum
vegetativarum divisione sese multiplicantes.
Cellulae vegetativee cum
coccogoniis in eodem thallo evolventes, contento homogeneo, colore coerulescente violaceo, minutse, in pili substantiam penetrantes.
Coccogonia
globosa aut subglobosa, membrana crassa circumdata, matura demum ad
apicem soluta. Conidia pauca aut numerosissima, et contenti divisione
in tres directiones angulis rectis sese secantes orta.
Species omnes in

pMlus
amoene

—

;

;

:

—

aere crescentes.

—

Conjugation of Spirogyra.* Herr C. E. Overton has followed the
course of the process of conjugation in Spirogyra, especially in S. decimina
and nitida.
He finds the most convenient fixing material to be chromic
acid and its compounds, or picric acid, and the preparation was then
stained with an alcoholic solution of borax-carmine, treating afterwards
1-0 5 per cent hydrochloric acid in 70 per cent, alcohol.
with a
In ;S^. Weheri, with a diameter of 24:-28 /x, the conjugating processes
approached one another with a rapidity of about 3 ju, in the hour. After
contact, it takes twenty-four hours for them to become firmly attached to
one another, and for the separating wall to become absorbed.
The
author believes that, during their growth, a substance is exuded from the
processes by which the direction of their growth and their ultimate
meeting is brought about. The development of the processes does not
appear to be always caused by their mutual action on one another, as a
cell is sometimes found to put out one of great length, which does not
unite with any other cell. In many species the sexual nature of the cells
can only be regarded as relative, not absolute, as is shown by the occurrence of lateral conjugation.
This frequently takes place with groups
of four cells, of which the two central ones are of the same sex.
The passage of the contents of the male cell, which usually takes
place at night, is a purely physical process.
By the use of the method
mentioned above, and examining in xylol or Canada balsam, it is easy to
•

•

* Ber. Deutsch. Bot. Gesell., vi. (1888) pp.

68-72 (1 pL).
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detect the two nuclei in the zygote after conjugation, which afterwards
The formation of the membrane of the spore probably takes

coalesce.

place by apposition.

—

Uronema, a new genus of Chlorozoosporeae.* Herr G. Lagerheim
gives the following diagnosis of this new genus of Algfc, which ho
regards as a connecting link between the Chajtophoraccaj and tho
Fila non ramosa, muco non involuta, c serie siniplici
Ulothricacea)
Cellula apicalis attenuata.
Membrana
cellularum formata, basi adnata.
Nuclei cellularum siuguli.
ccllularis tenuis et hyalina, non lamellata.
Chromatophori singuli, parietalcs, lamiuiformcs, viridos, margino
Megazoosporaj
infequali, pyrenoidis binis (rarius singulis) praiditi.
singula), rarius bina) (vel complures ?) e contcntu cellularum omnium
fili non mutatarum orta), ovoidea), ciliis vibratoriis quatcrnis et puncto
rubro prsedita), per ostiolum magnum poriforme vel cellula parte mediana
membranfe gelificata fracta examinantcs, germinantes fila nova formantes.
Aplanosporai contractione contentus cellulfc formats) (vel e zoosj)ori8
:

—

orta) ?).

The species on which the genus is founded, U. confervicohim, was
found by the author epiphytic on filaments of Conferva in ditches near
Warberg in Sweden. He thinks it probable that Stigeoclonium simjjlkissmiim Eeinsch belongs to the same genus.

—

Wille's Contributions to Algology.t Prof. N. Wille publishes in
a number of his observations on various classes of Algfe, most
They comprise
On
of which have appeared before only in Swedish.
the swarm-cells of Trentejwhlia and their conjugation J On a new endophytic alga (Eniodadia Wittrockii) § On cell-division in Conferva ;
On cell-division in (Edogonium ; On the germination of the swarmspores of (Edogonium ; % On the resting-cells of Conferva;** On the
genus Gongrosira ; ^\ and on akinetes and aplanospores JJ as well
In the
as the paper on Chrysopyxis hipes and Dinohryon sertularia.%%
paper on Gongrosira, Prof. Wille gives this definition of his terms
The former are non-motile reproductive
alcinetes and aplanospores
the latter are
cells produced non-sexually and without rejuvenescence
non-motile reproductive cells produced non-sexually by rejuvenescence.
Akinetes occur in Trentepohlia, Conferva pachyderma, and Ulotlirix, as
well as in the so-called sj)ores of Nostocacere and Eivulariaceae ; aplanoThe two kinds of restingspores in Conferva stagnonim and WittrocJcii.
cells pass into one another, and akinetes into ordinary vegetative cells, by

German

:

—

;

;

||

\\

;

:

—

;

insensible gradations.

—

Hansgirg's Alga-flora of Bohemia. HH Prof. A. Hansgirg has now
completed the first part of his important ' Prodromus of tlie Alga-flora
of Bohemia,' comprising the Ehodophycefe, Phaeophyccfe, and ChloroThe number of species described is 523, each genus being
phyceae.
illustrated by one or more woodcuts.
Hansgirg agrees with Eostafinski in including Hydriirus and Chromo*

Malpighia, 1. (1887) pp. 517-23 (1 pi.).
t Pringsheim's Jahrb. f. Wiss. Bot., xviii. (1887) pp. 425-518 (4 pis.).
§ Ibid., 1880, p. 1023.
X See this Journal, 187D, p. 601.
** Ibid., 1882, p. S3G.
Ibid., p. 1024.
TI Ibid., p. 1025.
§§ Ibid., 1883, p. 863.
tt Ibid., 1884, p. 107.
JJ Ibid., p. 272.
nil Hansgirg, A., 'Prodr. d. Algenflora v. Bohmen,' Theil 1, Heft 2, Prag, 1888.
See Bot. Centralbl., xxxiv. (1888) p. 97. Cf. this Journal, 1887, p. 125.
II
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phyton under Phseopliyceas, as well as Syncrypta, usually placed under
Volvocineae. The ChloropliyceaB are divided into ConfervoideEe, Sij)lione8e,
and the isogamous Confervoidese again
Protococcoidese, and Conjugatge
into Chsetoplioracese, Cladophoracete, Trentepohliacese, and TJlvacese.
The Protococcoidege are again divided into VolvocineEe, including the
new genus Cylindromonas, and Palmellacese, with which the Protococcaceje
Under the Protococcacese is placed the new subfamily
are united.
Coccacese which includes a number of forms regarded by the author and
others as stages in the development of higher algse.
number of new
species and varieties are described.
Some further details are given in
another paper.*
;

A

—

-Hauck and Ricliter's Phycotheca universalis. Three parts of
Each contains a specimen of
this valuable publication are now issued.
50 species belonging to every class of algae, many of these being rare
and

difficult to obtain.

detail,

The synonyms

of each species are given in

and the locality whence the sj)ecimen was obtained.

—

Venetian Chlorophycese.t The
Flora Algologica della Yenezia is
authors following almost entirely the
members of each genus, as well as of
'

'

third part of De Toni and Levi's
devoted to the Chlorophycese, the
classification of Eabenhorst.
The
the larger groups, are arranged in

an analytical key.

—

Chsetoceros.J Herr F. Schiitt describes the structure of this genus
of Diatomace^, of which several species are at times exceedingly
abundant in the Baltic, floating free on the surface of the water. The
cell-wall consists usually, as in Melosira, of only three pieces, the two
valves and a single girdle, and the genus is distinguished from all others
by the very long horns, a pair of which spring from each end of each
They are not above 1/20 the diam. of the cell, but many times as
cell.
They are continuations of the eelJ.-wall, and are, like it, strongly
long.
silicified, the cell-contents being in unbroken communication ; and tbey
may even contain chromatophores. The separate cells which result from
the division of a single mother-cell usually remain for a time attached to
one another in chains, the mucilaginous substance which connects them
together being apparently formed between the horns. In the process of
cell-division the horns do not begin to make their appearance, as small
papillae, until the young cells have nearly separated from one another.
Like m^iU^ other genera of diatoms Chsetoceros is characterized by the
formation of " internal cells " or resting spores, formed singly in the
mother- cells. They are formed by the contraction of the contents of the
mother-cell, which retreat from the cell-wall and round themselves off,
secreting at the same time a new cell-wall which is provided with spines
or protuberances.
These are not, like the horns, hollow, but are solid
silicified rods.
The horns of the mature cell vary greatly in form and
size in different species of the genus, and even within the same species.

—

Varieties of Aulacodiscus.§ Mr. J. Eattray supplements his monoby a descrijDtion of abnormalities which occur in
the different species in the following points
the ordinary
(1) Outline

graph of this genus

||

:

—

:

—

* Oesterr. Bot. Zeitschr., xxxviii. (1888) pp. 41-4, 87-9, 114-7, 149-51.
De Toni, G. B., e D. Levi, ' Flora Algologica della Venezia. Parte terza, Le
Oloroficee,' 206 pp., Venezia, 1888.
X Bot. Ztg., xlvi. (1888) pp. 161-70, 177-84 (1 pi.).
This Journal, ante, p. 337.
§ Journ. of Bot., xxvi. (1888) pp. 97-102 (1 pi.).
t

||

—
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circular outline becomes occasionally polygonal, autl normally so in J.
elevations and inflations of various kinds occur
(2) Surface
differences of colour in mature valves
in different species.
(3) Colour
depend on the thickness of the valve, those having the superficial layer
:

j)ohj<jotui8.

—

:

—

absent from certain portions being lighter there than elsewhere.
(4)
in some species the central space is uniform in outline
Central space
variations
and dimensions, while in others it varies. (5) Markings
are constantly met with in the degree of distinctness of the individual
markings, arising from their greater or less elevation above the general
the number of these is extremely variable,
surface.
(6) Primary rays:
from entire absence in abnormal forms of A. Kittoni to 45 in A. orientalis,
and they are far from constant even in the same species, (7) Processes
these vary in their distance from the circumference, and arc altogether
wanting in A. apedicellatHS and A. suspcdus, and in abnormal forms of
A. Kittoni.
:

—

:

—

—

:

Fungi.

—

Blue Coloration of Fungi by Iodine.* M. L. Eolland records
several instances in which tho tissues of Fungi give the blue reaction
with iodine alone. This occurs with the hairs and fibres of the stipes
of Mycena tenerrima, a small agaric growing on the bark of poplars in
the neighbom-hood of Paris also in the sijores of Cyjjliclla vitcllina, a
new Hymenomycete from Chile.
;

—

Classification and Description of Fungi.f
Herr H. Karstcn comments on and criticizes various points in Winter's Monograph of the
German Fungi in Rabenhorst's Cryptogamen-Flora von Deutschland
some details of the classification adopted, and also the terminology,
nomenclature, and synonymy.
'

'

Biological Studies of Fungi-I— M. P. Vuillemin describes a new
Entomoplitlwra, E. glceospora, parasitic on flics.
The mycelium is formed
of elongated branched filaments, with here and there dense tufts of
hyphjB, which ramify several times, each of the ultimate branches forming
a spore at its apex; the spores give birth, on germinating, either to
sporidia or to a mycelium.
The mycelial filaments are uusejitated, but
contain a number of nuclei dispersed with great regularity, each segment
containing several. Each spore contains a nucleus, which passes into
the sporidium when this is formed from it.
After an account of the life-history of Mucor Jieterogamus,% M.
Vuillemin describes two new species of the genus
M. neglectus, a very
small species, with the sporangiophores branching in a sympodial manner,
and M. ambiguus, with coiled sporangiophores resembling those of Circinella.
He states that the sporangium of 3Iucor does not dehisce at all
when the atmosphere is very dry.
Further notes follow on some species of Ascomycetes. The author
confirms Tulasne's statement that TricTioderma viride is a conidial form
of Hi/pocrea riifa.
The name Melanospora Fai/odi he gives to a fungus
growing on Leotia hihrica, which had been called by Fayod Hypomyces
:

Leotiarum

;

he has observed

its ascospores,

and has

also

discovered

* Bull. Soc. Glycol. France, 18S7, p. 134.
See Kev. MycoL, x. (1888) p. 49.
t Flora, Ixxi. (1888) pp. 49-61, 6n-80.
: Bull. Soc. Sci. Naucy, 1887.
See_Morot'8 Journ. Bot., ii, (1888) Rev. Bibl.,
P- 1^§ See this Jouraa), 1887, p. 281.

—
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sclerotia on it.
Peziza mycetophila, which grows in its conidial form on
Ladarius vellereiis, is known, not only in its pezizoid, but also in its
conidial form as Monilia alho-lutea, and as a sclerotium.
When the

sclerotium germinates, it gives birth not to a fructification, but to a
In Saccohokis depauperatus the whole membrane of the aseus
is coloured an intense blue by a solution of iodine.

mycelium.

rormation of two fertile hymenia in Polyporus applanatus.*
E. Heckel describes a specimen of Polyporus applanatus with a
double hymenium. The first hymenium, which was normal, was more
developed than its congener situated on the opposite side of the same
pilous.
The second hymenium, which was formed of short oblique
tubes, was less than half as thick as the former.
The most remarkable
fact about this monstrosity was that the two hymenia were both fertile,

—M.

though 60

diflferent.

—

Stretching of the Receptacle of the Phalloidei.t Herr E. Fischer
has investigated the cause of the remarkably rapid extension of the
receptacle of the Phalloidei, by which the volva is burst, and the mass
of spores raised up. The observations were made chiefly on Phallus
impudicus, but the explanation probably applies to the other species also.
The extension is well known to be accompanied by a smoothing out
of the previously folded or plaited walls of the chambers of the receptacle
air.

and De Bary attributes this to the inflation of the chambers by
Herr Fischer does not consider this explanation adequate. He

;

suggests that the folding of the walls is due to their rapid growth, while
the extension of the stalk is prevented by the surrounding tissue.
The
cells which lie on the concave side are thus arrested in their growth,
and become extremely compressed. As soon as the pressure is removed
by the severance of the connection with the surrounding tissue, the
tension causes a sudden smoothing out of the walls of the chambers, and
a corresponding increase in their size ; and this is no doubt assisted by
the entrance of air into the chambers, which probably at first takes place
from the intercellular spaces of the sui-rounding tissue.

—

Revision of the Genus Bovista.| Mr. G. Massee gives a diagnosis
of the genus Bovista, and also descriptions of thirty-nine species, several
of them new. Although allied to several genera, it has perhaps the most
affinity with Lycoperdon, the points of difference between the two genera
being that in Bovista the cortex is free, and falls away in patches, the
sterile base is absent, and the capillitium springs from every portion of
the inner wall of the peridium ; while in Lycoperdon the cortex becomes
broken up into warts or spines, the sterile base being present. The
author subdivides the genus Bovista by means of spore characters
(a) Spores globose, warted or spinulose.
(&) Spores globose, smooth,
(d) Species in which information about the spores
(c) Spores elliptical,
is wanted.
:

—

Formation of the Asci in Physalospora Bidwellii.§ M. Frechou
was noticed on the vines in France, in
1885, by MM. Viala and Eavaz, only the festival forms of the parasite
had been studied. Towards the end of June, at Nerac, shortly after the
states that since the black rot

* Eev. MycoL, x. (1888) pp. 5-6.
t MT. Naturf. Gesell. Bern, 1887 (1888) pp. 142-57 (6 figs.).
129-37 (1 pL).
X Journ. of Boi, xxvi. (1888) pp.
§ Comptes Keudus, cvi. (1888) pp. 1361-3.

1888.

2 X

—
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first spots on the leaves, the fungus propagated itself
These spores
aid of sjiores contained in receptacles (pycnidia).
are ovoid and colourless, and easily germinated when the necessary conIt appears that the fungus
ditions of heat and humidity were furnished.

appearance of the

by the

always attacks the leaves first the spores are 4hen conveyed from the
Besides the pycnidia, other smaller
loaves to the grapes by rain.
receptacles may be seen ; these are the spermogonia which contain the
The rule of these organisms has not yet been determined in
spermatia.
a satisfactory manner.
;

Development and Fructification of Trichocladium.*

—M. L. Dufour

states that Trichocladium asperum Harz, consists of long, colourless,
branched filaments, and on these are short ramifications which terminate
is formed of two cells, the lower of which,
gradually becomes as large as the upper one.
They are at first colourless, then brown, and finally black, and aro
The author found that the liquid best
tuberculatcd when mature.
suited for the culture of this fungus was neutralized orange-juice.
The commencement of gennination took place in twenty-four hours
From one of the two cells of the spore, or sometimes
after sowing.
from both, a small colourless vesicle may be seen to grow, from which
Tho
arise some short and slightly branched germinating filaments.
mycelium then increases, branching abundantly. The important points
to notice are that the mycelium is not septated, and that the spore is
bicellular, black, aud warty.

in a single spore.

This spore

although smaller at

first,

—

According to M. J. de Seynes
Ceriomyces and Fibrillaria.t
Fihrillaria consists of radiciform threads analogous to the mycelium of
Glatlirns and Phallus, ramifying and anastomosing in a manner some-

what similar to Bhizomorpha, from which however it differs in colour
Ehizomorpha being black, and Fihrillaria white, or yellowish white.
Certain siiecinieus of Fihrillaria exhibit irregular nodosities along the
course of the radiciform threads. These bodies have been described
under the name of Ceriomyces by Corda. The author has, however, been
able to determine the comi^lete identity of Ceriomyces and Fihrillaria.

—

New Genus of Sphaeriaceous Pyrenomycetes4 Sig. P. A. Saccardo
gives descriptions of two species which form a new and very remarkable
type of Pyreuomycctes. The following is the diagnosis of the genus
Berlesiella Saccard. Perithecia subcarbpnacea, atra, globosa, stromate
pulvinato vel hemispherico, v. effuso carbonaceo, inserta, discreta vel
basi tautum connexa, botryoso-prominula, setosa, ostiolo minuto vel
Asci elongati (spurie paraphysati, octospori).
obsolete.
Sporidia
ovoideo-oblonga, 2-pluri septata et muriformia, e hyaline flaveola.
Berlesiella nigerrima gi'ows on Prunus Padus, and is often parasitic
on the perithecia of Eiitypella padina ; B. hirtella grows on tho branches
of Samhucus, near Rome.
:

New

Genus Peltosph3eria.§— Sig. A. N. Berlese gives the diagnosis

new genus

of sphaeriaceous Pyrenomycetes, to which ho gives the
of Peltosphseria :
Perithecia sparsa epidermide tocta ct basi ligno infossa, sursum
clypeo stromatico atro teeta, rare bina sub eodem clypeo. Ostiola vix

of a

name

—

* Dull. Soc. Bot. France, xsxv. (ISSS) pp. 139-44.
; Kev. M) wl., x. (188S) pp. G-8 (1 pi).

f Hjitl- pp. 124-7
§ Ibid., pp. 17-8 (I j.l.).

—
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erumpentia, brevia. Asci cylindracei sessiles, paraphysati, octospori.
Sporidia monosticlia ovoidea, septata, muriformia. The author describes
one species, P. vitrispora Berl., which grows on the branches of a
Californian Lonicera.

—

New

Mucedineae.* M. Boudier describes a new fungus Isaria
which he finds parasitic on the dead bodies of spiders ; also
another new species, Stilbum viridipes, on decaying chips of oak.
cuneispora,

—

Clathrospora and Pyrenophora.f Sig. A. N. Berlese follows up his
monograph otPleospora J witJIi those of the two allied genera Clathrospora

In both genera the primary
(8 species), and Pyrenophora (27 species).
divisions of the genus are made to depend on the number of septa and
on other characters drawn from the structure of the sporidia.

New

—

Under the name P. Dahlise, M. J. Costantin
species of Papulaspora found on the tuber of a dahlia.
It appears to be a form of the genus Dactylaria, and produces a number
of spherical bodies, somewhat of the nature of sclerotia, which have the
power of germination, each cell of the spherule giving rise to a germinating filament.
Papiilaspora.§

describes a

new

—Herr P. Magnus gives a revised diagnosis of

this genus
Weber), with descriptions of two new species
S. Aschersoniana, on the root-swellings of Juncus bufonius, and S. Casparyana, on the same organs of J. Tenageia.
Schinzia.ll

of

Fungi

[EntorrJiiza

:

—

Fungus Parasitic on the Plane.1" ^M. C. Eoumeguere speaks of
the ravages committed on plane-trees in the south of France by the
attacks of a parasitic fungus Fusarium ramulorum.
It is the conidial
form of a well-known Ascomycete Calonectria pyrocliroa ; both forms
may sometimes be found on the leaves or young branches of the same
tree.

Anatomy

Common

—

Cedar-apple.** Mr. E. Sanford states that
{Gymnospm-angium macropus) originates in the
The mycelium
leaves of the smaller branches of Juniperus virginiana.
of the fungus causes an abnormal growth in the leaf- tissue, which carries
up the apex of the leaf as it developes, and pushes the branch to one side
About the 1st of May the
until the knoi itself appears to be terminal.
mycelium of the fungus collects in masses a little beneath the surface,
raising it up into little papillte. Later, the surface of the knot is broken
through at these points, and yellow cylindrical masses, composed of
spores borne upon long hyaline and more or less gelatinous stalks, are
protruded, and when moist swell up, and often extend to the length of
The author then describes in detail the changes which
nearly an inch.
of the

this species of cedar-apple

The
take place in the leaf as the result of the attack of the fungus.
is the great multiplication of cells which takes
place, and their generally enlarged size.

most striking of these

* Kev. Mycol., ix. (1887) pp. 157-9 (1 pL).
t Nuov. Giorn. Bot. Ital., xx. (1888) pp. 193-260 (4 pis.).
% See this Journal, ante, p. 469.
§ Morot's Joiu'n. Bot., ii. (1888) pp. 91-4 (1 pi.).
Ber. Deutsch. Bot. Gesell., iv. (1888) pp. 100-4 (6 figs.).
1[ Eev. Mycol., ix. (1887) pp. 177-9.
** Ann. of Bot., i. (1888) pp. 263-8 (1 pi.).
il
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Protopliyta:

—

M. M.
Cellular Envelope of the Filamentous Nostocaceae.*
Gomout ililTers to a certain extent from the conclusions of Borzi | with
regard to the nature of the envelope immediately surrounding the cell
in the filamentous Nostacaccao, which is stated by Borzi to be inseparable
According to M.
from the protoplasm, and to jiass insensibly into it.
Gomont, writers have hitherto confounded the envelope proper of the
Taking as a favourcell with the mucilaginous sheath of the trichomo.
able example Scytonema myochroits, he finds that the mucilaginous
sheath can be rapidly dissolved by chromic acid of a strength of from
33 to 50 per cent., with the exception of a very thin external pellicle,
the very thin perfectly transparent envelope proper of the cell being also
left behind.
This appears to possess properties intermediate between
those of the membrane of the hyphfe of fungi and those of vegetable
it is uncutin.
It displays a remarkable power of resistance to acids
afl'ected by the action for twenty-four hours of chromic acid of 33 per
chromic acid of 50 per cent,
cent., or of concentrated sulphuric acid
It is insoluble in potash ; with iodine redissolves it in a few hours.
agents it never takes a blue colour, but remains uncoloured or takes a
light yellow tint.
It takes up anilin dyes, especially fuchsin, with
great avidity.
;

;

—

Development of Mischococcus confervicola.J Prof. A. Borzi has
followed out the life-history of this Protophyte more fully than previous
observers. The ordinary dendroidal form, in which each branch consists
of two nearly spherical cells supported on a gelatinous stalk, is commonly found attached to alga3 and other water-plants. The cells have
Each has from
thin smooth cell-walls giving the reaction of cellulose.
In
two to four chromatophores without pyrenoids, and a nucleus.
addition to the ordinary dendroidal, Mischococcus has also a palmelloid
form, in which it spreads itself as a thin layer over the surface of the
substratum, dividing in two directions only; the cells being in comparison twice as large or larger. The cells of the palmelloid form
finally give birth to zoospores, sometimes one, more often two or four,
from each cell. Each zoospore has a red pigment-spot, and a single very
On germinating they again give birth to palmelloid
delicate cilium.
colonies. The dendroidal colonies are the result of a tendency of certain
cells in the palmelloid colonies to divide in a direction parallel to the
substratum
or more often they are derived directly from the germination of zoospores.
The cells of the dendroidal colonies also give birth
to zoospores, either one or two from each cell, which may be described
as microzoospores, in contrast to the somewhat larger macrozoospores
otherwise they are identical
resulting from the palmelloid colonies
with them. Sig. Borzi is satisfied that, at least imder certain conditions,
these microzoospores are zoogametes, conjugation taking place between
them the zygospores resulting from the conjugation have at first two
;

;

;

cilia.

—

Herr G. Lagerheim describes a variety of
growing on various Polyporece, and distinguished from the normal form by its cells being oval instead of cylinStichococcus bacillaris.§

this organism,

(3

fungicola,

* Morot's Joiirn. Bot.,

j

ii.

(1888) pp. 43-8.

t See this Journal, 1887, p. 448.
§ Flora, Ixxi. (1888) pp. 61-3.

% Malpigliia,

ii.

(1888) pp. 133-47.
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It is of interest in reference to the question of the polymorphism
of the Chlorophycese, exhibiting evidently a change of form resulting from
altered vital conditions, since all intermediate stages occur between the
Stichococcus hacillaris assumes a similar
typical and the varietal form.
form when it occurs as gonidia in the lichen- th alius of the Calicieee.
drical.

—

Remarkable Flos-aquse.* Dr. G. B. De Toni records the observation of a remarkable scum or " flos-aquaa " observed on the surface of the
water in an aquarium in the botanic garden at Parma. It consisted of
an enormous number of biciliated zoospores in very active motion, which
apparently could not be derived from any Cladophora or other alga
belonging to one of the higher groups. On germinating the zoospores
gave birth to a pseudo-pediastroid organism apparently identical with
DictyospJi aerlum Ehrenbergianum.

—

Composition of " Muffe." f Prof. E. Perroncito and Dr. L.Varalda
have examined the nature of the substance known as muffe (mould) used
largely for curative purposes in the district of Valdieri in Piedmont.
It is found as a scum on the surface of hot springs of a temperature from
56° to 69° C. more or less impregnated with sulphuretted hydrogen, and
is largely cultivated on the surface of wet inclined rocks.
They find it
to consist almost entirely of Lcpfothrix valderia, among which are interspersed filaments of an Oscillaria and cells of a Glceocapsa.
The fila8-1
ments of the Leiitoihrix have a diameter of from
/x.
'

'

—

Sacoharomyces minor. J Sig. G. Arcangeli maintains that this
organism is the chief factor in panic fermentation. It differs from S.
cerevisise chiefly in the size of its cells, which are considerably smaller.
He describes various nutritive media on which he was successful in
obtaining pure cultures of this ferment
a mixture of gelatin and
honey, Koch's nutrient gelatin, and agar-agar. In Koch's gelatin and
agar-agar, it developes chiefly on the surface of the substratum, forming
:

—

a white scum.
The author obtained an organism closely resembling S. minor, and
apparently identical with it, from the fermentation in water of the aril
of the seeds of Eunjale ferox, which contain a large quantity of
mucilage.

—

Spores of the rerments.§ M. E. Wasserzug states that in 1868
the spores of what was known under the name of Mycoderma vini were
observed for the first time by M. de Seynes. Shortly afterwards Eeess
cultivated various species of the genus Saccharomyces, not in a liquid, but
on slices of carrot, or potato, and found that the spores formed easily.
On account of their endogenous formation, and because there were usually
four in a cell, Eeess placed the Saccharomycetes among the lower
Ascomycetes.
The author's method for studying the spores of the
Saccharomycetes is to sow them on small pieces of filter-paper. Sterilization having been effected, the spores begin to form in about twentyfour hours at a temperature of 25°.
The author was able to study ten
species obtained from various kinds of wine and beer; in each case
In
purification was made with care by successive cultures on gelatin.
order to render the ascospores plainly visible, a weak solution of eosin
*

Ital., xx. (1888) pp. 295-7.
(1887) pp. 333-7.
X Nuov. Giorn. Bot. Ital., xx. (1888) pp. 303-6.
§ Bull. Soc. Bot. France, xxxv. (1888) pp. 152-7.

Kuov. Gioru. Bot.

t Notarisia,

ii.
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may

bo used

the spores then detach themselves, and arc coloured deep-

;

blue, the cells of the fermout being rose-coloured.

—

Symbiosis of Bacteria with Gloeocapsa polydermatica.* Dr. A.
TomasclKik replies to Kroufeld's criticism f on his previous i)apcr on

Although the symbiosis is not of so intimate a character
which takes place in the union of an alga and a fungus or
Schizomyceto to form a lichen, it is nevertheless quite distinct from true

this subject.

as that

parasitism.
muralis.

Ho

maintains the identity of the bacterium with Bacillus

Presence of a Phlogogenous matter in the Cultures of certain
Microbes. I M. S. Arloiug states that there exist in the nutritive media
in which microbes have been artificially cultivated certain toxic substances capable of reproducing more or less exactly the symptoms of the
malady caused by the microbes. M. Pasteur foimd these poisons in tho
cultures of the active principle of chicken-cholera, and M. Charrin in
those of Bacillus pyocijaneus.
The properties of this phlogogenous
substance show some interesting peculiarities. It manifests its maximum
activity at a temperature of 80^.
It still possesses a noticeable influence
when it has been submitted to a temperature of 110^ for a quarter of an
hour.
Finally, its effects do not operate with the same intensity on tho
various domestic animals on which it has been tried.

—

—

Chrome-aromatic Microbe.§ M. Galtier describes the properties
of a microbe obtained from the ganglia of a young pig.
Cultures were made on agar, gelatin, and potato, and at the end of
twenty-four, thirty-six, or forty-eight hours, a yellowish-green colour
was observed ; this colour gradually became deeper, and was slightly
different with the different materials used.
The cultures of this
microbe were also aromatic. The odour which was exhaled was very
pronounced, and was an odour sui generis, strong, but rather agreeable.

—

Sarcina of the lungs.
Herr G. Ilauscr records the interesting
discovery of tho endogenous formation of spores in a micrococcus.
It
occurs in a Sarcina obtained from tho lungs in pneumomycosis, consisting of cocci always united in groups of 2 or 4, instead of 8, as in
Fischer's pneumomycosis-sarcina.
It forms on gelatin patches of a
pearly-grey colour, extending over tho surface, but not liquefying the
gelatin.
Certain isolated cells contain, at a particular moment, strongly
refringent corpuscles, at first surrounded by a membrane which
gradually gelifies, and sets the corpuscles at liberty. In this state they
present the properties of ordinary spores.
These spores are readily
demonstrated by heating the preparation in an aqueous solution of
fuchsin, and decolorizing by sulphuric acid of 25 per cent.
the spores
alone resist the decolorization they may then be re-stained by methyleneblue._ They can be heated to 110" C, without destroying their power of
germinating even after the lapse of three years.
||

;

;

New Pathogenic Microphyte in Men and Animals. IF— Dr. G.
Bordoni-Uffreduzzi relates a case in which the post-mortem appearances,
» OesteiT. Bot. Zcitschr., sxxviii. (188S)
pp. 134-G.
t See this Journal, 1887, p. 996.
X
II

Comptes Rendus, cvi. (ISt^S) pp. 1365-8.
Muncbener Mod. Wochenschr., 1887, p. 545. See

(1888), Rev. Bibl., p. 5.
% Centralbl. f. Bacterid, u. Parasitenk.,

ii.

Cf. this Jom-nal, 1887, p. 785.
§ Ibid., pp. 13GS-70.
Bull. Soc. Bot. France, xxxv.

(1887) pp. 33-4.
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&c,, resembled those of anthrax, but were yet sufficiently different to
warrant a careful examination.
Cultivations from the mesenteric glands resulted in the isolation of
a micro-organism which resembled, but was not identical with, anthrax
bacillus.
As the microphyte was found in the other organs of the body,
and in those of inoculated animals, it was regarded as the cause of the
disease.
The animals inoculated from pure cultivations were dogs,
rabbits, guinea-pigs, and white mice.
In morphological characteristics
According to the various nutritive
it resembles Proteus to some extent.
media, the micro-organism grows in the culture sometimes as long
jointed or unjoiuted threads, sometimes as encapsuled rodlets and
roundish corpuscles. The name proposed by the author for his new
microphyte is Proteus hominis.

—

Dissemination of Bacillus by Flies. *
MM. Spillmann and
Haushalter call attention to some observations made by them which
show that flies may be of injurious importance in the dissemination of
the bacillus of tuberculosis.

They captured some

from the vessels containing the expectorafrom tuberculosis. These flies soon died,
and examination showed the presence of abundant bacilli of tuberculosis both in their excrement and in their abdominal cavities.
Since
the flies die and crumble to dust in odd corners, the bacilli may be readily
liberated, and the germs may also be landed along with the excrement
on articles of food and clothing. While it is not yet known how the
life within the fly may affect the vitality of the bacilli, it seems at
least advisable that tJie precaution should be taken of covering and
flies

tions of patients suffering

of sterilizing the vessels containing the expectorations of tuberculosis,
* Comptes Eendus, cv. (1887) pp. 352-3.
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MICROSCOPY.
Instrvunents, Accessories, &c.*
CD Stands.

Fig. 9G.

* This subdivision contains (1) Stands (2) Eye-pieces and Objectives (3) lUu(5) Microscopical Optics
(4) Pliotomicrogi-aphy
ininating and other Apparatus
and Manipulation (6) Miscellaneous.
;

;

;

;

;

;
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Zeiss's Ila. Microscope.
Dr. C. Zeiss's new stand lla. (fig. 96),
resembles his No. II. in general form and dimensions, but differs from
it in having the fine-adjustment described in this Journal, 1887, p, 150.
The upper part is not made to rotate about the optic axis as in No. IL,
but there is instead a disc of vulcanite which rotates on the stage ; this
is centered by means of two screws working against springs, one of
which is shown in the figure immediately below the right-hand clip.
The play of the centeriug screws is said to be sufficient to answer the
purpose of a mechanical stage with high powers. The stage is large
enough for cultivation plates.
The Microscope inclines and can be

clamped in any position.

The Abbe

illuminator is provided with an Iris-diaphragm.
The
system (1-40 N.A.) is fixed in a brass holder which fits
into a corresponding sliding socket, so that it may be withdrawn
without difficulty from below, and replaced by a cylinder diaphragm
or any other appliance similarly fitted (photographic condenser, illuminator for monochromatic light, ifticrospectral - objective, spectraloptical

polarizer, &c.).

The

height of the stage above the base of the stand is reduced as far
two reasons (1) in order that the hands of the observer
while manipulating the object may rest easily upon the stage, which is
not the case with the stands of larger dimensions (2) because a low
stand is more convenient for most observers, and makes the instrument
as possible fQr

:

;

more

portable.

Babuchin's Microscope.
after the design of the

— This stand

Moscow

(fig. 97), is made by Dr. Zeiss,
histologist Prof. A. Babuchin.

The Abbe illuminator has almost the form adopted by M. Nachet
the optical system, fixed in a holder, can be inserted from above into the
carrier, which can be screwed downwards and swung out to the left.
By these means the lenses are most easily interchanged with those of
different aperture, or with a cylinder diaphragm, or polarizer.
Below
the condenser is a slot made to rotate about the optic axis in which the
iris-diaphragm with rack and pinion is inserted; for oblique illumination it can be adjusted excentrically.
The illuminator is moved in the
optic axis, not, as is generally the case, by rack and pinion, but by
a screw fitted to the left under side of the stage, which gives a slower
and more exact motion. When the screw has been turned until the
illuminator has reached the lowest point, a further turn swings it out to
the left.
specially large mirror is fixed to a sliding carrier by which it may
be raised or lowered, or, when the condenser is swung to one side, fixed
in any oblique position.
The stage, which is not made to rotate or

A

large enough for cultivation plates.
part of the stand is attached by a hinge-joint to a short
pillar, which slides in a tube on the base, so that it can be drawn out
and clamped. This renders it possible to lower the stage as much as is
required for convenient manipulation or portability, or to increase the
height of the stage and stand if this is required for application to a
photographic camera, or to admit a larger substage, &c. The height of
the stand can be varied between 200 and 230 mm., and that of the stage
from 105 to 135 mm. It has the adapter for changing objectives which
was described in this Journal, 1887, p. 646, and the fine-adjustment

move,

is

The upper

described p. 150.
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Babcchin's Miceoscope.
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In the " Museo di Fisica," at Florence, are
Galileo's Microscopes.
two small Microscopes made wholly of brass, which Professor Meucci
(Curator of the Museum) informs us are considered to have been constructed by Galileo (cmte 1642), they having been handed down from
the days of the " Accademia del Cimento," always bearing the traditional
association of Galileo's name, and forming part of the collection of instruments belonging to that Academy at the date of its dissolution (1667).
By the courtesy of Professor Meucci we were enabled recently to photograph the instruments, whence our figs. 98 and 99 are reproduced.
The two Microscopes are of essentially the same design, differing
only in the shape of the scroll tripod supports, and in the fact that one
is provided with a cap over the eye-lens.
As the lenses are wanting in both instruments, we are not able to
determine whether the eye-lens was of the convex (Keplerian) or the
concave (generally

known

Fig. 98.

as the Galilean) form.

For focusing there
Fig. 99.

are two screw adjustments, one for distancing the whole optical-body
from the object, and the other for regulating the distance of the eye-lens
from the objective, as in the Campani Microscopes we recently fignred.*
The absence of any kind of stage would imply that the examination of
opaque objects was principally intended.
Apart from the late Professor Harting's conjecture regarding the
possible origin of the so-called " Janssen " Microscope, f and on the
supposition that these instruments were really made by Galileo, they
must be regarded as the earliest Compound Microscopes in existence.
See this Join-ual, 1886, p. 643, and 1887, p. 109.
t See this Journal, 1883, pp. 708-9.
*

G40
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of tho Microsc()i)CS was exhibited at the
London in 187G.

Loan Collection of

Scientific Instruments in

—

In the same Museum referred to in the preJoblot's Microscope.
ceding note we also found the Microscope shown in fig. 100, which is
constructed of ivory, tortoiscshell,
and brass. It bears no name, and
Fkj. 100.
no record of its origin is contained
in the Museum.
From the ornate
character and general resemblance
to a Microscope figured by Joblot *
we think it probable that ho was
tho maker.
For the coarse-adjustment tho
socket slides on the pillar
the
fine-adjustment is by means of a
screw passing down the pillar to
the stage-socket, and is actuated by
the shaped knob on the top.
;

Hensoldt's

—

Readings

Micro-

Herr M. Hcnsoldt has
scopes-t
l^ublished an elaborate article " On
Reading Microscopes in general,
and on screw Microscopes, and the
scale Microscoi)es of the author in
particular."

The great advantage of Microscopes over verniers in reading
divided circles and scales, consists
in the greater magnifying power of
the Microscope as compared with
the lens of the vernier, as well as
in obviating parallax, and the possible excentricity of the latter. While
the lens only possesses a magnifying power of 8-10 (and those of
greater power cannot well be employed), the Microscope can easily
be used with a power of 40-60,
which means a 5-7-fold increase of
For if the interval beefficiency.
tween two divisions is increased
5-7-fold by optical means, the intermediate positions or subdivisions can be estimated with greater
certainty in the same proportion.
With screw Microscopes in which
the subdivisions are measured by
the turns of the screw, the hundredth or sixtieth part of such a division
is determined with greater certainty in proportion as the magnitude of
* ' Descriptions ot usaf^es de plusieur.s nouvcaux Microscoi)es, taut simples que
composez,' &c., par L. Joblot, Paris, 1718, fo]., pi. 14.
t Central-Ztg. f. Opt. u. Mech., viii. (1887) pp. 242-G (3 figs.).
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the hundredth or a sixtieth of a turn can be recognized with greater
accuracy; otherwise the reading of the drum is merely illusory. If
the magnifying power of the Microscope is small, and the pitch of
the screw very shallow, the hundredth parts which are read are only
approximately true, and different results will be obtained from repeated observations, because the small size of the hundredths in the
image cannot be clearly distinguished. With stronger magnifying
power a screw of greater pitch can be used, and the hundredth parts can
be more clearly determined. With scale Microscopes of high power, the
micrometer divisions are more widely separated, and their tenths or
half-tenths can be estimated with proportionally greater accuracy.
The latter also possess, besides great simplicity, the advantage of rapid
reading.
While, with the vernier and lens, it is necessary to search a
length of divisions for the coincident lines ; and with the screw Microscope, the distance of the cross wire from the nearest division must be
measured by rotating and reading the screw-head with the scale Microscope, a single glance is enough to show how many minutes, tenths, &c.,
are to be added to the nearest division.
Considering the accuracy attainable with scale Microscopes, and the
inconvenience attaching to screw Microscopes with their high power and
consequent loss of light, the latter must be regarded as inferior to the
former, unless means are devised for improving their optical character
to the same extent.
In the author's opinion screw Microscopes are generally made too
long (and too heavy), in which there is no advantage, for, (1) the instrument becomes large and inconvenient, and (2) the efficiency is not
increased, but diminished.
In Microscopes used for scientific observations where the greatest efficiency and strongest magnifying power are
necessary, it has long been known that the best results are obtained
from powerful objectives combined with weak eye-pieces. Their short
focal length necessitates close approximation to the object, involving
increased aperture and greater intensity of light. Since, here as with
telescopes, increase of light means increased efficiency, this is of particular
importance in the present case where the object is opaque and cannot be
satisfactorily illuminated.
But as with the telescope, so here in greater
degree, it is impossible to retain the same relation between focal
length and apertures for all focal lengths. Short focal lengths involve
much greater apertures than long both with a single objective lens
and with a compound system. Thus the most powerful dry systems
of 2 8 and 1 85 mm. equivalent focal lengths can have an aperture of
116°; while with 4*3 mm. focal length, the latter falls to 74°, with
7 mm. to 50°, with 11 mm. to 40°, with 18 mm. to 24°, and with
;

;

•

27

mm.

•

to 20°.

Half the aperture corresponds

to one-quarter of the intensity of light;
the latter varies as the square of the former. From this it follows that
reading Microscopes with objectives of short focal length have the
advantage. Since they give brighter images, they can have stronger
magnifying power, and therefore greater efficiency, while at the same
time they are shorter and more convenient.
To gain space for illumination, the objectives should consist of a
single aplanatic lens.
The following table gives the most convenient
relation between aperture and focal length for such lenses.
The aperture is slightly diminished by the fact that the object is
never strictly at the focus as is assumed in the table.

C12
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gives a mueli brigliter field, -while the above-mentioned objection, which
in no way diminishes the accuracy of the measurements, has also a
certain advantage ; for since povyerful Microscopes are very sensitive in
respect of exact focusing, the plane of the scale must be accurately
perpendicular to the axis of the Microscope, or the image will not remain
clear during a complete rotation ; whereas with the inclined position one
part is always in focus.
Describing the special advantages of his own arrangement of the
Microscope which has now been largely used since 1879, the author
" The great advantage is simplicity ; the few divisions of the
says
micrometer are easily taken in by the eye, so that no other method of
measurement is so rapid. Further subdivisions or transverse lines are
unnecessary and troublesome, and do not increase the accuracy.
portion of the scale of the instrument is separated by the Microscope
into 100 parts ; one-tenth of these are read by the direct divisions of
the micrometer, and the tenths of the latter by estimation. The reading
is not conducted in any other way except for special purposes.
If, for example, a circle is divided by one-sixth of a degree, or at
intervals of ten minutes, and the micrometer contains ten equal intervals
which occupy exactly one division of the circle, each such interval corresponds to one minute. If the latter can by estimation be subdivided
into tenths (by practice even into half-tenths) the unit of reading is six
Fig. 101 shows the sixth division of a degree on the
(or three) seconds.
circle near the ten divisions of the micrometer.
The divisions of the
circle are numbered from degree to degree with
to 9, either by
the pantograph or with figures made as small as possible and as near as
possible to the lines so that at least one number shall be visible in the
Microscope whose field covers more than one degree. It is not then
necessary to use a special index or a lens to read the angle; for the
principal numbers at each 10 degrees may be made large and placed
outside the silver strip where they can be easily seen with the naked
If the circle is not covered the illuminator will at once show
eye.
whether the reading is between 10 and 20 or 30 and 40, &c., and the
If the
single degrees are given by the divisions in the Microscope.
circle is covered it will be necessary to have, in addition to the two
small apertures for the Microscopes, a larger one inclosing about
15 degrees, at a point 90° from them, and having in the middle of its
glass a black line by which the approximate angle is read off.
Supposing that this line shows the reading to be between 30'^ and 40°, and
that the micrometer stands as shown in the figure, the reading will be
33°37'-3or33°37' 18".
:

A

In the inverting Microscope the division on the circle always runs
towards the long or zero mark of the micrometer, i. e. from left to right
when the numbers of the horizontal circle run from right to left. The
divisions of the micrometer are reckoned from zero point in the opposite
direction,

from right

to left.

With

vertical circles

where the numbers

because the circle turns with the telescope, everything is reversed ; in the right-hand Microscope alone the graduations
are reckoned from right to left or downwards, and the micrometer
divisions upwards; in the left-hand Microscope the graduations are
read upwards and the micrometer downwards. For small instruments
a
it is convenient to have the scale divided at intervals of 20 minutes
micrometer division is then equivalent to 2 minutes in this case it is

go from

left to right,

;

;

014
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not necessary to take tlic mean of the two Microscope readings einco
their sum will give the mean directly.
A glance into tbc IMicroscopes
is sufficient to give the mean of the readings and scarcely occnpies a
quarter of the time ncccs-ary for vernier readings.
The scale graduations, which cannot be made so fine upon metal as the micrometer
graduations upon glass, and which are magnified three to five times by
the objective, appear much broader than the latter.
With ordinary
instruments which arc finely divided a line on the scale covers at least
Fig. 101.

30 seconds to one minute, and from this fact would result a source of
Instead of using the whole
error if means were not found to obviate it.
breadth of the mark the attention is confined to the same edge of it,
namely that which is on the right-hand side towards the long mark. It
is still better if the graduations terminate at one end in a point, such as
but the pointed end should
is generally produced by the graving tool
always be that at which the divisions are level, and not towards the proThe tenths, &c., can
longations of the whole degrees and half degrees.
then be very accurately estimated if the micrometer divisions project
beyond the pointed ends (fig. 101)."
;

The divisions should be short (not more than 1/2 mm. in length),
and as fine as possible the exact coincidence of ten divisions in the
micrometer with one division of the scale is secured as nearly as possible
by preliminary calculations and then made absolute by a slight movement
;

of the objective-tube.
With powerful Microscopes

it is

desirable to have some simple and
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steady means of focusing ; on this point the author says " In place of
the ordinary ring with clamp enclosing the Microscope tube, I apply
above and below two segments I V (fig. 102) which accurately fit the tube,
most closely however at the edges, so that they are not quite in contact
The upper one, next to the eye-piece
iu the middle.
and micrometer,
:

Fig. 102.

H

only fixed to the holder
by a screw so that it can be turned slightly.
other, which is broader at its lower end, has a square pin, which
passes through the holder, and is also secured by a screw ; it can be
slightly moved sideways by two milled head screws n to bring the reading
accurately to 180°.
Into the two bearings IV the Microscope-tube
T is placed and is held in position by a screw s which passes into the
Microscope-tube for this purpose a thick ring r, having a screw thread
for s, is let into the tube,
s is not to be turned so far as to fix the
Microscope. Between T and H, and attached to the latter, is a small
lever h turning on a screw through this s passes and can be slightly
raised or lowered by touching the end of the lever after slightly loosening s, which is finally screwed up tight. In this way I obtain a
satisfactory fine-adjustment by simple means."
To clean the micrometer, if necessary, the upper part of the Microscope unscrews.
The connecting-piece v contains the micrometer m
which is to be adjusted parallel to the scale. This would generally be
done by rotating the tube in the rings which hold it, but with the above
fine-adjustment the tube cannot turn, and it is necessary to elongate v so
that it passes down inside T and fits accurately in the lower part of the
is

The

;

;

1888.

2 Y

—
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m is fixed in position by tlio ecrow a.
Cfwi bo rotated with it.
The illnniinator » is
eye-picco is movable, to suit different eyes.
screwed to the hohlcr of the objective h, and is turned towards the light
by ft small handle c. The scale should bo covered with thin glass
brought as near to it as possible in order that tho illuminator may not
bo further from the scale than is necessary.
The author claims that his method of reading has also tho advantage
that errors in the dividing arc at once detected by the failure of coincidence between the micrometer divisions and those of tho scale, and he
concludes with tho results of some observations with a theodolite of
13 '5 cm. diameter divided to one-third of a degree, which showed tho
tnbo and

The

mean

error in an angular measurement to be

error

±

Leach,

±

3",

and the maximum

5".
"W.

—The

Lantern Microscope.

[Cf. this Journal, 1887, pp. 1019-21.]

Trans, and Ann. licp. Manchester Micr. Soc, 1887, pp. 52-7 (1

QviifN, E. P.

— The Advantages and Deficiencies of the Lantern Microscope.

fig.).

Trans, and Ann. licp. Manchester Micr. Soc, 1887, pp. 2G-7.

Eye-pieces and Objectives.

(2 J

Hartnack's
verbatim

new

Objective.

—Wo transcribe tho following paragraph

:*

" A new objective, after calculations of Dr. Schroder, has been produced by Professor Hartnack, in Potsdam, whoso microscopic objectives
enjoy a well-deserved reputation, and which is destined to fill out the
place between the photographic aplanat and the microscopic system. The
weak microscopic systems, which are ordinarily applied, if more extended
microscopic objects, histological preparations, polished stones, and metals

are to be photographed, have besides their proportionate light-weakness
and their chemical focus, a very moderate expansion of the evenly
illuminated available picture field, comprising hardly more than 6 to 8
The small aplanats, which are used for the same purpose,
degrees.
require very strong diaphragms and give a picture field with little plane.
The new objective, which is furnished witliout diaphragms, comprises an
extremely large picture angle of almost 26^, and covers to tlic edge of
the field with almost equal sharpness and without the least trace of
chemical focus. The instrument, which I have tested, has an equivalent
focal distance of about 50 mm., and forms a sharp object of nearly 4 sq.
cm. The light power is quite extraordinary ; for enlargements 10 to 15
times by ordinary 15-candle gaslight the exposure was 3 to 8 seconds
upon bromide of silver gelatin. The instruments, whose general introduction is only to be desired, can also be executed in other sizes, as for
instance from 4 to 6 inches equivalent focal distance."

Penny, W.

G.

—Eye-pieces— Physical Aberration and Distortion.
Enjl. Mcch.,
(3)

XL VII.

(1888)

p.

215

(1 fig.).

Illuminating and other Apparatus.

—

Hilgendorf's Auxanograph.t
This instrument, devised by Dr.
F. Hilgendorf, is a micropantograph designed to produce outline sketches
(orthogonal projections) of small objects down to less than 1 mm. on an
increased scale of from 2 to 10.
The four arms
V, Z Y,
Y (fig. 103), are supported on long
6,

W W

* Dr. 11.

W. Vogel

t Zeitschr.

f.

in

'

X

Anthony's Photographic Bulletin,' 1888,

Instrumentenk.,

vii.

(1887) pp. 2'JO-l (1

fig.).

p. 230.
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Z, Y, above a drawing board at / is a rod, held
which serves as the fixed point about which the whole
instrument turns in drawing the paper is placed under the pencil at 6 ;
the object is at d under a lens which is carried by a
Fig. 103.
diopter in Z Y, and which has a cross engraved upon
The pencil at 6 is moved by the
its upper surface.
w^
hand in such a way as always to keep the centre of
object
it
appears
as
the cross upon the outline of the
to the eye above d. The scale of the drawing may
be varied by sliding the rod / and the lens d along

vertical axes at

by drawing

W, X,

;

pins,

;

the points fdh are to be always in the
and Z are slots corline. Between
responding to an amplification of 2, 5/2, 3, 4, 6, 8,
and 10 respectively, and the lens is adjusted by
means of a scale along Z having its zero point at
The board being set horizontal by a level, and
Z.
the upper opening of the tube being adjustable, the line joining the two
openings may be made vertical by a plummet, so that the line of vision
The lens is made
is always perpendicular to the plane of the drawing.
horizontal by means of a pendulum movement about the screw which
The lens may also be adjusted by
fixes the lens-holder to the tube.
means of a horizontal mirror placed below it, the engraved cross being
made to coincide with its image seen in the mirror. When higher
powers are used the object is to be raised by a support to the correct focal
may
distance.
When a large object is being drawn, the long axis at
may be probe replaced by a short one ; and in this case the bar
longed beyond Y, and fitted with a long axis at its end.
The instrument is designed "rather with a view to practical convenience than to realize with mathematical accuracy the exact reprotheir bars

;

V

same straight

V

Y

XY

duction of an object."

Y

—

A simple means for
Slide for observing Soap-bubble Films.*
showing soap-films by the Microscope, may, Mr. F. T. Chapman points
Fig. 104.

out, consist of a thin strip of

wood (3

with a metal plate secured to

it.

in.

The

by

1 in.), or other material,
plate should have one end

* Eead before the Washington Microscopical Society.
Journ., ix. (1888) pp. 81-2 (1 fig.).

Cf.

Amer. Men. Micr

2 Y 2

—

—
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at an angle of 45°, and have a square bole
film increases in brilliancy as it grows thin.
The
light sboiikl be thrown on the film from above, so that the beam will be
The proper angle can readily
refiuctcd up the tube of the instrument.

bent

Uj)\varcl

througb

it.

from the strip

The

bo found by trial.
The following are some directions for making suitable soapbubbles
(1) Shave Marseilles (Castille) soap and dry thoroughly in the sun or
on a stove. (2) Put the dried sliavings in a bottle with alcohol of exactly
80 per cent, strength (sjiecific gravity 0*8G5), sufiicieut to form a
saturated solution at GO^ Fahr., the solution then marking 74° on the
centesimal alcoholometer, with a density of O'BBO.
The solution must
be made cold, as warm alcohol would dissolve too much soap, and tho
:

solution would solidify

when

cool.

a mixture of glycerin and water, so as to mark 17-1°
Baume, or have a density of 1 35 at 68" Fahr. This solution can be
made of equal parts of the most concentrated glycerin and water, and
it is well to heat the solution in a water-bath.
(4) To make the final solution, take 100 part?, by volume, of tho
glycerin solution (3) to 25 parts of the soap solution (2), mix and boil
When cool, pour into a graduate and add water to
to expel alcohol.
equal 100 volumes. Then filter several times to remove oleate of lime.
Common glycerin is af)t to make the solution turbid on account of the
funnel with a plug of cotton makes
presence of gyi)sum and lime.
the best filter, as the flow can be regulated by the tightness of the cotton
in the funnel.
Soaji-bubbles, not more than 4 in. in diameter, and supThe
jjortcd on a tripod under a bell-glass, are said to last for an hour.
preparation is suitable for Plateau's experiments with thin films, soapbubbles, &c.
Plateau's soap-bubble solution is prepared as follows
Dissolve one part of Marseilles soap in 40 parts of water (rain or
distilled), which may be warmed.
When cool, filter through very porous
filter paper and add Price's glycerin in the proj^ortion of 11 parts of
glycerin to 15 parts of the soap solution.
Shake thoroughly, and allow
the solution to stand for seven days where the temperature will not fall
below 67° Fahr. Then cool to 37° Fahr. and filter, keeping a bottle of
The first parts filtered should be refiltcred, using
ice in the funnel.
very porous filter paper.
Halbrook's brown oil silk soap, or his
Galli]ioli soap, and Sheering and Glatz's glycerin work very well.
Long
standing and decantation from sediment may take the place of the second
filtration.
After all the trouble, the mixture may not give very good
(3)

Make

•

A

:

results.

An excellent soap-bubble solution may be formed by a compound of
oleate of soda and pure glycerin.
Bubbles 2 feet in diameter may be
blown, and bubbles have been kept under glass for 48 hours.
good and easily prepared solution may be made by shaving 4 oz.
of Marseilles, or better, of pure oil soap, and jilacing it in a quart of

A

Shake until a saturated solution is formed,
few hours. The solution should then be clear.
If otherwise, pour off the water, and add fresh water to the same soap
and try again. To the clear solution add about one-half the quantity of
distilled

and

or

rain-water.

let it settle for a

glycerin that is absolutely pure.
The presence of the least quantity of
acid in the glycerin is fatal to good results and therefore it is recom-

—
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mended tlia^t for any soap-bubble solution the ingredients be the best
and purest obtainable, and that chemically pure glycerin be used.
Schafer's Hot-water Circulation Stage and Swift's Regulator.
Prof. E. A. Schafer's hot stage (fig. 105), consists simply of a metal box with
a pipe at each end ; hot water entering by the lower end, and flowing
away at the upper.
Messrs. Swift and Son use as a regulator for maintaining an even
temperature what is practically the same apparatus as was described in

Fig 105

this Journal, 1887, p. 316, a pipe for the gas leading into a tube with
mercury, whence it flows by another pipe to the gas-jet beneath the

water reservoir, the milled head screw regulating the height of the mercury
in the tube in the first instance.

—

Bertrand's Refractometer.* In order to measure the index of refrac1-69 with this apparatus,!
tion of pyroxene, amphibole, &c., which is
M. E. Bertrand has made the hemispherical lens of flint glass {n = 1 962 ),
and proposes as moistening fluid methylen iodide (n = 1*75), the
refractive index of which might possibly be increased by dissolving

>

•

other substances in

it.

* Bull. Soc. Fran?. Min., x. (1887) pp. 140-1.
t See this Journal, 1887, p. 469.
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[Ho

of Lamp and Vertical Illnminator.
—Exhibition
"
Kiiil,

Yon may renu lubcr that some time ago I showed a vortical
made by Mr. Clias. Fasoldtof Albany. I have here a slide of his

illuruiuator

rulings, which contains li) bandn, from 5000 to 120,000 to the inch, which is
no doubt a very excellent specimen of this kind of work, similar to the celebrated Nobert plates. I have no hesitation in saying that on an object of thia
kind, with an immersion-lens, the definition obtained by this illuminator is
superior to anything I have ever seen, and that by its means the liuman vision
may bo pushed to its utmost limit."]
Amer. Hon. Micr. Journ., IX. (1888) p. 97.

(4)

Photomicrography.

—

This, fig. lOG, is an
Leitz's small Photomicrographic Apparatus.
adaptation of several somewhat similar forms which have been already
Fio.

lOfi.

—
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described.
is

Its speciality consists in attaching the camera to a rod which
extensible in a socket (with a clamp screw), by which means the

camera can be made to
Plossl's Focusing^

fit

any Microscope, whatever

Arrangement.—Messrs.

its height.

S. Plossl

photomicrographic camera the fine-adjustment shown in

apply to their

fig.

107.

Fig. 107.

This is practically a very large form of the Jackson fine-adjustment,
the lever which raises and depresses the movable nose-piece being actuated
by a large rod with a " Hooke's joint," the handle of which is at the end
of the camera.
It appears to us (without having practically tested the point), that
the enormous leverage of the focusing rod must add greatly to the
difficulty of focusing.

—

Instantaneous Photomicrography.*
Sig. S. Capranica comes to
the following conclusions as the results of his experiments on instantaneous photomicrography
(1) Eapid photography 1/20 of a second, or very rapid 1/200 of a
second, can be obtained with the photographic Microscope if very high
powers and immersion lenses be used.
(2) By means of a special shutter and a particular arrangement, any
number of successive negatives of the movements of an object can be
obtained just as, macroscopically, the flight of birds, and the rapid movements of other animals (Marey, May bridge, &c.), have been.
(3) By the method of successive positions, the author has succeeded
in reproducing upon the same sheet the different planes of any preparation, obtaining thus a photograph unique in its entirety.
The author particularly calls the attention of microscopists to the
results noticed in (2), as they are entirely new and susceptible of
numerous and important applications in the study of the Infusoria and
of all living micro-organisms.
:

—Ueber MikrophotograpMen. (On Photomicrographs.)
Monatschr.
18 pp.
1888, No.
MiJLLEE, N.
C. —Atlas der Holzstructur dargestellt in MikrophotograpMen.

KiTT,

T.

Oesterr.

f. Thierheilk.,

6,

J.

(Atlas of wood

structure represented in photomicrographs.)
21 pis. and 60 figs., 4to, Halle, 1888.
* Journ. de Microgr., xii. (1888) p. 227.

;
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Simmons, W. J. — Magnification in Photomicrographs,
W ALMS LET, W. H. Photomicrography and the making

—

(5)

Lantern

XIX.

7'r,iHS.

— Micromillimetre.

Spectra.

and Ann. Hep. Slanchcstcr Micr. Soc, 1887, pp. 58-GO.

[Annouucfiufut of the decision of the Council and Fellows,

Nelson,

E.

M.

Slides.

(1888) pp. 231-3.

Microscopical Optics and Manipulation.

Blackburn, W. — Diffraction
Crisp, F.

Scl.-G>>ssip, 1888, p. 1G2.

of
Anthonu's Phot. Bulletin,

Nature,

—

antr, p. 50.^.]

XXXVIII.

—

[Nomenclature of eye-pieces and objectives Kelation of aperture
also letters by T. F. S., F. D'Agen, and A. S. Z.]
En.iL

RoYSTON-PiGOTT, G. W.

Mo±, XLVII.

—Microscopical Advances.

[Kesearches in liigli-i)owcr definition
/:«///.

(1888)

p.

221.

to power, &c.

(1888) pp. 190-1, 216.

XXXVII., XXXVIII.

— Attenuated lines, circles and dots.]

MccL, XLVII. (1888) pp. 293

— Micro-millimetre.
[Reply to
Crisp's
Salomons, D. — Note on Depth of Focus.

(

2

figs.),

447 (1

fig.).

RiJCKER, A. W.

Nature,

letter, s^tpra.']

I\Ir.

XXXVIII.

(1888)

p. 244.

Journ. and Tra7is. Phot. Soc. Gr. Britain, XII. (1888) pp. 160-5.

(6]

Miscellaneous.

—

American Microscopes.*^ Mr. C. F. Cox in bis inaugural address
as President of tlie Now York Microscoi)ical Society, said that it was
" not long sinco some professed advocates of the popularization of
science went through the form of reading us microscopists out of the
general body of scientists, on the ground that we were not entitled to
fellowship or encouragement because we were only amatem-s (that is
say, lovers of science), were 'hangers on to the regular scientific army,'
were universal gatherers,' and were undertaking to divide the sciences
according to the tools used
and we were spoken of contemptuously as
'delighting in a formidable and extensive deal of brass stand.'
To
most of these charges it was hardly necessary to put in any formal
defence, for it was obvious that the animus of the attack upon us was
the old-fashioned delusion that there is some kind of merit in doing
scientific work with poor appliances.
But another phase of this general
notion has recently manifested itself in a vigorous onslaught upon
American Microscopes, for which, with evident aj^propriateness, the
vehicle selected has been the journal which three years ago promulgated
the now celebrated bull of excommunication.
According to the latest
chami^ion of scientific orthodoxy, who declares that he has seen and
examined a great many difierent stands, and the lenses of many manufacturers,' 'it is undesirable to recommend a student to purchase any
Microscope whatsoever of American manufacture,' but it is desirable
to always counsel him to obtain, if possible, one of the German or
French instruments,' which, as nearly as I can make out, conform to
the common model of twenty-five or thirty years ago.
The general
objection to American stands seems to be that they furnish more
mechanism than the particular worker who wrote the complaint happens
to require for his particular work.
He makes a more specific charge,
however, that they have a joint in the body by means of which they may
be tipped out of a vertical position, when the makers ought to have
'

'

'

'

;

'

'

'

* Jouni.

New York

Mior. Soc,

iv.

(1888) pp. 106-15.

;
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known

that lie and his pupils never care to tip their Microscopes and
another specification is made of the fact that the length of the tube has
not been determined solely with reference to the height of the ^table or
the chair which this rather exacting critic commonly employs ; at least
this is the inference I draw from his demand that tubes should never be
made longer than suits his convenience.
Now, I presume you find it as difficult as I do to understand why all
supposed faults are laid at the doors of American manufacturers; for
surely all bad Microscopes are not American, even if all American
Microscopes are bad. But the unreasonable and sweeping denunciation
in which this somewhat self-opinionated iconoclast indulges is only
another illustration of the familiar phenomenon of blotting out all the
rest of the world by holding a comparatively small object close to one's
eye ; for here is an acknowledged expert in histology, who is so completely absorbed in his speciality as to be entirely oblivious to, or regardless of, the instrumental needs of all other branches of microscopy.
In
common with others who have lately made public display of their
ignorance of the vastness and variety of microscopical research, he
would actually prescribe for one that uses the Microscope for real
work a single simple pattern which, as you may imagine, would be
pretty strictly limited to the requirements of his own restricted field of
investigation. Instruments which perhaps meet the demands of different
constructed with a view of entrapping inclasses of observers are
experienced purchasers.'
Unfortunately, this sort of narrow opposition to the inevitable
elaboration of scientific implements is not a thing which decreases with
the general increase of knowledge. It has accompanied every step in
the development of the Microscope and its accessories, and I suppose it
for I can hardly imagine a time when
will go right on in the future
some specialist will not think it praiseworthy to contemn the latest
improvements,' and take personal pride in pointing to the results of his
own labours accomplished by the use of only the simplest mechanical
;

'

'

'

;

'

aids.

Within a short time we have heard learned sermons preached upon
the superiority of specimens prepared without the employment of
circular cover-glasses, and, of course, without the assistance of the turnIt was admitted that they were not very attractive to the naked
table.
eye ; but then there was ' no nonsense about them, they were intended
So, too, we have witnessed a later contest over the micro'/or use!'
tome. What earnest homilies we have listened to upon the superlative
excellence of the German method of free-hand section-cutting, and how
positively we have been assured that all mechanical section- cutters were
only delusions and snares. I have to admit that some of the later
developments of this accessory are rather formidable-looking engines
which seem capable almost of cutting timber for commercial purposes
'

but I notice that the gentleman who denounces all American Microscopes
as being too complicated, is himself the inventor of one of those elaborate
Yet the automatic microtome plainly has come to
slicing machines.
stay, so have the mechanical stage, the swinging substage, and many
other contrivances over which we have seen battle waged.
Shall we ever forget the terrific struggle with which the homogeneousimmersion lens was obliged to win its way to a footing in the microMen of no small importance blocked the road, not
scopical world ?

—
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with (lr:\wi^ swordf, but with drawn diagrams which most certainly
proved, if they proved anything, that an angk^ of more than 180^ was an
optical impossibility, and that, no matter what people might tJtinlc they
for, as old
saw, they at all events could not see round a corner
;

John Trumbull wrote,
'

Optics slinrp

To

see

what

it

is

needs, I ween.
not to be seen.'

But now how perverse and prejudiced all tliat opposition seems, and
how simple and reasonable the new system of numerical aperture is seen
to be!

Before our time the fight was fought over the binocular body, tho
achromatic objective, and even the compound principle itself."
The author then quotes from Hill's Essays in Natural History and
Philosophy (1752), a passage in which the general superiority of tho
simple over the comi^ouud Microscope is insisted upon, and refers to an
" amusing case of circumstantial mendacity, or of clever fiction," quoted
from Father Noel P'Argonne* in that curious work attributed to
Dr. John Campbell, entitled ' Hermippus Redivivus, or tho Sage's
Triumph over Old Age and the Grave,' in which is mentioned a
Microscope which not only showed the atoms of Ejiicurus and the
subtile matter of Des Cartes, but the secret of personal sympathy and
antipathy which was shown to dejiend on the similarity or contrariety
A recent writer f has also described " an
of the perspired vapours.
original arrangement of lenses," by which he has " hit upon the awful
"
discovery of the dejmrting soul with its astral covering
These matters were introduced by the author into the subject with
which ho was dealing, because he " cannot see anything better in underrating the value of our mechanical appliances than in over-estimating
the capabilities of our lenses."
'

'

!

—

Death of Mr. Webb. We regret to have to record the death of
Mr. Webb, tho well-known engraver of the Lord's Prayer in characters
so minute that the whole Bible could (in the case of one slide in our
In this and
possession) be written fifty-nine times in a square inch.
similar feats Mr. Webb was without a rival, and his name may fitly bo
linked with that of Nobert as one of the great masters of the art of
minute engraving with a diamond on glass.
American Postal Microscopical Club.
The Microscope, VIII. (1888) p. 149.
[Commcuts ou 13th Ann. Kepurt.]
Bid WELL, W. D. The Microscope in Medicine.
Amer. Man. Micr. Journ., IX. (1888) pp. 108-9.
Bowman, F. H. Does Science aid Faith? II.
[Contams illustrations drawn from the Microscope.]

—
—

ChrisUan World Pulpit, 1888,

CouvREUR,

E.

—le

des Animaux.
animals.)

Microscope et

ses

(The Microscoiie and

Muy

30th, pp. 318-50.

a I'etude des Vegetaux et
apj^licatious to tho study of plants and
350 pp. and 112 figs., 8vo, Paris, 1888.

Applications
its

Examinations in Microscopy.
[" Tlie examination in microscopy passed by the graduating class of the
St. Louis College of Pharmacy, and published in the National Druggist,' is
'

*
t

'

Melange

'

The Hidden Way

d'histoirc et

de

lite'rature,

par

M. de

across the Threshold,' by J,

Vigncul-Marvillc,' Paris, 1700.
Street, Boston.

C

;
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a model of its kind. We are certain of 51 Ph.G.'s who know something of
the use of the Microscope."]
The Microscope, VIII. (1888) p. 156.
Italian Microscopical Society.
[Just formed; articles and papers are to be published in Latin, French,
English, and German. Secretary, Sigr. J. Platania, 14, Via S. Giuseppe,
Acireale, Sicily.]
Sci.-Gossip, 1888, p. 139.

Munchausen

still alive.

[While the following is too outrageous rubbish for the pages of the Summary,
" A weekly and much-read paper has
it ought not to go quite unrecorded.
the following bit of veracity The Human Blood.
Professor Bronson (an
American) states, that if a drop of human blood be subjected to examination
by the hydi-ogen Microscope, and magnified some 20,000,000 of times, all the
species of animals now existing on the earth, or that have existed during
the different stages of creation for thousands of years past will be then

—

:

discovered.

In the blood of a healthy person

all

'

the animalcula are quiet

and peaceable but in the blood of a diseased person they are furious,
raging, and preying upon each other. That man contains within himself all
;

the principles of the universe also, that, if a dead cat be thrown into a pool
of stagnant water, and allowed to dissolve there, a drop of water taken from
any part of the pool, will show as above, every species of animal of the cat
kind that has ever existed on the earth, raging and destroying one another,
the bodies of all the lower animals being tlius made animalcula similar to
themselves, and the body of man being compounded of all that is below in
;

the scale of creation.' "]

QuiNN,

E. p.

— The

Sci.-Gossip, 1888, p. 142.

use of the Microscope in the examination of Eock Sections

by Polarized Light.
Zentmayer,

J.,

Obituary

of.

Trans, and Ann. Bep, Manchester Micr Soc, 1887, pp. 60-1.
Queen's Micr. Bulletin, V. (1888) p. 9.

13.

CI)

Technique.*

Collecting' Objects, including' Culture Processes.

—

Preparation of Nutritive Media.f Dr. E. Jacobi prepares agar,
The test-tubes, flasks,
gelatin and Fucus as nutritive media as follows
&c., are first cleaned and stopped with cotton- wool, and then heated for
2 J hours in a Papin's digester over a gas-burner. The cotton-wool must
nowhere touch the sides of the digester. The temperature inside reaches
to about 150°.
(1) In making agar-agar, the ordinary agar is cut into small pieces,
:

—

and (a) either 1|- litre of cold meat infusion with 15 gr. (1 per cent.1
peptone, 7*5 gr. (0-5 per cent.) NaCl, and 15-22*5 gr. (1-11 P^^ cent.)
agar, or (6) li litre of water, 7*6 (0-5 per cent.) Kemmerich's meatpeptone, 15 gr. (1 per cent.) peptone, and 15-22*5 gr. agar, are boiled in
a metal saucepan over the open fire until the agar is perfectly dissolved,
which happens in about 3/4 hour. The water lost by evaporation is replaced and' the solution rendered slightly alkaline by means of carbonate
or phosphate of soda. The fluid is then poured into flasks and steamed
until the albuminous matters have separated out; if neutralized with
sodium phosphate this happens in about 2 hours if with carbonate of
;

A

Filtration is effected in a few minutes.
tube holding about 1^ litre, about 70 cm. long and 6 cm. in diameter, is
soda, the time is longer.

* This subdivision contains (1) Collecting Objects, including Culture Pro(2) Preparing Objects (3) Cutting, including Imbedding and Microtomes
;
(4) Staining and Injecting; (5) Mounting, including slides, preservative fluids, &c.,(6) Miscellaneous.
t Centralbl. f, Bakteriol. u. Parasitenk., iii. (1888) pp. 538-40.
cesses

;

;
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its lower end by a layer of cotton -wool 5 cm. thick
the fluid
then poured in and the upper end closed with a caoutchouc plug, in
which is an opening for a glass tube. To the glass tube is connected a
rubber bellows which, when worked, compresses the air inside the tube,
so that the agar soon rims out quite clear, and is then sterilized in the
usual manner.
(2) For preparing gelatin, 1^ litre of water, 22*5 gr. (1^ per cent.)
Kemmerich's meat-peptouo, and 45 gr. (3 per cent.) peptone, are boiled for
some minutes in a metal pan over tlie open fire and then cooled dowTi to
50-60^ C. In this mass are dissolved 225 gv. (15 per cent.) gelatin,
and the solution neutralized with carbonate of soda. The whole mass
is then shaken with the white of an egg and steamed for 1/2 hour
the albumen and other substances are precipitated, and then filtration
is done in the way described above.
The water-clear gelatin is then
distributed into flasks and sterilized in the usual manner.
(3) For i^rejiaring a fucus mass, the same directions as were given
for agar must be followed, except that 2^ per cent, Fucus crispus is
used.
Before neutralization it must be strained through a cloth, as
Fticua crispus is not so perfectly soluble as agar.

closed at

;

is

—

Preparing Agar-agar.* Dr. E. Freudcnrcich prepares agar, and at
the same time shortens the process in the following manner:
1 per
cent, of agar is added to meat infusion, and the mixture boiled on the
open fire until the agar is quite dissolved. The solution is then neutralized and afterwards reboiled until the albuminous matters are precipitated.
So much of the solution as will be required to fill a flask or
test-tube is then poured into a funnel with jDaper filter and placed in a
steam sterilizer, and the temperature raised to about 110^, and in about
one hour the glass vessel will have received its proper quantity of clear
agar.
Of course, several flasks, &c., may be got ready at the same time.
When complete the vessels are plugged with cotton-wool, and in this
way one sterilization is saved.

—

Milk-peptone-gelatin for cultivating Pathogenic Micro-organisms.t

—Mdlle. M. Easkin prepares milk-poptone-gelatin by warming 1000 ccm.
to 60°-70" C, and then adding 60-70 gr. of solid gelatin.
the gelatin is dissolved the solution is boiled until complete
coagulation of the casein has taken place. It is then strained through a
linen cloth into a wide glass vessel, in order that the fat may ascend to the
surface without difficulty, and when it has settled the fat is skimmed off.
When freed from the fat the mixture is heated and 1 per cent, peptone
added, and then soda to neutralization. The addition of NaCl increases
the nutritive value of the quite clear transparent gelatin.
The preparation of milk-peptone-agar is somewhat more complicated.
To 1000 ccm. of milk are added 50 ccm. gelatin and five to seven pieces
of agar cut up small.
After standing for fourteen hours at the ordinary
room temperature, the mixture is boiled for three hours until the casein
is coagulated ;
the rest of the procedure is as in the foregoing
preparation.
In preparing milk-casein-gelatin and milk-casein-agar, 150 ccm. of

of

new milk

When

* Centralbl.

f. Bakteriol. u. Parasitenk., iii. (1888) pp. 797-8.
t Petersburger Med. WochenscLrift, 1887, pp. 20-43. Cf. Centralbl.
u. Parasitenk., iii. (1888) pp. 5G8-9,

f.

Bactcriol.

-
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pure 8 per cent, casein solution, quite free from fat, are mixed with
350 ccm. of a filtered mixture of whey and 12 per cent, gelatin or
1-75 per cent. agar. The whole mass is then heated to 60° C. and
transferred to test-tubes.

To prepare milk-albumen-gelatin and milk-albumen-agar the peptone
replaced by a saturated solution of sodium albuminate.
With the foregoing media cultivation experiments were made with
Bacillus mallei, B. Typli. ahclom., comma bacillns, B. tussis convids.
The authoress states that glanders-bacillus developes luxuriantly on
On the second day after inoculathe milk-peptone media at 37°-38° C.
tion a thick dull-white crust forms on the agar surface. In three to four
days the colour is amber to orange, the deeper layers being brownish
red.
The authoress is disposed to regard these milk media as being
very favourable to the growth of certain microbes which on others do
not betray any special characteristics.
is

—

Vessel for the Culture of Low Organisms.* Herr N. W. Diakonow
has constructed an apparatus, of which the following is a description,
for the culture of low organisms, the special object being to prevent the
intrusion of bacteria and other foreign bodies.
The apparatus (fig. 108) consists of a vessel composed of two parts,
provided with two necks, and a burette B, connected with one
a bulb
another by a caoutchouc tube in such a
Fig. 108.
way that the burette moves easily from side
To the lower end of the burette,
to side.
which must be supplied with a glass tube
of equal diameter with the upper portion
of the neck of the bulb, is fused a short
and narrow glass tube running out into a
capillary prolongation.
The upper part
of the burette is again connected with a
narrow glass tube by means of a caoutchouc tube shut off by a stop-cock, the
glass tube being widened at its upper end
for the reception of a wad. The size of the
entire apparatus may be adapted to the

A

requirements of the experiments for fungi
cultivated on a nutrient solution only
10-15 ccm. in quantity, the height need
not exceed 15-17 cm.
the bulb then
having a cajjacity of about 70-80 and the
burette of about 3-5 ccm. It is especially
needful that the apparatxis should be so
;

;

constructed that, after the sterilizing of the
nutrient solution, no foreign organisms can
enter it.
In using the apparatus, the burette and
the solution to be introduced into it must
first of all be sterilized.
For this purpose
the whole burette with its capillary prolongation is dipped into boiling water, which is sucked up to the upper
bulb containing the wad ; this process is repeated several times. The
* Ber. Deutsch. Bot. Gescll., vi. (1888) pp.

52-1

(1 lig.).
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burette is then immediately immcrsccl in the hot solution, fillotl with it,
and the nutrient solution
and placed in connection with the bulb
After the sterilized
is then further sterilized by long boiling.
in
nutrient sohition has becf)me cold, it is neutralized from the burette until
the red colour has almost entirely disappeared ; and the germs arc then
through the lower neck. The exchange of gases
introduced into
between the interior of the apparatus and the external air can take placo
only through this neck, which is stopped by a wad. In experiments
where quantitative estimation is required, the burette B may be replaced
by another, represented at the right of fig. 108.

A

;

A

A

PiTEREN, M.
der Milch.

D.

V.

—TJeber Bereitung fester Nahrungsgemische fur Mikroben ans

(On the preparation

(2)

media for microbes from milk.)
Wratsch, 1888, pp. 281-4 (Russian).

of solid nutrient

Preparing' Objects.

—

Preservation of Parts and Organs of Animals.* Dr. A. Mischtold praises highly Giacomiui's method of preserving organs, both
normal and pathological. The parts retain their normal size and appearance and remain perfectly supple, so that they can be placed in any
position.

With time the volume diminishes about 1/20, but the weight is increased by 150-200 grm. in consequence of the impregnation.
The
The organ, for example a whole brain, is first
procedure is as follows
of all injected through an artery with a saturated filtered solution of
chloride of zinc, and then placed in a solution of this until the brain
has sunk down to the bottom of the vessel.
During this time (about eight days) it is advisable to strip ofif the
membranes, otherwise rusty patches appear along the course of the
vessels.
The brain is then placed in strong spirit for ten or twelve
The spirit must be changed
days, or until it has sunk to the bottom.
two or three times. It is next placed in pure glycerin, to which 1 per
cent, of carbolic acid is added, until it again sinks to the bottom.
The
preparation should be turned over several times, and when saturated
with glycerin should be exposed to the air for several days upon a layer
It is finally coated over with a thin layer of
of cotton-wool to dry.
For preparaa solution of gummi elasticum or guttapercha in benzin.
tions other than brains an 8 per cent, zinc chloride solution is advised,
and for still smaller ones a solution half as strong.
:

—

—

Two new Methods for preparing Nerve-cells.f
(1) Instantaneous
Prof. L. v. Thanhoffer takes a small piece from the grey
preparation.
substance and presses it between tw'O cover-glasses, so that when drawn
The coverapart there adheres to both a thin layer of nervous matter.
glass is then heated in the flame of a spirit-lamp or of a gas-jet until the
nervous layer has assumed a blackish-brown colour, and a distinct smell
The preparation is then mounted in xylolof burning is perceptible.
dammar.
The nerve-cells and the nuclei of the neuroglia-cells, as well
as the blood-vessels and their nuclei, are very clearly seen in such pre-

—

parations.
(2)

iv.

Double cover-glass preparation.

— To

Morskoi Sbornik, Supplement, 188G, pp. 207-9.
(18M7) p)). 37.5-6
» Zeitschr f. Wiss, Mikr., iv. (1SS7)
tr,7-'.t.
i^)
»

produce jiermanent
Cf. Zeitsclir.

f.

and

Wiss. Mikr.,
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stained preparations of nerve-tissue, the author squeezes a piece of grey
substance about the size of a hemp-seed between two cover-glasses. The
double cover is then placed for 15 days in picrocarmine, four days in

absolute alcohol, and then for two days in oil of cloves and xylol apiece,
and lastly fixed up with xylol dammar, which is poured over the coverAfter the dammar varnish is dried the surface of the coverglasses.
glass is cleansed of the resin.

—

New Method for the Microscopical Study of the Blood.* The
methods hitherto employed in preparing the blood for microscopical
examination have aimed either at the production of fresh or of dry prePreparations of the first class are not permanent, and those
parations.
of the second class never exhibit the morphological elements intact.
Dr. D. Biondi has worked out a method which combines the advantages,
and is free from the defects, of previous methods.
The problem was to
find the means of perfect fixation, preservation, imbedding, and mounting
in other words, a method by which the blood could be treated as a
solid tissue.
The method is equally useful in the study of other organic
fluids, and has been successfully employed in tracing the changes that
take place in the maturation of the spermatozoa.
It may doubtless be
used to advantage in the study of Infusoria, as suggested by Biondi.
The point of chief interest in Biondi's method is the use of agar as
an imbedding material.
Agar is a vegetable gelatin obtained from
Gracilaria lichenoides and Gigartina speciosa, and has already been
successfully emj)loyed for some time by Koch in bacteriological investigations. Among the different sorts of agar, the columnar form (SaulenAgar) is considered the best.
perfectly transparent solution is
required, in the preparation of which great care must be taken.
This
may be accomplished in the following manner
Place two parts of
agar in 100 parts of distilled water, leaving it to soften for twentyfour hours at the ordinary room temperature then heat to boiling on the
sand-bath until the agar is all dissolved. The evaporation of the water
may be checked by closing the flask with a cork provided with a long
glass tube.
Add carbonate of sodium to the point of weak alkaline reaction, and boil for an hour in a steam apparatus.
Pour the solution
into long slender test-tubes, and leave from 12-24 hours at a temperature
of 50° to 60° C.
The solution separates into two layers, the upper of
which is quite clear, and this layer alone can be used for imbedding
purposes. But clarification must be carried still farther before it is fit
for use.
The clear portion of the solution is next to be heated to about
40°, white of egg added, the mixture shaken up several times in the
course of ten minutes, boiled for an hour in the steam apparatus, and
then filtered. The reaction should then be tested, and, if necessary,
carbonate of sodium added until the solution is neutralized.
Exact
neutralization is necessary, in view of the staining fluid to be employed.|
It is important that the mass should be kept sterile up to the moment
of using, as otherwise a large number of micro-organisms may develope
in it and render it worthless for the finer uses.
It is advisable, therefore, to keep the mass in test-tubes, limiting the quantity placed in each
to the probable requirements of a single imbedding operation.
For a
single preparation of the blood five cmm. of the mass is sufficient.
The

—

A

:

—

;

* Arch.

pp. 379-81.

f.

Mikr. Anat, xxxi. (1887)

p. 103.
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test-tubes sboultl be cleansed witb bydrocbloric ncid and tben washed
with distilled water. After receiving tbe agar solution, the tubes are
closed witb cotton, and tben sterilized in tbe steam apparatus for half
an bour daily on three successive days.
As the preparation of tbe agar mass is somewhat complicated, much
time and trouble may be saved by turning this work over to some
apothecary.
Tbe best medium of fixation for the elements of blood is a 2 per cent.
If a drop of blood from the frog be examined in
solution of osmic acid.
this medium under the Microscope, it will be seen that both the red and
tbe white corpuscles are perfectly preserved in form and structure. The
red corpuscles become a little paler than in tbe living condition, and are
Tbe corpnschs of mammalian blood are isolated and
slightly browned.
seen to greater advantage than in any other medium of fixation. As it
is important that the acid should be perfectly clear and free from all
impurities, it is well to filter before using.
Method of Procedure. (1) By the aid of a clean pipette, take a little
blood from the heart of a frog, and allow two drops to fall into five ccm.
Shake a little tlie sooner the better in
of osmic acid (2 per cent.).
order to separate the elements and scatter them through the whole body
After standing a while, the blood-corpuscles will be found
of the acid.
at the bottom of the tube, tbe deeper layer being formed mainly of red
corpuscles, which sink first by virtue of their greater specific gravity.
Exposure, 1-24 hours.
(2) Tbe process of fixation completed, four to five drops of the mixture
of blood and osmic acid are allowed to fall from a pipette into the
By
melted agar, which is kept fluid at a temperature of 35^-37° C.

—

—

—

rotating the test-tube the blood-corpuscles are distributed through the
agar, and then the whole is poured into a paper box, as in the ordinary
Within a few minutes the mass stiffens
paraffin method of imbedding.
and may be removed from the box to 85 per cent, alcohol for hardening.
In thi'ee to six days the mass is hard enough for sectioning, and may be
inclosed in elder-pith and cut with the microtome.
If finer sections are required than can be obtained in this way, the
The
agar block may be imbedded in paraffin in the following manner
block is to be transferred from the 85 per cent, alcohol to bergamot
oil (24: hours), tben direct to soft paraffin kept
at a temperaAfter one to two hours, the imbedding process may
ture of 45° C.
be completed in the usual way. As the agar is saturated with paraffin,
very fine sections may be obtained ; and these may be freed from paraffin
with the usual solvents, and then stained.
(3) Sections thus prepared may be safely treated with nearly all
staining media.
Methyl-green, methyl-blue, fuchsin, safranin, &c., give
the most reliable results.
Tbe agar itself is stained only by the most
;

—

intense anilin dyes (e. g. gentian-violet), but in such cases it loses its
colour quickly in alcohol, or in any other decolorizing fluid.
(4) Sections may be clarified, prejiaratory to mounting, in balsam or
dammar, in clove oil, origanum oil, bergamot oil, creosote, &c. Xylol
alone should not be used as it causes the sections to curl.

—

Preparation and Staining of the Spinal Cord.* Prof. L. Eanvier,
who has been making observations on the transformation of nerves with
*

Joum. de

Microgr.,

xii.

(18S8) pp. 112-4.

.
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slieath to nerves without the sheath at the point of union of
the anterior and posterior roots with the spinal cord, examined transThe dorsal region
verse sections of the cord in the following manner
of a calf was chosen because the direction of the roots are more
perpendicular to the axis of the cord than in other parts. Segments
1 to 1^ cm., with the corresponding roots, were placed in a solution of
bichromate of ammonia, renewed two or three times during the course
It requires quite a year to harden cord in bichromate of
of a year.
ammonia, but the process may be hastened by using successively bichromate of ammonia and chromic acid, according to Deiter's method.
Sections were then made with an ordinary microtome perpendicular to
the axis of the cord, and afterwards deeply stained with picrocarminate
of ammonia. The sections having remained in O'l per cent, picrocarminate of ammonia are too deeply stained, and the colour must be
This acid is of the usual strength and
removed with formic acid.
dissolves part of the carmine, leaving the sections a rose colour.
The decolorizing action is extremely valuable, inasmuch as it is very
slow, and acts unequally on certain elements which retain carmine more
than others. The formula for the formic acid solution is equal parts of
In twenty-four hours the
ordinary formic acid and alcohol at 36'^.
sections are sufficiently decolorized ; they are then placed in absolute
alcohol, cleared up in oil of cloves, and mounted in balsam or dammar.
All the nuclei of the neuroglia are admii-ably distinct, but the fibres
are usually quite decolorized.
The axis-cylinders are rose, and not red,
but less decolorized than the neuroglia fibres. The neuroglia nuclei
are able to withstand a prolonged action of the formic acid and spirit
mixture, and their greater abundance in the grey matter than in the
white matter of the cord is strikingly shown. The neuroglia nuclei
may also be stained with purpurin or vp'ith Boehm's haematoxylin,
which, from lapse of time, has become brownish. As this stains all the
elements, everything but the neuroglia nuclei must be decolorized by
means of acetic acid diluted with an equal volume of water or of spirit.
better result can be obtained from a logwood solution made from the

Schwann's

:

—

A

deposit from Boehm's haematoxylin.
This deposit is washed with distilled water and dissolved in a 1 per cent, aqueous solution of alum by
the aid of heat, and then filtered.
This solution only stains the
neiu'oglia, the axis-cylinders and nerve-cells remaining quite uncoloured.

—

Demonstrating the Canalicular Prolongations of Bone-corpuscles.*

Sig. G. Chiarugi in attempting to solve the problem of the existence
of protoplasmic prolongations of bone-cells in the primitive canaliculi,
answers the question partly on theoretical grounds, for thereby the

formation of the canaliculi is explained, and partly on practical, since
they have already been demonstrated in the tooth. The author employed
the following method.

Small pieces of fresh bone were decalcified in picro-nitric acid
These were then transferred
diluted with two parts of distilled water.
The
to spirit, at first dilute, but afterwards gradually concentrated.
sections were stained for some minutes in a one per cent, watery solution
of eosin, and then treated with a 3-4 per thousand solution of hydrate
In this way the
of potash until the colour was no longer altered.

f.

* Bollet. Soc. tra i Cult. Sd. Med. Siena, 18S6, Fasc.
Wiss. Mikr., iv. (1887) p. 490.

1888.

viii.

aud

ix.

Cf. Zeitschr.
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ground substance was unstained, while the cell elements autl their jiroThis staining was tixed by
longations remained of a bright red hue.
immersing the sections for some hours in a one per cent, solution of
alum. They were then examined, and mounted in the alum solution,
The prolongations of adjacent cells wero
wliieh must be sterilized.
found to anastomose.
From his investigation on the
Preparing Mammalian Ovaries.*

—

ovaries of mammalia Prof. G. Pahulino finds that these organs are the
seat of a continuous movement of destruction and renovation, and furtlier,
that in the formation of the ovules, the regeneration of the parenchyma,
the development of the follicles, and in the production of the corpora
lutea, karyokincsis occiirs freely.

For hardening the ovaries the author used a 2-4 per cent, bichromate
of potash solution, Miiller's fluid, 1/2 to 1 per cent, osmic acid, saturated
aqueous solution of sublimate, 2 per cent, chromic acid, and also
Flemming's chrom-osmium acetic acid. The staining seems to have been
eifected entirely with picro-carminate of ammonia, of which two solutions
were used, a 1 and 2 per cent. The pieces were placed in these solutions
ftT a short time only, and then transferred to very dilute solution of

The jiieces were always completely freed from the hardening
and rendered neutral as the neutral reaction is indispensable for

picric acid.
fluids,

properly staining the nucleus.

—

Preparing and Staining Annelida.f M. E. Jourdan found that 90°
alcohol and picric acid gave very bad results in examination of Annelida ;
From
the tissues being crumpled and their elements unrecognizable.
bichromate of ammonia in 2 per cent, solution, sublimate in 5 per cent.,
or a saturated solution and Lang's fluid, beautiful preparations were
One per cent, solution of osmic acid was found to give excelobtained.
After
lent results for examining antenna) and other delicate organs.
fixation in the above-mentioned fluids, the preparations were hardened
The objects were stained with carmine solution, principally
in spirit.
with Grenacher's alum-carmine, and were imbedded in celloidiu or in
The sections, which were stuck on by Schiillibaum's method,
parafiin.
were, for studying gland-cells, stained with ha^matoxylin eosiu and with
Hofi'mann's green.

—

Preparing Polygordius.| Dr. J- Fraipont hardens the entire animal
in 1 per cent osmic acid, washes with water, stains with ammoniacal
picrocarmine, and after treating with alcohol and turpentine oil mounts
iu balsam.
Macerated specimens are prepared in 40 per cent, spirit for 36 to 48
Besides
hours, or still better in chromic acid 1/10000 for 24 hours.
employing the usual methods

for macerated specimens, the author

found

also advisable to squeeze half macerated parts between cover-glass and
slide, by which the separated parts and their relation to one another

it

were recognizable. Living animals treated with 1 per cent, gold chloride
and citric acid, and afterwards teased out, is not a very easy method, but
sometimes gives very instructive pictures. The macerated parts can be
* ' Ulteriore ricerclie suUa distruzione e rinnovaraento continuo del parenchyma
ovarico nci mammiferi nuove contribiizioui alia inorfologia e fisiologia dell'ovaja.'
Cf. Journ. tie Miciogr., xii. (1888) pp. 223-6.
8vo, Naples. 1887, 280 pp. (0 pis.).
t Ann. ScL. Nat. (Zoul.), ii. (1887) pp. 239-304 (5 pis.).
J Fauna u. Flora d. Golfes von Neapcl, xiv. (1887) 125 pp. (16 pis. ;mJ 1 fig).
:
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stained with borax-carmine, taematoxylin or ammoniacal picrocarmine,
and mounted in glycerin or balsam. In order to kill the animals without
contraction, so that they may be suitable for sectioning, the author recommends benumbing them by pouring spirit into sea water and then
hardening, or to pour a hot and strong solution of sublimate over them.
Hot sublimate, however, alters the tissues somewhat, especially the epidermis, but even by the first mentioned method the epidermis, and also
the central nervous system, are not quite satisfactory. For hardening,
the author used strong spirit, osmic acid, picro-sulphuric acid, chromic
acid, cold sublimate, and then treated the animals with the foregoing
fluids or with acetic acid, absolute alcohol, 1 per cent, gold chloride, and
a mixture of 1 per cent, osmic acid and of chromic acid 2/1000
For
staining, picrocarmine and boras-carmine gave the best results.
The
former colours badly after chromic acid or sublimate, but after being
allowed to act for 24 hours, the hue may be increased by the aid of
borax-carmine. Haematoxylin and the anilins were tried on the chromic

acid specimens.

Zacharias' Method of Preparing the Eggs of Ascaris megalocephala.* Dr. 0. Zacharias has discovered an acid mixture which overcomes the resistance of the egg membrane and fixes the egg completely
within 25 to 30 minutes. The mixture consist of alcohol 90 to 100 per
cent., 80 ccm. ; glacial acetic acid, 20 ccm.
osmic acid 1 per cent, 20 to
30 drops. A little glycerin or chloroform increases the clarifying power
Van Beneden employed a stronger mixture, consisting
of the mixture.
of absolute alcohol and acetic acid in equal parts, without the addition
of osmic acid.
(1) Ascaris females obtained from the living horse by means of arsenic
pills, are placed between two sheets of cotton which have been slightly
moistened in a 3 per cent, salt solution, then covered with a bell-glass and
exposed one to three hours to an incubation temperature of 25° C. This
procedure brings the polar globules to development in the younger eggs,
and forces the cleavage in the older eggs.
(2) After an hour's incubation it is well to preserve a part of the
material at disposal.
The genital sacs are laid bare by a longitudinal
slit in the body-wall opposite the sexual aperture
the vagina is then
cut free from the body, the alimentary tract lying between the two sacs
is carefully removed, and the ovarian portions of the sacs are cut off,
leaving the uterine portions with their contents for preservation. The
anterior ends of the uteri contain eggs in all stages of maturation and
fecundation ; the posterior ends contain eggs already beginning to cleave.
The killing and hardening process should vary considerably for these

—

—

;

;

different stages.

(3) It is advisable, therefore, to cut each uterus into thirds, and to
expose the anterior third to the action of the acid mixture only 5 to 7
minutes, and the posterior third at least 25 minutes. After fixation the
anterior and middle thirds are transferred to 30 per cent, alcohol, and
after a few hours to 50 per cent, alcohol, in which they may be kept for
foimd in the posterior third
a long time. Eggs in process of cleavage
should be removed to absolute alcohol the moment they begin to show a
After two or three hours they are to be translight brown staining.
If the acid mixtui-e be
ferred to 70 per cent, alcohol for preservation.

—

—

* Anat. Anzeig.,

iii.

(1888) p. 24.

Cf.

Amer. Naturalist,

xsii. (1888) pp. 277-9.
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heated to about 24"^ C, the posterior third of the uterus will require an
exposure of only 10 to 15 minutes.
It is
(1) Schneider's acid carmine is an excellent staining agent.
prepared as follows: Ghicial acetic acid is diluted with distilled water
to about 00 per cent., then as much pulverized carmine is added to the
After filtering until the fluid becomes
boiling acid as will dissolve.
clear, a little rectified wood-vinegar is added (one drop A. pyrolignosum
to 10 ccm. of the carmine solution) for the purpose of strengthening the
clarifying power of the mixtui-e.
The younger stages may be left in
the dye 3 to 4 hours, the older stages 8 to 10.
Beautiful views of the karyokiuetic figures are thus obtained, but
they are not permanent after 3 or 4 hours they begin to lose in distinctGrenacher's alcohol carmine gives more durable preparations.
ness.
Eggs thus stained may bo improved by treatment with methyl-green
The
(2 per cent.) to which have been added a few drops of glycerin.
6i)indle-fibres of the first and second amphiasters may be most successPrefully stained with " Modebraun " in very dilute aqueous solution.
parations are mounted in two-thirds glycerin.

—

;

Boveri's Method of Preparing the Eggs of Ascaris megaloThe following is Prof. T. Boveri's method
cephala.*
(1) The egg-sacs are plunged for a few seconds in boiling absolute
alcohol which contains 1 per cent, glacial acetic acid.
The eggs are
thus killed instantly, and at the same time the egg-membrane is rendered
penetrable to the reagents.
The alcohol is allowed to cool gradually,
and after a few hours the eggs are transferred to pure alcohol, coloured,
and examined in glycerin or clove oil. This method shows the achromatic spindles and the chromatic equatorial plates, but not a trace of
protoplasmic asters.
(2) The following mixture was used cold, with excellent results.
saturated solution of picric acid is diluted with twice its volume of
water, and then 1 per cent, glacial acetic acid is added.
The egg-sacs
are left at least twenty-four hours in this mixture, then washed in
70 per cent, alcohol, stained in Grenacher's alcoholic borax-carmine
(24 hours), transferred to 70 per cent, alcohol plus 1 per cent, hydrochloric acid (24 hours), and finally placed in pure alcohol.
For examination, glycerin is preferred to clove oil. If the egg-sacs
are removed from alcohol to a mixture of glycerin (1 part) and absolute
alcohol (3 parts), and then allowed to stand until the alcohol has
evaporated, the eggs do not shrink.
It will be found, however, that the
eggs are not all equally well preserved with the cold mixture, owing
probably to individual differences in the constitution of the membranes,
some being more, others less permeable to the fixing reagent.

—

:

A

—

Isolating Foraminifera.t
Herr C. C. Keller states that Foraminifera
can be obtained from marl in a very short time and in a very clean condition in the following manner.
The marl is first reduced by means of
highly concentrated Glauber's salts. When the pulverization has proceeded sufficiently, the suljihate of soda is washed out and the residue
poured into a glass vessel in which there is a little water. The vessel
is then filled up with carbonic acid water, and then placed in some warm
spot or is warmed in a water-bath, its contents being carefully stirred up
* Jciiaisch. Zeitscbr.
xxii.

CISS8) pp. 381-2.

f.

Naturwiss.. xxi. (1887) p. 432.
f Zcitschr. f. Wiss. Mikr.,

Cf.
iv.

Amcr. Naturalist,

(1887) pp. 474-5.
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from time to time with a glass rod. The carbonic acid then bubbles up
and escapes, and at the same time numerous Foraminifera collect on the
surface.
The explanation of this is simple. Small bubbles of the gas,
owing to the heat, are developed and become entangled in the shells of
the Foraminifera, and the latter are raised to the surface.
The
Foraminifera may then be skimmed off with the sieve used for diatoms.
Permanent preparations are made by placing the Foraminifera thus
obtained in absolute alcohol in order to expel the air. They are then
cleared up in oil of cloves or xylol, and mounted in Canada balsam.

—

Preparing Sphaerozoa.* For examining living Spheerozoa, Dr. K.
Brandt recommends the use of a polarizing apparatus and also staining
He points out that while
the organisms while alive.
1 per cent,
osmic acid fixes well, its value is discounted by the great blackening it
•

The author notes also that all
causes, especially of the pseudopodia.
Sphferozoa are not equally susceptible to the action of the same reagent.
(1) For Collozoiim inerme, C. jpelagicum, C.fulvum, Sphserozoiim pundafum,
and S. neajjolitanum, the most advantageous is a tincture of
iodine (1 part 70 per cent, spirit ; 1 part sea water and so much
tincture of iodine as will impart a distinctly yellow colour to the mixture).
The tube in which the animals are killed is very gently shaken, and
after 15-30 minutes its contents are washed with water to remove the
sea salt, and then the colonies are removed to spirit of 30, 50, and 70 per
cent, successively.
(2) Myxospliaera cseridea, Collosphsera Huxleyi, and
per cent, chromic acid.
5 to 1
Aerosphsera spinosa are well fixed in
After having been well washed they are transferred to 30, 50, and
70 per cent, spirits. By the iodine tincture the jelly of the species last
mentioned is either dissolved or completely altered in form, while those
mentioned under number (1) with the exception of S. acuferum, lose their
jelly by the action of chromic acid, or at least their shape is damaged.
(3) Strong solutions of picric acid (and picro-sulphuric acid too) behave
like weak solutions of chromic acid. The species given under (2) retain
some connection, but in the others the jelly is dissolved. (I) Hydrofluoric acid fixes the plasma well.
5 to 15 per cent, solution of
(5)
sublimate in sea water retains the shape of C. pelagicum, S. pundatum,
S, neapolitanum well (after acting 15-30 minutes they are well washed
in sea water, then in sweet water ; afterwards alcohols 30, 50, 70 per
cent.).
The most useful stain was found to be a watery solution of
haematoxylin, but for Collosphsera Huxleyi Grenacher's alcohol carmine.
Besides these were used dahlia, the other carmine solutions of Grenacher,
S. acuferum,

;

•

•

A

and Mayer's alcoholic cochineal solution.
Preparation and Mounting of Ferns-f— Mr.

J.

D. King remarks

It should be of robust
that the selection of the fern is all-important.
growth and free from dirt. If not fully ripe the spores will be shrunken,
if over ripe, absent.
Have ready wide-mouthed bottles, to hold about an
ounce, and filled with a mixture of equal parts of spirit and water. In
this place the selected pinnae.
If the pinnae are to be kept for some time, add one-fourth part
spirit, put only one kind in a bottle, avoid shaking the bottles, and
handle the material with forceps without touching the sori.
Dry chloride of
For bleaching, the following mixture is successful
:

*

t

Fauna u. Flora d. Golfes v. Neapel, siii.
The Microscope, viii. (1888) pp. 78-81.

—

(1885) 276 pp. (8

pis.),

:;
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common soda, 3 oz. water, 2 pints. Mix the chloride of
lime with half the water, and the soda with the other half, then mix the
two solutions and let settle in a well-corked bottle pour off the clear
liquid for nso, and keep in stoppered bottles.
Pour the spirit and water from the fern and rej^lacc it with the
bleaching fluid, and put in a strong light if you wish to hasten tho
process.
Look at them often, and when there is no longer any appearance of chlorophyll in the sporangia or in the leaf, the bleaching has
gone far enough. It is not always safe to wait for a stout mid-vein to
become perfectly clear, for a very little over-bleaching may injure or
ruin the fern.
In some cases, however, it may be necessary to change
the bleaching fluid two or three times.
AV'hen the bleaching is completed, remove to a liberal supply of soft
water and change frequently until no trace of chlorine remains, for if tho
chlorine be not quite removed the staining will bo a failure.
Then
harden the material in alcohol.
For staining epidermal structure the author advises alum-carmine and
methyl-green in the proportion of one drop of methyl-green to ten drops
of alum-carmine. The time reqiiired is variable. The spores and cases
stain green and the leaf red
sometimes the larger veins also take on the
green.
If stained too long the red will supplant the green. Transfer
to at least tuo ounces of water and soak for three or more hours to
remove the alum.
For thick-leaved ferns, and for showing the fibro-vascular system
and sporangia, the following procedure will be found more satisfactory
To forty drops of borax-carmine add one drop of methyl-green. Tho
time required is longer than with alum-carmine. Then soak in water as
before.
saturated solution of ammonia acetate used as a mordant will
heighten the colour a trifle.
lime, 2 oz.

;

;

;

;

A

The best medium for mounting is glycerin jelly made after Kaiser's
formula, with additional gelatin to give it hardness.
First transfer to a
mixture of equal parts of glycerin and alcohol. Then heat the glycerin
jelly in a water-bath, keeping hot while using to prevent air-bubbles.
With a glass rod place a few drops on the slide with or without a cell
a cell makes a better finish.
Place the ferns in the glycerin jelly, add
a few drops, and pour off to get rid of the alcohol and glycerin, replace
what is jioured off and examine with a dissecting Microscope for airbubbles, which must be removed before tlie cover is applied.
Breathe
on the cover and apply a droj) or two of hot glycerin jelly, then breathe
on the slide and impose the cover.
Another way is to let the glycerin jelly harden on the slide with tho
fern on it and afterwards apply some hot jelly to the surface before
putting on the cover.
Wood sections may be stained and mounted in
the foregoing manner.

—

Application of Lactic Acid to the Examination of Algae.* Herr
G. Lagerheim recommends the use of lactic aci^ for restoring the turgidity
to dry algrc.
The acid is used in a concentrated semi-fluid form. The
dry alga is first softened in water, and then placed in small pieces in
a few drops of the acid on a glass slide, and heated until small bubbles
make their appearance in the acid. The alga must be prevented from
becoming too fluid and flowing away by heaping up with a knife. After
* Hedwigia, xxvii. (1888) pp. 58-9.
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being heated for a sufficiently long time, the cover-glass is placed on, and
the alga, which was previously dry and shrunk, is now found to have
swollen up to its natural form. The cell-contents are at least partially
dissolved or clarified if the preparation has been boiled sufficiently long,
a point of great importance, especially in the examination of desmids.

—

Tempere's Preparations of Diatoms.* M. J. Tempere is preparing
known genera of diatoms. Each series will comprise
twenty-five preparations, and each preparation will contain one to three
series of all the

species or varieties.

The

first series

has recently appeared.

—

Feeeborn,

G. C. Notices of new Methods. III., IV.
[Sublimate as a hardening medium for the brain (Diomidoff). New methods
of preparing nerve-cells (Thanhoifer). Neutral anilin staining fluid (Babes).
Safrania solution with anilin oil (Babes).
Ajner. Mon. Micr. Journ., IX. (18S8) pp. 84, 111-2.
Lugger, O. A new Method of Preserving transparent Aquatic Insects for the

—

Microscope.

Proc. Entorn. Soc. Washington, I. (1888) pp. 101-2.
P. Endiments of Practical Embryology. III.
[Preparation of the Embryo. Hardening.]
Uie Microscope, VIII. (1888) pp. 144-5.
Pelletan, J. Les Diatomees, histoire naturelle, preparation, classification et
description des principales especes, avec une introduction a I'etude des diatomees
par M. J. Dehy et un chapitre sur la classification des diatomees par M. Paul Petit.
(The DiatomacesB, natural history, preparation, classification and description of
the principal species, with an introduction on the study of the Diatomacese by
M. J. Deby, and a chapter on classification by M. Paul Petit.)
[Contains chapters on collecting, preparing and mounting.]

Ma NT ON,

W.

—

—

vol.

(3)

i.,

350 pp., 5

pis.

and 250

figs.,

8vo, Paris, 1888.

Cutting:, including^ Imbedding-.

Collodion for Imbedding in Embryology.t—In a note appended to
a paper on " Collodion in the Technique of Embryology," Prof. M. Duval
states that celloidin has no advantage over collodion
with thick collodion
the same hard and resisting mass is produced, and this is always quite
transparent, which is not the case with celloidin.
The method given for imbedding in collodion is as follows
When the
piece is removed from spirit after having been hardened, it is placed for
some short time in a mixture of alcohol and ether (1 spirit, 10 ether). It
is then placed in a solution of pure collodion for 10 minutes to 24 hours,
according to size, after which it is immersed in a solution of collodion
of a syrupy or pasty consistence, according to the degree of hardness
required for the imbedding mass. On removal the mass is exposed to
the air for not more than a minute, and it is then plunged into alcohol
of 36° ; the vessel containing the spirit is left open. In 6 to 10 hours
The
the collodion is sufficiently solidified, and transparent as glass.
mass is then stuck on a piece of elder-pith with collodion, and fixed
then in any position for cutting sections, which are made with a wet
knife.
Under certain circumstances, as, for example, when it is desired
to obtain sections of batrachian ova, which are extremely friable, it is
necessary to smear the surface of every section with collodion, in order
The
to prevent the sections breaking up or evacuating their contents.
collodion for this purpose is made very thin, and a few minutes after it
;

:

* Journ. de Microgr., xii. (1888) pp. 226-7.
t Ibid., pp. 197-204.
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on the surface of the scctiou

washed with

is

spirit.

lu practice

These collodion sections may
this docs not inv(dve any waste of time.
bo mounted in glycerin or in balsam, in which latter case the uutlior
proceeds in two ways. First, when ho deals with sections of the blastoto the sixth day ; secondly, when the embryo
larger and exceeds six days.
(1) The embryos are hardened, stained, and kept in some provisional
medium. When required for sections they are passed through 3G' spirit,
absolute alcohol, the mixture of spirit and ether, very thin collodion,

derm with an embryo up
is

and lastly the thick collodion. A piece of elder-pith cut straight is
washed with ether and then immersed in the thick collodion wherein
The latter is then placed on the pith in the
is the blastodermic disc.
desired position and then carefully withdrawn, and after being allowed
to dry in the air for a minute or two is immersed in absolute alcohol
The sections are then made, with or without
for at least 24 hours.
brushing the surface each time with collodion, and arc swept into water,
from which they are easily placed upon the slide in the proper order.
The sections are then dehydrated completely, and this done, the coverClarifying is then etfected by running benzine under
glass is imposed.
the cover-glass, and when this is complete the section is mounted in
balsam dissolved in benzine. The benzine and the benzine-balsam are
run under the cover-glass, and their entrance facilitated by drawing out

The benzine used is
the fluid at the opposite side with filter-paper.
that known as benzine Collas.
(2) If the embryo be too large to be stained en viasse, the section is
stained on the slide moreover, the largeness of the embryo necessitates
They must be inclosed in a block of
special care in the imbedding.
collodion, and the hardening of a block requires that the evaporation
This is effected by placing the cup in
of the ether should be slow.
which the embryo lies imbedded in thick collodion in a saucer conIn
taining 36" spirit, and covering the two vessels with a bell-jar.
12-36 hours the consistence of the mass is examined, and if the embryo
appear above the level, more thick collodion is added and the process
continued until the desired consistence is attained. The mass is then
dug out and cut into a block, which is stuck on elder-pith with collodion.
The sections must be stained on the slide, and this is done by coating
the sections with glycerin coloured with the staining solution (picroOwing to the glycerin, there
carmine, Grenacher, alum-carmine, &c.).
an aqueous solution may be used for
is no fear that tlie section will dry
staining, but in this case the slide must be placed in a moist chamber.
In 24 hours the sections are well stained with carmine. The sections
are mounted in balsam, but, owing to their size, the beuzin and balsam
cannot be rim under the cover. The sections are fii'st dehydrated
with 36^ alcohol, the slide is then placed on a warm brick and washed
with absolute alcohol, then with bcnzin, and finally the balsam is
dropped or brushed on, and this followed by putting on the cover-glass.
;

:

—

Schwabe's Sliding Microtome.* Schwabe's microtome consists of
three separate parts ; an oblong support a (fig. 109) which also serves
for the slide-\\ ay, the piece h which carries the object, and the knife c.
The slide-way c is grooved, and d flat ; in both cases ivory pegs are
used to prevent friction, these are shown at /, g, and h.
The stability
Zeitschr.

f.

Wiss. Mikr.,

iv.

(1887) pp. 463-4 (1

fig.)-
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of the carrier is insured by its weight and by its working along the
triangular grooved slide-way e. In the cross pieces i k are several holes,
these are for the purpose of
altering the angle of the
c, which is fixed by
means of the screws I and
m. The angle which the
knife makes with the slideways depends on the size

knife

or diameter of the preparation,

and must always be

so selected that the edge of
the knife can be used as far
as possible throughout its
extent.
The upper part b carries

micrometer screw n
which moves the objectcarrier up and down. This

the

screw has a turn of 1 mm.,
and as the head is divided
into 100 parts the carrier
can be raised 0-01 mm.
The lower part of the
microtome can either be
constructed as a pan, or
the instrument be placed in
one, so that it can be made
to

work under

fluid,

and

is

therefore very useful for
the preparation of nervous
tissue.
In the later constructions the object-clamp is
dent of the micrometer screw for its coarse-adjustment.

Fig. 111.

Fig. 110.

V^i/^4).

i^-

/

made indepen-

—
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ndaptcil to tliis inicrotomo an adjunct which is intended to obviate the
defect in this instrument of not beiii<^ able to alter the position of the
Instead of the tube in which the object is fixed
object in an easy way.

with parafliu, the author devised the apparatus shown in figs. 110 and HI.
This consists of a copper tube which tits over the main piece, and carries
two parallel semicircular rings. Along these half rings runs a steel
block, wliich by means of a binding-screw can be fixed at any point
The block carries the small movable cylinder which
of their circuit.
In use the semicircular
takes the place of the English contrivance.
rin"s are placed horizontally, and by combination of tbe movement

along the rings with that of the cylinder about its own axis, the preparaBut on account of the construction of
tion is moved in all directions.
the microtome, this movement is cramped, and only a turn of 60° instead
of 90°

is possible.

This amount, however,

suffices for

most

cases.

— Fig. 112

shows a device for preventing the curling of paraffin sections, which Mr. H. C. Bimipus
After cutting off' the
considers is extremely simple and easily made.
head and point of au ordinary brass pin, fix it parallel to the edge of
Inexpensive Section-smoother.*

Fig. 112.

the knife by pressing its ends into two small pellets of beeswax. The
proper elevation is easily determined by testing on the waste paraffin
The pin can only be used with the transbefore the object is reached.
With the knife set obliquely, a piece of drawn wire will
verse knife.
serve the same purpose.

—

Preparing Long Series of Sections with Celloidin.f The procedure which Dr. J. Apathy advocates very warmly consists in
dehydrating the surface of the celloidin block immediately previous to
and during the act of sectioning and removing the section to a strip of
paper kept moist with bergamot oil. The method in detail is as follows
After fixation by any method, and hardening in spirit, the preparation
is passed into absolute alcohol, and when imbedded in celloidin kept in
80 per cent, alcohol.
Staining is done in toto by the hsematoxylin and chromic acid method.
The strength of the chromic acid salt (mono- or bichromate of potash) is
1/2 to 1 per cent., and this, frequently renewed, is allowed to act for not
more than one hour. The hsematoxylin solution is 1/2 per cent., and
allowed to act for ten minutes to one hour, according to size of object.
The object is then washed, and next transferred to spirit, first 70 per
:

then absolute. The imbedding then follows, and when cutting, in
the right hand are held a camel's-hair brush and a needle, while this
hand also works the microtome. In the left is held a strip of tracing
paper, which is at the same time flexible and stiff".
The paper strip is
about as broad as the slide and thrice as long as the cover-glass. The
cent.,

*

Amor. Naturalist, xxii. (1888) p. 382 (1 fig.),
t I^IT. Zool. Station Ntapol, vii. (1887) j-p. 742-8.
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end of the paper strip, wliich is well saturated with bergamot oil, is
The surface of the celloidin
allowed to dip into a capsule of this oil.
block is then brushed over with absolute alcohol, the section made and
transferred to the oil, from which it is picked up by the needle and
arranged on the paper strip. When the required number of sections
have been duly placed in position on the strip of paper, the latter is
drained.
The paper is then laid, the section side downwards, on a
The paper
carefully dried slide, and then dried with blotting-paper.
strip is then carefully removed by rolling it off from one end or corner.
If a section should stick to the paper the surface may be moistened with
the oil again, and the strip pressed down again, and if this fail it must
be taken with a brush and placed in its proper position. When all the
sections are properly arranged, the surface is smoothed down and all
The balsam is then
the oil removed with smooth blotting-paper.
applied, and the cover-glass imposed.
The sections, in order to prevent decoloration, should not be allowed
to get too near the edge of the cover-glass.
In imbedding long objects
as certain worms, the process may be hastened by imbedding tirst the
whole object and then cutting it into pieces and arranging these in their
proper order in a second imbedding, so that one action of the knife
produces ten to twenty sections serially arranged.
free

—

Proper Thickness of Microscopical Sections.* Nowadays, says the
Microscope,' it seems to be the aim of many possessors
of good microtomes to cut their sections as thin as possible, e. g. from
1/2000 to 1/4000 of an inch in thickness. The origin of this fashion of
Editor of the

'

cutting over-thin sections is difficult to determine, for such sections are,
in the majority of cases, quite useless for any purpose of study, and the
time involved in their preparation is as good as wasted. It is probably
due to a desire to exhibit one's skill without regard for utility something
like that which induces one to write 10,000 words on a post-card, simply
because some one else has succeeded in writing 9000.
Friedlander in his excellent little Manual of Microscopical Technology,' raises the following objections to sections of extreme thinness
" (1) They are manipulated with difficulty and considerable time is often
lost in spreading them on the slide. (2) The various elements contained
in the meshes of these sections are very apt to fall out, and as these are
generally of extreme importance, the object of the examination may be
defeated.
(3) Structures which are sparingly distributed throughout an
organ, as, for example, animal and vegetable parasites, are naturally more
apt to be discovered in thick sections.
(4) In thick sections definite
stereometric conceptions of the structure of an object are frequently
obtained, inasmuch as several superimposed strata are scanned directly,
in situ et in continuo, while with extremely thin sections plane images
alone appear." For sections of fresh organs he recommends a thickness
of from 1/500-1/250 in. ; for hardened preparations from 1/2500 to
about 1/850 in. The rule should be, then, not to make sections as
thin as possible, but rather to have them of a thickness that will include
as many layers as can be clearly studied.

—

'

:

Preparing Sections from Test-tube Cultivations.f
first

warms the
*

The

—

Prof. A. Neisser
test-tube containing the cultivation, so that the gelatin

Microscope, viii. (1888) pp. 147-8.
f. Bacterid, u. Parasitenk., iii. (1888) pp. 506-10.

t Centraibl,

—
SUJI5IARY OF

G72

CURRENT RESEARCHES RELATING TO

According to its size and thickness
tlio tube.
placed for 1-4-8 days in 1 per cent, bichromate of potash solution,
which nnist stand in the light so as to produce a modification of gelatin
The gelatin is then carefully washed and hardened
insoluble in water.
"When the desired consistence has been attained
in 70^ and OG"^ siiirit.
the gelatin cast is cut up longitiidinally or transversely into iiicccs, and
these are stuck with gum on cork, and then placed in absolute alcohijl
Before making sections it is advisable to remove
for ttt'enty-four hours.
the external layer of gelatin, as it is too hard, and interferes with
manipulation. Drying, staining, decolorizing, and clearing up aro to
be carried out on the cover-glass.
For staining the author used
(1) Loffler's alkaline methylen-blue solution, but did not employ tho
This usually
1/2 per cent, acetic acid, and decolorized with the spirit.

cast slips onsily out of
it is

gave good results.
(2)

Watery methyl-violet

solution (b

B

extra, Stuttgart Fabrik, Catal.

528) was not so useful, as although the bacteria were well stained, they
easily lost their colour.
(3) Gentian-violet in watery solution

was a

failure, as it

had some

solvent action on the gelatin.
(4, 5) Bismarck brown and Babes's anilin safranin stained well, but
the decoloration of the gelatin was slow and rarely perfect.
(6) Gram's and Weigert's method gave excellent results. Tho former
requires oil of cloves for decolorizing, as spirit alone is insufficient.
The decolorized sections should always be cleared up with bcrgamot oil.
(7) Double staining with anilin methyl-violet, Bismarck brown, or
anilin fuchsin-mctliylcn blue did not produce favourable results.
When decolorizing it is advisable to wash in water before using tho
clearing up should be performed in bcrgamot oil, and the
spirit
specimen mounted in thickened balsiim.
Though this method has the advantage of allowing spore-formation
to be observed under high powers, of showing the way in which the
individuals arc disposed, and even of disclosing impurities otherwise
unsuspected, it is not available for micro-organisms which fluidify gelatin.
Agar cultivations were manipulated by stripping off small lumps of
the cultures and plunging them into agar liquefied at 40^, so that they
The agar was removed from the
became imb(;dded when the agar set.
tube and hardened just as in the gelatin cultivations, but as it was not
susceptible of being sectioned, the pieces were saturated with bcrgamot
oil, then plunged into a mixture of paraffin and bergamot oil, and lastly
left in pure paraffin for twelve to twenty-four hours in an incubator.
W^hen cooled very fine sections can be made, and the process is then
reversed to rid them of the paraffin, and they are then treated like tho
gelatin sections.
The staining is not so satisfactory as with the gelatin
method, but the photographic results are very good.
mixture of agar
and gelatin was also used by the author for certain organisms which
requii-e a firm medium.
This method does not offer any other advantage, as the microscopical appearances are deceptive and hardening an
;

A

impossibility.

C A M p B E L L,

—

D. H. Paraffin-Einbettungs-Methode
imbedding method for vegetable objects.)

Rum IT

fiir pflanzliclie

Objecte.

(Paraffiu

Naticrwiss. Wochenschr., II. (1888) p. 61.

I,

G.

— Presentazione di un Microtomo.

Atti Soc. Tosc.

(Exhibition of a microtome.)
Sci. Nat. Pisa, V. (1888) pp.

2.")0-l.
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Staining and Injecting'.

Double-staining of Nucleated Blood-corpuscles.*

—Dr. W. M. Gray

gives tlie following directions :- -Spread a thin layer of blood on a
clean slide, and dry; immerse the slide in a beaker of alum-carmine
(Grenadier's formula) for five minutes ; wash in clean water, and immerse in a beaker of a weak solution of sulphindigotate of soda or
potash (the solution should be of a dark-blue colour, not black-blue as
in a strong solution). After the slide has acquired a purplish hue, wash
After drying, warm slightly and mount in balsam.
in water and dry.
The nuclei will be a beautiful red, and the protoplasm a greenish blue.

Staining Nerve-endings with Gold Chloride. | In his new researches
on motor nerve endings, Dr. W. Kuhne gives the following as the best
methods for manipulating gold chloride
(1) Lowit's method, sometimes to be followed by strong formic acid,
is especially useful, as thin muscles need not be dissociated.
;

(2) First, 1/2 per cent, formic acid, gold chloride 1 per cent., then
equal parts of a mixture of glycerin and water, to which 1/4 to 1/5
volume formic acid has been added. Specially useful for muscle of
warm-blooded animals.
(3) Same as (2), but without preliminary acidulation. For coldblooded animals.
1/2 per cent, arsenious acid, 1/2 per cent,
(4) Golgi's method.
gold chloride of potash, then 1 per cent, arsenious acid, and reduction in
sunlight.
Useful for all objects.
(5) Modification of 4, consists of laying the strips of muscle in a
mixture of 1/2 j)er cent, arsenious acid, 1/4 per cent, gold chloride of
potassium, and
1 per cent, osmic acid, then 1 per cent, arsenious acid,
and reduction in sunlight. Best suited for reptiles.
With regard to the rest of the preparation, the author says that the
finer dissociation should be effected at the most favourable stage of the
hardening, therefore always in the gold solution. Secondly, many small
bits of muscle (ten to twenty from 1-2 mm. broad) should be placed in
2-5 ccm. of the fluid, which should be allowed to act for different lengths
of time, then in the gold solution from four to thirty minutes ; from the
reduction fluid they are to be removed, say hour by hour, and transferred to
unacidulated dilute glycerin.
In Golgi's method the separate portions
were transferred to fresh arsenious acid in the dark when staining began.
In this way various degrees in the effects can be obtained. With the
exception of Golgi's all the methods are usually found to overstain, and
this has therefore to be removed.
The effect of acid on nerve-endings
is always disadvantageous
it is, therefore, a great advantage to produce
gold preparations without previous acidulation, and the acidulation stage
should always be shortened as much as possible.
Preservation of preparations in dilute glycerin acidulated with formic
acid is not very favourable for details.
Golgi's method, therefore, has a
great advantage in not employing glycerin, but mounting in balsam
after dehydration in absolute alcohol is perfectly suitable for showing
the stained nerve-endings.
The certainty of the results varies with
•

;

* Queen's Micr. Bulletin, v. (1888) p. 15.
t Zeitschr. f. Biol., xxiii. (1887) pp. 1-148 (pis.

A-Q).
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different nnininls, being most favourable in Roptilia,
in the osseous fishes and in the luvertebrata.

most uufavotirablc

—

Staining Nerve-endings with Gold Chloride.* Dr. G. Boccardi
roconinicuds the following metliud for staining nerve-endings in niusclo
witli gold.

The muscles are treated by Eanvier's method with lemon juice and
gold chloride, or the mixture of gold chloride and formic acid they aro
then washed in distilled water and the preparations laid for about
2 hours in a O'l or even 0*25-0 "3 per cent, solution of oxalic acid.
A still better mixture is, acid, formic, pur. 5 ccm. acid, oxalic. 1 per
cent. 1 ccm.
aq. destil. 25 ccm.
Then wash in water, and mount in
;

;

;

glycerin.

Weigert's Haematoxylin Method as applied to other than Nervous
Tissues.|
Dr. P. Schicffurdecker states that Weigert's hjematoxyliu
ferridcyanide method can be usefully employed on other tissues than
nervous, for example it shows the nuclei of connective tissue well, but
has little or no effect on lymph-corpuscles, hence its ajiplicability to
lymphatic glands for distinguishing between the framework of the gland
and the corjniscles. It seems to have different actions on bloodcorpuscles, but it is on the epithelium that its speciality is prominent,
the sweat-glands, blood-vessels, and nerves standing out very clearly.
Yet on the whole the method seems uncertain, and it is questionable
how far the chemical, and how far the physical properties of the tissues
are the important factors.

—

—

Staining Mitoses.:): Dr. G. Bizzozero and Dr. G. Vassale found the
following method gave the best results for fixing mitoses.
The sections made from pieces hardened in absolute alcohol were
placed for 5-10 minutes in Ehrlich's fluid (gentian violet 1, alcohol 75,
anilin oil 3, water 80), then rapidly washed in absolute alcohol, and
then transferred to chromic acid solution 1:1000 for 30-40 seconds,
whereupon they were rejilaced in absolute alcohol wherein they lost part
of their colour.
To better fix the mitoses it is well to put the sections
back again in the chromic acid solution, and afterwards in absolute
alcohol.
After 30—40 seconds they are placed in oil of cloves ; this
process may be required to be repeated like the last stage.
When no
dye is any longer given off" in the cloves, the sections may be mounted in
dammar. This method gave good results with all tissues and organs.
In many cases, however, a still better result was attained by treating
the sections, previously to the chromic acid, with the Gram iodine solution
(iodine 1, potassium iodide 2, water 300).
The former method was
found better for lymphatic glands, the latter for those organs in which
the nucleus is easily decolorized, e. g. liver, salivary gland, kidney, &c.
The foregoing staining method is also available for prejiarations stained
in Flemmiug's chrom-osmium acetic acid mixture ; the sections, however,
must be well washed before they are placed in absolute alcohol. But
whatever the hardening method, the cell-substance was uncoloured or
slightly yellowish ; in resting nuclei the nucleoli were slightly stained
while the mitoses were violet or almost black.
* Lavori cscguiti nell' 1st. fisiol. di Napoli, 1886, p. 27.
t Anal. Anzeig., ii. (1887) pp. GSO-4.
t

Arch.

f.

Pathol. Anat., ex. (1887) pp. 1G5-244 (1 pi).
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Staining Leucoplasts, Protein-granules, Bordered Pit Membranes,
In his treatise on the morphology and physiology
of the vegetable cell, Dr. A. Zimmerman recommends acid fuchsin for
staining leucoplasts and chromatophores.
After the objects have been
placed in a concentrated solution of the dye for some minutes, they are
shaken about in a solution of picric acid in 50 per cent, alcohol for one
minute, and then washed in 50-70 per cent, spirit. The preparations are
mounted in balsam. For the fixation of the protein-granules a saturated

and Woody Tissue.*

—

solution of picric acid in strong spirit is recommended. When fixed and
stained the protein-granules can be mounted at once in balsam. In a
mixture of htematoxylin and Bismarck brown, woody membranes are
stained brown, the others violet.
For showing the membrane of the
bordered pits in material preserved in spii'it, gentian-violet is recommended. The dye is picked up from a watery solution by this membrane, which becomes deeply stained, while others are almost colourless.
Next to the bordered pit membrane the middle lamellae stain best.
The sections may be examined in oil of cloves and then mounted in
balsam.

New Method for Staining Fibrin and Micro-organisms.t— Prof. C.
Weigert has devised a modification of Gram's method in which the
alcohol and oil of cloves are replaced by anilin oil.
The procedure is
The section (hardening in spirit) is stained with the anilinas follows:
The staining may be done either on the slide
gentian violet solution.
or in a watch-glass. In the latter case the section must be washed with
water or with NaCl solution to remove excess of dye before it is placed
on the slide. The section is then mopped up with bibulous paper and
the iodine solution dropped on when the latter has acted sufficiently
the section is again blotted and then covered with a drop of anilin oil,
which must be removed several times as it quickly picks up the stain.
The section becomes gradually transparent and the anilin oil is removed
with xylol and then mounted in balsam.
If a double stain be desired the additional colour must be imparted
before the violet.
In this method there is no need to remove the
celloidin.
By this procedure fungi and pneumonia cocci are more
easily demonstrated than by Gram's method, but its principal recommendation is the sharp stain it imparts to threads of fibrin. Bacteria
and fungi appear quite dark, almost black, the fibrin threads a beautiful

—

;

blue.

New

Dr. G. Platner
Nuclear Stain and Note on Fixation. |
new pigment to which he gives the name nucleus-black. It
is imported from Eussia as a black solution, and appears to be a metal
base in combination with an organic acid. When used in weak solution
it is specially adapted for staining nuclei, nucleoli, and axis cylinders,
the protoplasm, connective tissue, and nerve-sheath remaining unstained.
describes a

If used in concentrated solution the staining is more diffused, but may
be reduced by alkalies. Thus five or six drops of liquor ammonife to a
watch-glassful of water or a saturated solution of lithium carbonate
diluted, if required, with distilled water, are convenient for limiting the
stain to the nucleus and showing up the karyokinatic figures.
* Sep.

Eepr. from ' Encyklopsedie der Naturwissenschaften,' Abtbeilung HandCf. Zeitschr. f. Wiss. Miki-., iv. (1887)
Botanik, Schenk, 1887, 223 pp.
t Fortschr. d. Med., v. (1887) p. 228.
pp. 529-30.
349-52.
J Zeitschr. f. Wiss. Mikr., iv. (1887) pp.

buch

d.

:

—
67G

SDMMAUV OF CURRENT RESEARCHES RELATING TO

TLo time required for staining sections with this nuclear stain is as
n rule only a few minutes, but if the material have been hardened in
Fleniniiug's mixture 24 hoiirs are necessary. The duration of decolorizing must be judged by the desired eflfect and from the previous staining.
The author notes that this black pigment seems to bo very resisting, and
tbc prei)arations are very suitable for photograpliic i)urposes.
The author tlieu proceeds to advocate tbe iise of heat for fixing and
preserving material, especially for certain objects such as the ova of
Ascaris megaloccphala wbich are impenetrable to the action of ordinary
The thin oviduct of the animal is placed in a test-tube and
reagents.
exposed to the action of water at a temperature which need not exceed
50° C, for Max Schulzo has shown that the protoplasm is killed and
The test-tube must be continually shaken
stiffened at this degree.
during the heating. The ova are afterwards hardened in spirit which
must be increased in strength. Care must be taken not to overheat the
preparation, as their form is thereby much altered.
By this method certain details in the ova of Ascaris can bo brought
For example, certain elements
out which have hitherto escaped notice.
of the equatorial plate, hitherto described as spherical, now appear as
short thick rods which by a distinct fissure may be seen to sei)arate into
two dumbbell-shaped daughter elements ; an important point, as it
shows agreement with the ordinary type of nuclear fission.

—

Baumgarten's Method of Triple-staining.* Dr. A. Lewin says
that excellent results are obtainable by means of Baumgarten's triplestaining method, for which the procedure is as follows
(1) After having washed the sections in absolute alcohol, they arc
:

immersed for five minutes in borax-picrocarmiue excess of stain is
This picrocarmiuc is prej^ared by
then removed with filter paper.
adding crystals of powdered picric acid to Grenacher's borax-carmine
until the solution assumes a blood-red colour.
;

(2) The sections are then passed twice successively into absolute
alcohol for two minutes ; to the spirit picric acid is added until the hue
resembles that of hock.
(3) The sections are then soaked in a freshly prepared solution of
Ehrlich's gentian- violet (100 parts anilin-oil water and 11 parts alcoholic solution of gentian-violet) for one minute.
(4) The sections are then immersed in Lugol's iodine solution
(iodine 1, iodide of potash 2, water 300) for one minute, after which
they are washed in absolute alcohol for thirty seconds.
(5) Excess of gentian-violet is removed with acidulated spirit (HCl 3,
absolute alcohol 97).
(G) The j)rcparations are then dehydrated in absolute alcohol to
which picric acid has been added until the colour is pale yellow (about
fi.ve minutes).
Afterwards tho sections are cleared uj) in oil of cloves
and mounted in xylol balsam.

—

Dr. V. Babes gives the following
Anilin-oil Safranin Solution.!
moditicution of his anilin-oil safranin, and which he states gives very
superior results.
It colours sections almost in a moment, is available
for all kinds of tissues, and is especially good for showing up mitoses.
To 100 parts of water are added 2 parts of aniliu oil and excess of
* Bull. Roc. Beige de Micr., xiv. (1888) pp. 14G
t Ztitbchr. f. Wiss. Mikr., iv. (1887) pp. 470-1.

-7.
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The mixture is then heated to 60°-80° and filtered.
safranin powder.
Thus made the fluid is clear and deep red, and it will keep for one or
two months.

—

Metanil-yellow.* This is a yellow powder with sp. gr. 1-3102,
soluble in water, 12 parts aq. destil. at 16° C. dissolving 0-031 grra.
The watery solution is orange coloured and neutral on reaction. On
evaporation, crystals are formed which belong to the rhombic system.
Dr. H. Griesbach says that, for microscopical investigation it may
be used for staining tissues, to which it imparts usually a yellow colour,
It may also
the tone of which may vary from a bright to a dark hue.
be used as a double stain in conjunction with other dyes, such as Congo
red, methyl-violet, acid fuchsin, so that a double or triple staining,
according to the combination,

is effected.

—

Simple Method for clearing Methylen Iodide, f Herr E. Brauns
found quite accidentally a method for clearing methylen iodide which
Some brownish methylen iodide happened to
has become brown.
become frozen, only a small quantity, dark brown in colour, remaining
fluid.
When the latter was poured off, and the methylen iodide melted,
the methylen iodide was found to be of a pale yellow colour and of

At 15° C. the sp. gr. = 3 330.
iodide solidifies at 5° C, it is only necessary to expose
to comparatively slight cold to clarify it in the best and simplest

excellent quality.

•

As methylen

it

manner.

—

Carmine Injections. | Trouble with carmine gelatin fluids when
used for micro-injections, arises, says Dr. W. C. Borden, in two ways,
either from an excess or deficiency in the amount of acid used to preIn the first case the carmine precipitates in a
cipitate the carmine.
too coarsely granular form, in the second, all the ammonia not being
neutralized, the ammoniacal solution of carmine will diffuse through the
The difficulty is obviated by determining
walls of the blood-vessels.
beforehand the exact amount of acid which it takes to neutralize a given
quantity of ammonia that quantity which is to be used in the fluid made.
To this end take a drachm of aq. ammonise, and add gradually, with
The instant
constant stirring, acetic acid, testing with blue litmus paper.
the paper changes to red stop adding the acid and note the amount which
has been used. Suppose that it is If dr., then the proportion of acetic
acid will be 11 to 6, and if the amount of ammonia used be 4 dr.,
then the amount of acid needed will be 7^ dr. In this way the proper
amount of acetic acid to ammonia may be found in any formula. The
following formula is recommended as being the best of the gelatincarmine warm flowing masses.
Carmine No. 40, 4 dr. ; aq. ammoniee fort., 4 dr.
Carmine solution
water, 6 oz. Grind the carmine in a mortar, gradually adding the water,
then add the ammonia, and heat gently until the carmine is dissolved.
water, 7f oz.
Gelatin, 1-^ oz.
Soak the gelatin
Gelatin solution
Take 5 oz. of the
in the water until soft, and then dissolve by heating.
Add to the regelatin solution and add to it the solution of carmine.
mainder of the gelatin solution sufficient acetic acid as found by previous
trial to neutralize 4 dr. of ammonia contained in the carmine solution.

—

:

:

—

—

;

f. Wiss. Mikr., iv, (1887) pp. 439-62 (4 figs.),
t Neues Jahrb. f. Mineral., Geol. u. PalseontoL, 1888 (i.) pp. 213-4.
t Amer. Mon. Micr. Journ., ix. (1888) pp. 39-41 (1 fig.).

* Zeitschr.

1888.
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Heat tho solution containing the carmine and that containing the acid
to the same degree, by placing the bottles containing them in a pan of
water kept hot on a stove or over a lamp. Add gradually with constant
stiirin" the gelatin solution containing the acid to that containing the
The fluid
carmine. Filter while hot through two thicknesses of flannel.
can be poured into the flannel shaped into a bag, when pressure on the
sides of tho bag will cause the contained fluid to pass through the cloth.
The chloral
Adil four dr. of chloral hydrate and shake until dissolved.
will preserve the mass for quite a long time, but if it is to be used within
mass made up by the
a day or two the chloral is not necessary.
formula given is sufficient in amount to inject a cat or rabbit. If
needed for a single organ the ingredients can be reduced to the relative

A

proportion.

A manometer should always be used for injecting and the apparatus
suggested by the author consists of a wide-mouthed bottle fitted with
a manometer made from a piece of bent glass tubing fastened to an
upright board with a scale in inches or millimetres marked on it. The
only other articles necessary are a tin box with a shelf inside on which
a sheet of glass large enough to cover
to lay the animal to be injected
the box, a thermometer, a few feet of rubber and glass tubing, and a
couple of spring clamps for closing the tubing when it is necessary to
Good atomizer bulbs are also required. There is no
stop the flow.
difficulty in maintaining a pressure of 100 mm. while injecting.
Before making an injection the apparatus should be tested by closing
the exit tube and gradually raising the pressure to 100 mm., in order
Before killing the animal the
that any defects may be remedied.
box is filled below the shelf with water at 40° C, and a lamp placed
underneath to keep the temperature at that point. The melted injecting
mass is then poured into the injecting bottle in order that it may attain
About 12 oz. of a 3/4 per cent, salt solution
the same temperature.
is poured into another bottle also arranged with injection-tubes and
placed in the box. The animal is chloroformed, and the apex of the
heart having been snipped oif, the salt solution is injected at a pressure
The carmine mass is then injected, beginof 50 mm. until it runs clear.
ning with a pressure of .50 mm., and gradually increased to 100 mm.
When the injection is finished the animal is cooled down in ice- water or
a refrigerator, and the selected parts afterwards hardened in spirit.
;

Eobin's, Lacaze-Duthiers', and Farahceuf's Injecting Syringes,*
Dr. Beale f prefers the syringe to any of the contrivances described in
this Journal, 1884, pp. 643-51, for producing pressure by the fall of a
liquid.
The ordinary syringe has, however, several inconveniences
which it is the object of the following modified forms to remedy.
Eobin's syringe (fig. 113), has a rack-and-pinion movement to the
piston so as to avoid the dangerous irregularities of pressure which are
It also has a
very liable to occur, especially after prolonged work.
second tube and tap at the side for taking up the injecting fluid.
* Fol's Lehrbuch der Vergl. Mikr. Anatomic, 1884, pp. 21-4 (3 figs.).
t " After having tried many different methoda of proceeding, I find that npon
the whole the ordinary injecting syringe is the most successful as well as tho
cheapest, the most convenient, and the most simple instrument, and it is very easily
kept in good order. It need scarcely be said that by no mechanical means can such
varieties of pressure be obtained as by tlie aid of the muscles of the fingers and
thumb, while the pressure can be instantly modified or removed at the pleasure of
the operator." ' How to work with the Microscope,' 1880, p. 104.

—
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Lacaze-Duthiers' (fig. 114), has also a rack-and-pinion arrangement
and double tube but is designed to obviate the difficulties found to arise
in many cases from movement of the syringe, as well as unequal pressure.
It is attached to a heavy base, so that it will stand upright by itself, and
a disc is placed on the top of the piston for weights, by which the piston
can be made to descend automatically and at any given rate.
The
Fig. 113.

Fig. 114.

syringe can be placed in a vessel of warm water when it is necessary to
keep the injecting fluid at a given temperature. M. Eobin * preferred,
instead of the disc, a stretched indiarubber band, which passes through a
ring at the top of the piston, the ends being fastened to the cylinder. The
two tubes can be used for injecting two orders of vessels simultaneously.
Faraboeufs (fig. 115) is covered with a non-conducting material so as
Fig. 115.

to protect the

very hot.

hand from the heat when fluids are used which must be kept

The intervals allow the
* Eobin's

'

contents of the glass syringe to be seen.

Tmit6 du Microscope,' 1877,

pp. 990-1 (1

fig.).

3 A 2

SUMMARY OF OURUENT RliSEARCHES RELATING TO

680

Automatic Cannula-holder.— Ou tlio otlicv haiul, Prof. H.
on tlio ground that with all forms
when
it has not been used for some
up
dries
leather
the
syringe
of
time, witii the result that when the syringe is wanted it is not in a
Collin's

Fol

* prefers a pressure arraiigemcut,

serviceable con^lition.
Whatever form of pressure-apparatus is used,

it is very convenient, he
poiuts out, to have a cannula-holder with an automatic closing arrangement, such as that of MM. Collin shown in fig. 11 G.

Fig. 116.

The holder is hollow, and is connected with the tube from tho
Having been filled with the fluid, and some having
pressure apparatus.
been allowed to run out of the cannula, the cock is closed and the cannuhi
is placed in the vessel to be injected, the holder being held in the hand
By pressing the lever the flow of the fluid can be regulated
like a pen.
Prof. Fol says, " Whoever has worked with such an instruas desired.
ment will hardly again use the old syringe, especially where difficult
injections of invertebrate animals have to bo performed."
(5)

Mounting:, including Slides, Preservative Fluids, &c.

Half-clearing method of preparing Nerve Sections.t— Dr. Byrom
Bramwell lays the section previously stained with carmine on a slide,
and then pours on methylated spirit the spirit is then mopped up,
and a small quantity of oil of cloves poured on. While the preparation is still cloudy the oil of cloves is drained off quickly, and having
been replaced by Canada balsam, the cover-glass is put on. The
results attained, although in some cases extremely good, are eminently
uncertain on the whole, the preparations being spotty, irregularly or
;

too

much

cleared up.

Adaptation of Kaiser's gelatin for arranging microscopic prepara-

—

Signer A. Poli commends to the notice of botanists,
tions in rows4
especially for the preservation of algae, the mixture of gelatin and
glycerin known as Kaiser's glycerinated gelatin, as first proposed by
Nordstedt, and recommended in Strasburger's Botanisches Practicum.'
He finds it especially convenient when it is desired to arrange a number
fine streak of
of minute objects in rows under the same cover-glass.
'

A

the fused gelatin, which melts at 45^ or even lower, is
* Fol's Lelubuch, p. 24 and pp. 25-6 (1
t Edinburgh Med. Journ., Oct. 1886.

first

placed on the

lig.)-

J Malpigbia,

ii.

(1888) pp. 107-9.
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by a very fine brusli, at the spot intended to be occupied by tbe
which is then deposited on the gelatin by a pencil, and adheres to
If they do not adhere
it directly, and the cover-glass at once placed on.
immediately, the slide may be slightly warmed, and then allowed to cool.
Herr 0.
Purification of Tolu Balsam for Microscopical Purposes.*
C. Keller who has already advocated the use of tolu for mounting
1 kilodiatoms, gives the following method for purifying the balsam.
gramme of crude tolu balsam is heated in a water-bath until it is completely melted, when an equal quantity (up to 1200 grm,) of pure

slide

object,

—

spirit of at least

95 per cent,

is

added.

The

solution is then filtered,

added 500-600 grm. of petroleum ether in small portions.
At first a clear solution results, the petroleum ether being taken up by
It
the alcoholic balsam solution, but soon it separates into two layers.
Two
is then shaken up vigorously, and allowed to stand for 24 hours.
clear layers are then found, the upper yellowish one consisting principally
of cinnamic and benzoic acids, the lower brown one being composed of
the tolu resin plus much cinnamic and benzoic acids dissolved in alcohol
and a little petroleum ether. The two layers are next separated by
The following step consists in heating 4 litres of distilled
decantation.
water in a capacious vessel almost up to boiling point, and when the flame
As the petroleum
is put out the resinous solution is poured slowly in.
ether boils at 65°-75^ C. it disappears, the resin is precipitated, and
when cold the cinnamic and benzoic acids crystallize out. The resinous
mass is then stirred up several times with boiling water in order to get
and

to it are

rid of the last traces of the acid.
acid or by the aid of gentle heat,
If,

The

resin is best dried over sulphuric

and dissolved in benzol or chloroform.
as may happen, when dried by heat, the balsam becomes red or

brown-red,

it

should not be used.
Fig. 117.

Hot Plate Apparatus.f

—

have at
temperatures in

It is useful for microscopists to

hand an apparatus capable of being heated

to different

* Zeitschr. f. Wiss. Mikr., iv. (18S7) pp. 471-4.
t Arch, cle Physiol., viii. (1886) pp. 273-5 (2 figs.).
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paraflfin mixtures of wax and oil for imbedding, for heating
specimens mounted in balsam, for drying and coagulating blood, sputum,
&c. For this purpose M. L. Malassez has devised the apparatus (fig. 117)
which consists of a metal plate bent into the shape of a capital S. The
whole length of the plate is 50 cm., and it is G cm. broad and 2*5 mm.
The apparatus takes up very little room, as it is only 12 cm.
thick.
It may be heated from below or
long, 12 cm. high, and 6 cm. broad.

order to melt

Fig. 118.

from above if from below it must be supported on four legs, and the
Bunsen burner placed underneath (fig. 117). If from above, then the
topmost shelf must be made to project so that the burner can go under;

neath

(fig.

118).

MacDonxel l. — [Exhibition
["

of Slides.]

Three dozen slides (chiefly entomological, and sections of wood) mounted by
Mr. H. Sharp in balsam in an ingenious manner, so as to obviate pressure
and distortion of the object, by pasting a rim of paper on the slide, and thus
leaving a space of any requisite thickness for the object. This process was
invented by Mr. Sharp, of Adelong, and the results were excellent."]
Journ. and Proc. Roy. Soc. of N. S. Wales, XXI. (1887) p. 294.

MiNOT,

C. S.— The Mounting of Serial Sections.
[Summary of existing state of knowledge on

the subject.]
The Microscope, VIII. (1888) pp. 133-8.

(6)

Miscellaneous.

Method of calculating the rapidity

of Bacterial Increase.*

—Drs.

H. Buchner, T. Longard, and G. Eiedlin, who have been investigating
the rapidity with which certain micro-organisms increase, remark that
the following six conditions must be fulfilled in any attempt to determine
maximum rapidity of development
(1) The nutrient medium must be
:

—

meat infusion peptone 5 per
per cent.; solution alkaline; in some

as favourable as possible (they used cold
cent.,

sugar 1 per
* Centralbl.

cent., salt 1/2

f.

Bactcriol. u. Parasitenk.,

:

ii.

(1887) pp. 1-7 (1

fig.).
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cases the sugar was omitted).
(2) The temperature must be the most
favourable ^37° C.
(3) The cultivation must be not only pure, but
strong.
(4) The number of individuals in the nutrient medium must
be accurately determined ; this number must be small.
(5) At the conclusion of the experiment the number of individuals must also be calculated.
(6) The duration of the experiment must be known, and also short

—

(2-5 hours).

—

From a pure cultivation of
The actual procedure was as follows
the bacillus in the meat-peptone solution a small quantity on a platinum
6 per cent, salt solution. After
wire is transferred to 50 ccm. of a sterile
having been well shaken up, 1 ccm. is taken up with a pipette and transferred to 50 ccm. of meat-peptone solution. With the last solution, which
contains at most a couple of hundred individuals to the cubic centimetre,
In
three plate cultivations are made with 1 ccm. each of the solution.
this way the bacterial contents of the solution are determined with sufficient accuracy.
These quantities having been removed, the nutrient
solution, which has previously to the inoculation been raised to 37° C,
:

•

kept at this temperature for 2-5 hours. At the expiration of this time
three more (secondary) plate cultivations are inoculated with 1 ccm. each
of the solution.
This gives the number of individuals present at the
conclusion of the experiment.
The enumeration of the colonies was made by numbering those visible
under the field of the Microscope and striking an average from 10-30
such enumerations.
The gelatin layer of the plate should be perfectly
even, and not too thick. Having obtained the average number of colonies
to the field of vision, and then having ascertained the size of the field,
is

As the size
the number of colonies on the whole plate was calculated.
of the field for a given objective diminishes with
the strength of the eye-piece, the size of the field
Fig. 119.
for each individual eye-piece should be determined
once for all.
The higher eye-pieces with the
smaller fields are more convenient for the more
thickly crowded plates.
This method may be further developed by
adapting to the diaphragm of a high eye-piece two
pairs of crossed threads (fig. 119).
The distance
between the threads should amount to about
iyiO-1/12 of the diameter of the diaphragm.
The small square in the middle of the field is
convenient for enumerating very thickly sown colonies. The number of
colonies seen within the small square is ascertained at many different
places of the cultivation plate.
Colonies which happen to lie on the
boundary of the square are only numbered if their larger half fall within
the square. From many enumerations an average is obtained which
serves as a basis for calculating the contents of the colonies of the whole
plate.
In this way a plate with 5-10 millions of colonies can be
numbered.
In the eye-piece used by the authors the small square had the apparent
size of 1 7 sq. cm., but the actual space with the objective used v/as
0"0156 sq. cm., that is, the 6410th part of a sq. cm. If, therefore, there
were ten colonies to the square, in the gelatin layer of 80 sq. cm. superficies there would be a total of 5,128,800 colonies.
•

— —
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The method

for calculatiug

was

as follows

:

Lot a = uumbcr of primary colonies.
secondary colonies,
b =
„
generations.
n =
„
a cells or rods after 1 generation = a
2 generations
n

„
.-.

a

X

2"

2-

= a X
= a X
= b.

2

X

x

2.

2.

2".

A.
a

n =

-

log,

log.

.

•

z

logs

The cholera vibrio was chiefly experimented on, and the results of
In number these are too few for any
seven examinations are given.
precise knowledge in certain details of time they vary considerably, and
the last experiment given was apparently the fii'st made, and seems to
have been thrown in to add length to a too short series.
The following are the numbers given
;

:

Experiment

.',

1.

(Feb. 1887.)

Duration 3 hours.

18
Primary colonies =
= 7250
Secondary „
n = 8-7
each brood developed in 20*7 minutes.

Duration 3 hours.
149
= 95,952
Secondary „
n = 9-3
Period of development = 9*3 minutes.

Experiment

2.

(Feb. 1887.)

Primary colonies =

Experiment

3.

(Feb. 1887.)

Primary colonies
Secondary „
n
Period of development

Duration 2 hours.
3,583
90,666

=
=
=
=

(March 1887.)
Primary colonies =
=
Secondary „
n =
Period of development =

Experiment

Experiment

4.

4-7
25 5 minutes.
•

Duration 2 hours.
15,345
133,545

3-1
38 7 minutes.

(March 1887.) Duration 2 hours.
Primary colonics = 3,550
= 27,608
Secondary „
5.

?i = 3
Period of development = 40 minutes.
Experiment 6. (April 1887.) Duration 2 hours.
Primary colonies = 143
=1291
Secondary „
n = 3-18
Period of development = 37'7 minutes.
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7.
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Duration 5 hours.
35
981,792
14-8

(June 1886.)

Primary colonies
Secondary „

=
=

Period of development

=

«=

20-3 minutes.

It may be noted that either the period of development of each brood
varied considerably, or the method of experimentation or of calculation

was

at fault.

Analysis of Water used for Brewing as regards Micro-organisms.*
The examination of drinking-water, remarks Dr. E. C. Hansen, is
of Koch's plate-cultivation method, by means of meatpeptone gelatin; and this method is also employed in zymotechnical
But for the analysis of water used in brewing another
laboratories.
method must be adopted. The question at issue is not so much to find
out what and how many micro-organisms exist in the water, nor what
will develope in gelatin with or without the addition of meat and
peptone, but rather how the water behaves towards the wort and the
beer, to what degree it is rich in micro-organisms which can develope
in these media, and if among them there be any kinds capable of exerting
The analysis, in short, must be carried out under
a detrimental action.
conditions obtaining in the brewery itself.
The nutrient solutions, the beer and the wort, are placed in small
Each flask, fifteen filled with beer and
flasks plugged with cotton-wool.
02 cm. of cold tap-water. The
fifteen with wort, was inoculated with
water was inserted by means of a pipette, the upper end of which was
fixed to a rubber tube, in order to prevent any germs entering from the
The number of drops was regulated by means of a stopcock. It
air.
need hardly be remarked that the apparatus and the media were carefully
sterilized. Also, the amount of water placed in each bulb was accurately
measured, in order that the result could be calculated up to 1 ccm.
For the sake of comparison, an analysis was made by Koch's method
from the same water, and also on another plate but instead of meatpeptone gelatin, wort-gelatin (wort with about 5 per cent, gelatin) was
used here. The cultivations were placed in a thermostat at 24°-25° C,
and the experiment was suspended after fourteen days. None of the
In Koch's gelatin
beer- or wort-flasks contained a trace of vegetation.
there were 111 spots of vegetation, that is 222 for 1 ccm. water all
The wort
contained bacteria, but only a few fluidified the gelatin.
Other
gelatin showed fifteen vegetations, or thirty to 1 ccm. water.
experiments gave analogous results, and on the whole showed that while
the hygienic method put the total too high, the estimates from the wortgelatin cultivations were too low, and that very few of the bacteria
present in the water had any effect on the wort, and none at all on the
beer.
Yet, when both of these fluids were much diluted, they lost their
original power of resistance, but then of course they were neither what
is usually understood by beer and wort.
Some further experiments established the fact that bacteria from
water, even though introduced in large quantity, were unable to develope
in beer, but hyphomycetes of water occasionally did so.
Based on these observations, the author made an analysis of the

made by means

•

;

;

* Centralbl.
Gesell.

f.

Backteriol. u. Parasitenk,

Brauwesen, 1888, No.

1.

iii.

(1888) pp. 377-9, from Zeitschr.

f.

d.
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Fifteen flasks of beer and fifteen
properties of the Alt-Carlsberg water.
flasks of wort were inoculated with one drop of water (0-04 com.) and
ten flasks of each scrt with 1/4 com. of water; they were then shaken
The
up, and for fourteen days kept at a temperature of 24^-25° C.
result was that 1 com. water contained 1 3 wort-bacteria and 1 3 moulds,
or 2 6 vep;etations altogether. They were all in the wort ; the beer was
•

'

•

quite unafiected.

Brown,

W.

F.

Detmek. —

—A Course in Animal Histology.

II. (concluded.)

3:y2 pp., Svo, Jt-na,

DuBiEF, H. — Manuel

E

—Practical Work.

The Microscope, VIII. (18S8) pp. 145-7.
Das Pflanzenphysiologie Praktikum. (Practical Vcgetuhle Fliysiolopy.)
1888.

pratique de Microbiologie comprenant les Fermentations, la
Physiologie, la Technique histologique, la culture des Bacteries et I'etude des
maladies d'origine bacterienne. (Practical Manual of Microbioldj^y. cdinprisiug
Fermentations, Physiology, Histological Technique, the culture of Bacteria and
the study of the diseases of bacterial origin.)
600 pp., 162 figs, and 8 pis., 12mo, Paris, 1888.
G E, J. The value of microscopical examination of Phthisical Sputum as a means
Queen's Micr. Hulletin, V. (1888) p. 16.
of giving a correct Prognosis,

—

—

Zur quantitativen Bestimmung der
quantitative determination of germs in fluids.)

Hesse, W.

—

—

Keime in

Fliissigkeiten.

Zeitschr. f. Ilyjcine,

(On

the

IV. (1888) pp. 22-4.

Hig^ yf_ Strassee, H. ITeber die Methoden der plastischen Reconstruction
und iiber deren Bedeutung fiir Anatomic und Entwicklungsgeschichte. (On
the metliods of Plastic Eecoustructiou and their importance for Anatomy and
Embryology.)
Anatom. Amciger,

Kastschenko,
in reference to

N.

II. (1887), pp.

382-92, 392-4,

—Eine

my

kurze Notiz in Bezug auf meine Methode. (A short note
Zeitschr. f. Wiss. Mikr., IV. (1887) pp. 353-6.
method.)

—Aus der Microteohnik. (Microtechnique.)
Monatschr.
Anat., 1887, 10 pp. and
—Histologisches Taschenbuch. (Histological Pocket-book.)

Mayer,

P.

Mayer,

S.

f.

9 Hefte and 158

M'Cassey,

G. H.

—Microscopy and Histology for

figs.,

figs.

Svo, Prag, 1887.

Office Students.

Arch, of Dent., 1887,

May.

—Methods of examination of Bacteria for laboratory purposes.
Jnuni. Amer. Med. Assoc, 1888, pp. 381-6.
SB CRN, H. L. — studies for Beginners.
Amer. Mm. Micr. Journ., IX. (1888) pp. 85-6.
Parker, \V. N. — On the objects of the Biological and Microscopical Section of the

Nelson,

S.

N.

II.

Cardiff Naturalists' Society.
jRej). und Trans. Cardiff Naturalists' Soc, XIX. (1887) pp. 107-10.
Peal, C. N. Microscopy for Beginners.
[Report of Lecture.] Ann. Rep. Ealing Micr. and Nat. Hist. Soc. for 1887-8, 4 pp.

—

Ranvier,

— Traite

technique d'Histologie. (Technical Treatise on Histology.)
Ease. VII. (and last), pp. 977-1109, figs. 325-79, 8vo, Paris, 1888.
Sanderson, B., Foster, M., and Brunton. Manuel du Laboratoire de
Physiologic. (Manual of the Physiological Laboratory.) Transl. by G. Moquinii. and 620 pp., 184 figs., 8vo, Paris, 1888.
Tandon.
L.

—

—

Stohr,

p.
Lehrbuch der Histologie und der mikroskopischen Anatomic des
Menschen mit Einschluss der mikroskopischen Technik.
(Handbook of HistoHuman Microscopical Anatomy, including Microscopical Technique.)
2nd ed., 209 figs., Svo, Jena, 1888.
T I EM ANN, F.— Illustrirter Leitfaden fiir die praktische mikroskospische TJntersuchung des Schweinefleisches auf Trichinen. (Illustrated guide to the practical

logy and

Z

microscopical investigation of hog's flesh for Trichinae.)
3rd ed., Svo, Breslau, 1887, viii. and 139 pp., 29 figs.
u N E, A. Cours de Microscopic medicale et pharmaceutique. (Course of medical
and pharmaceutical microscopy.) Contd.
Muniteur du Fraticien, III. (1887) pp. 190, 215, and 249.
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PROCEEDINGS OF THE SOCIETY.
Meeting of 13th June, 1888, at King's College, Steand, W.C,

W.

T. Suffolk, Esq., Vice-President, in the Chaie.

the meeting of 9tli May
confirmed, and were signed by the Chairman.

The Minutes of

were read

last

and

The List of Donations (exclusive of exchanges and reprints) received
since the last meeting was submitted, and the thanks of the Society given
to the donors.
From
Cutter, E., Clinical Morphologies,

New

xviii.

and 81

pp.

(8vo,

York, 1888)

Slides (12) of Foraminifera from the London Clay,
Slides (9) and 21 drawings of Insect Preparations

Diatomaceous Earth from Oamaru, N. Z

Wimbledon

,

.

The Author.
Mr. W. Godden.
Mr. F. Enoch.
Mr. W. L. Watson.

Mr. Crisp said that a letter had been received from the President
expressing his great regret and disappointment at being unable again to
be present, but his visit to London last time had been rather too soon,
and he had been thrown back again in consequence. The President had
in fact offered to resign, but of course they could not entertain that
suggestion, especially as there would not be another meeting until
October, by which time they hoped that Dr. Hudson would be completely
recovered.

W. Bennett said it would probably interest the Society to
that an exceedingly rare Alga had lately been found in this
country at Kew, where it was discovered in considerable quantity.
This was especially interesting because, although mentioned by Dr. M.
C. Cooke as a British species it had, so far as he was aware, never been
found in England before. This species, Sphserojplea annulina, was well
marked and exceedingly interesting in several particulars. He thought
this must be regarded as the most interesting discovery of the kind
which had been made in this country for many years.
Mr. A.

know

Mr. J. Deby exhibited slides, mounted at his request by Mr. F.
Enock, of a carious and interesting Dipterous insect collected by himself
at Biarritz during the latter days of April last.
This small fly does not
possess the pelagic habits of Halohates, so well figured and described by
Mr. Buchanan White, but is strictly a littoral marine form, whose larva
lives among the green algae, which along that iron-bound coast cover all
the rocks between tide-marks.
The adult form is found swarming on
the wet sea-weed as the tide recedes, and seems to enjoy the sunshine.
Its movements are remarkably swift, and its life must be short as the
waves of the Bay of Biscay break in heavy surf upon these rocks at high
tide.
A peculiarity of this dipteron is that the male is possessed of only
rudimentary and nervureless wings, while those of the female are nearly
obsolete, so as to make this last resemble a dark-coloured overgrown
louse,

when observed

superficially.
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The structure of the iusect's foot is very remarkable and beautiful as
seen under the Microscope, being fiu'nished with a singular comb-like
branching apjiaratus facing the two ordinary claws. The habits of the
insect are also peculiar, as the males, which are furnished with a powerful pair of anal forceps, are in the habit of using these for the purpose
of seizing the females by the back of the neck and dragging them along,
seemingly much against their will, while stopping ever and anon to
allow their spouses to oviposit among the weeds or in minute crevices in
Not having had time to wade through the bibliography
the bare rock.
of this tribe of insects he deferred describing it until its novelty had
been fully ascertained. It evidently belongs to the division NemoccraIts details can only bo
Tijjulana, having six joints to the antennae.
studied with advantage under the Microscope, as its total length does
not exceed 1/4 in. Mr. C. Waterhouse of the British Museum stated
that the insect did not exist in the collection, but that it is very like the
Halirijius of the Eev. A. Eaton, found in exactly similar conditions at
The European insect is in consequence most
Kerguelen Island.
probably generically and specifically new to science.
Mr. Deby also exhibited a series of sections of the Myrmecophilous
jilants, JSLjrmecodia tuherosa and Hydnopliytum formicarium, from Java,
brought back in spirits by himself from Buitenzorg, through the kindness
of Dr. Treub who gave him the living plants.
The stained sections, of
unusually large size, were beautifully prepared by Mr. A. Cole.
Natural size drawings of the plants and of the sections of their tubers
executed by the late Mr. Draper (being the last performances of this
artist before his death) were also shown.
These sections seem to demonstrate successfully that the cork lining
of the cavities is always quite continuous, and that lenticellfe, or some
similar structures, exist abundantly within them.
This, Mr. Dcby
thought, demonstrates that the ants have had really little or nothing
whatever to do with the formation of these curious meandering excavations in which they live.
Thus Mr. Deby considered that Dr. Treub in
his original communication published in the Annals of the Botanical
Garden of Buitenzorg,' was nearer the truth in this matter than were
MM. Beccari, Forbes, Huth, Moseley, Wallace, and J. Brittain. The
ant infesting both these plants in Java is the Iridomyrmex cordata Sm.
var. Mijrmecodix Emery.
In many specimens of floui-ishing plants,
not a sign of ants was to be seen, while in many they were very few in
number thus contradicting the assertion that the plants cannot live
without the ants.
Prof. Stewart said that Mr. Deby's observations showed how important it was to use one's eyes, even in places where it might be
supposed that the fauna and flora were thoroughly well known. The
question now seemed to be whether if the original cavities had been made
by ants it might in course of time have come to be a race peculiarity.
Mr. H. B. Brady said that in confirmation of the remark as to the
desirability of collecting under all circumstances he might mention that
having to visit the cinchona plantations he found there an insect
pest which was said to be Eelopeltis Antonii, and w^as supposed to be
the same insect as that which ravaged the tea-plantations of Assam.
On inquiry, he afterwards found that there was no specimen at the
British Museum, and on further investigation it turned out not to be
Heliopcllis at all, but another species altogether.
'

;
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Mr. A. D. Michael said that the account which Mr. Deby had given
of the Dipterous insect was of very great interest ; the point which
struck him most being the kind of parallelism shown to what was found
in the case of some of the Calcidldfe.
Most of the members of this
family were free-flying creatures, but from the fact of many kinds acquiring running habits the wing power had been lost, the organs becoming
small and feeble. The degradation of the wings in the specimens shown
might probably be due to a similar alteration of habits. With regard
to the peculiar foot, there were one or two instances of a similar kind
found amongst the outlying groups of the Diptera, which were chiefly
parasitic, where, between the properly developed claws, the sucker had
been modified into a comb-like structure, which was very curious, and
was certainly an approach to that shown in the specimen exhibited.
Prof. Stewart said they had a familiar example of the reverse of this
process in cases where the comb-like structure was the usual form in the
case of some of the spiders.
Usually amongst spiders there was a claw
deeply toothed in the manner so well known to all who had examined a
spider's foot, but in the case of the hunting spiders this had been
developed into a sucking foot.
Mr. Crisp read a letter from Mr. Enock, in which he said that having
succeeded in tracing out the life-history of the Hessian fly, he hoped to
be able to exhibit a complete set of slides at the meeting.
Mr. Enock said that having unfortunately spoilt one of the slides, he
was unable to show a complete series that evening he hoped, however,
to be in a position to do so on a future occasion.
He had bred both the
American and the Russian species to see if they were the same as those
found in this country, but he found that whilst Dr. Eeinsman (?) said
they laid from 80 to 100 eggs, the first specimen he bred laid 158 eggs
on a stalk of barley. He had spent a great amount of time in watching
the transformation of the fly, which emerges generally between 4 and 5 a.m.,
though he had found them in the act soon after 3 a.m.
;

Mr. Crisp called attention to two slides which had been sent by Mr.
Cole, and asked Prof. Stewart to describe them.
Prof. Stewart said that the first of these was a section of the eye of
a newt, which showed most of the features of the retina, and at the same
time the general relations of the other elements of the eye. The other
slide was a section of the head of the human embryo, a thing always
difficult to obtain, especially in a sufficiently fresh condition for cutting
sections of much value.
This slide was labelled as showing the
primary and secondary optic vesicles ; this however was a slip, because
it was not possible for these to be seen at the same time.
Prof. Stewart
then, by means of drawings on the blackboard, described the process of
development of the eyes in the embryo, and showed the difference
between the primary and secondary vesicles with their relation to the
ultimate structure of the organs.
Mr. Badcock said that he had the pleasure on one or two occasions
of calling attention to a pond which in all his experience of collecting
was the most extraordinary he had ever found, in consequence of the
rarity of the forms and the variety to be obtained from it.
Dr. Millar

had asked him more than once

to write a paper or to

make a

cata-

;

(JDO
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logue of tho various forms of life to be found there, and as the pond
was almost within a stone's throw of where he lived, he had promised
But to his great dismay
to do so in tho course of this summer.
tho Metropolitan Board of Works, who had taken over the management of some of the parks, had carted rubbish into these ponds, with the
idea of improving them, but of course with the result of destroying them.
Two or three years ago the Corporation of London began the same
process at Epping Forest, with the object of trying to make it pretty
a deputation waited upon them on the subject, and succeeded in preAs regarded tho pond in Victoria Park, it was
serving something.
especially to be regretted on account of the great variety of forms whicli

had been thus destroyed.
Mr. Ingpen said he could quite confirm all that Mr. Badcock had
said bv his own experience of the similar doings of the Board on
Wimbledon Common and Putney Heath, where the old ponds had been
In some instances a pond of some years' standing
completely spoilt.
had found its natural level, but by cutting a trench from the pond not
only had it been spoilt, but the neighbouring ground had been converted
into a quagmire.

Mr. Crisp called attention to two slides which had been sent up by
Dr. Peter Yates, of Bolton Infirmary, and which were exhibited under
Microscopes in the room. They consisted of thin transverse sections cut
with a Cambridge microtome of Sycon ciliatum, a calcareous sponge surrounded by a siliceous sponge, Isodicti/a varians a very curious and rather
abnormal condition. Also sections of Sycon ciliatum cut longitudinally,
showing ova, &c., but especially noticeable for the fine specimens of
entomostracans which back to back filled up the cloacal cavity within the
These entomostracans do occasionally find shelter within the
Sycon.
Sycon, but these seem so large that it was suggested they had grown
with the sponge's growth. The slides were mounted by Dr. Yates from
specimens gathered in Jersey by Mr. George Swainson, F.L.S. Sarcode

—

stained blue-black.
Professor Stewart said he had looked at these specimens, but could
scarcely reconcile the appearance with ordinary facts, because where, as
on the Devonshire coast, they constantly found sponges of various sorts
growing up together, they found that as a rule they stopped short as
soon as they touched, and there was nothing like union between them.

In one of the specimens shown a siliceous sponge had apparently comHe
pletely surrounded a calcareous one, without seeming to destroy it.
shoiild very much like to know how it happened that the sarcode of the
inner sponge seemed to be in such a well-nourished and healthy condition.
By means of drawings on the board he pointed out the difficulty of
understanding how the process by which the currents of water were
drawn into and expelled from the living sponge, by means of which it
supplied itself with necessary nourishment, could be carried on if tho
sponge were entirely invested by the wall of siliceous material. The
other slide showing entomostraca inclosed in the sponge was a matter of
comparatively common occurrence. It was well known that Crustacea
were often found inside Eu]^)lectella, and this was so frequently the
case that the Spaniards thought that the Euplectella was something
which had been spun by the crustacean. In the Hyalonema from Japan,
the same kind of thing occurred, and they hardly ever obtained specimens
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in which the outer portions did not show depressions dotting the surface.
These were merely the small holes where the Crustacea had lived.

Mr. H. B. Brady communicated to the Society a paper by the Eev.
Walter Howchin, of Adelaide, South Australia, " On some additions to the
Knowledge of the Carboniferous Foraminifera " (see p. 533). He said that
when he was working some years ago on his paper on Carboniferous Foraminifera, Mr. Howchin, then living in England, collected a number of specimens shortly afterwards his health failed him and he went to Australia,
taking with him a large quantity of material to look through and examine.
The result was that about a year ago he sent over to England an elaborate
paper detailing what he had done. Situated, however, as Mr. Howchin
then was, without access to current literature upon the subject, he was
not aware of much which had been done since the publication of his
(Mr. Brady's) monograph. As it was not possible to present the paper
in its then form, he communicated with Mr. Howchin, and was asked in
reply to do what was necessary in the way of revision, and then to offer
it either to that or some other Society as he might think fit.
As he felt
deeply grateful to the Royal Microscopical Society for the interest it had
taken in the Ehizopods and other subjects, he had great pleasure in presenting the paper to them that evening.
It formed a remarkably
interesting addition to their knowledge, and was well worthy of a place
The most interesting thing to him was the fact
in their Transactions.
that many of these palaeozoic forms were identical with those dredged up
by the Porcupine and Challenger expeditions.
Mr. Crisp said that, speaking for their Publication Committee, he
could only say they were very pleased to have the paper, and thanked
Mr. Brady for handing it over to them. His name was with every
microscopist quite a household word, and they were all very glad to have
;

'

'

'

that opportunity of seeing

'

him with them.

Mr. A. Frazer's improved form of microtome for objects imbedded in
was exhibited, the instrument being a modification and extension

paraffin

of the Cathcart microtome.

Mr. J. Mayall, Jun., referring to the new Nelson-Curties Microscope
Photomicrography exhibited in the room, with the differential screw for
the fine-adjustment applied under the arm, said that the application of
the same thing to the substage, he might point out, was due to
Mr. Lombardi. This arrangement for purposes of photography was
extremely important, enabling the condenser to be adjusted with great
accuracy, without which the high degree of excellence shown in some
photographs could never have been obtained.
With regard to the old Microscope before them, if his conjecture as
to its age was correct, this instrument would be of great interest as
enabling them to claim the so-called " Continental " form of fine-adjustment, which was made upon exactly the same principle.

for

The Chairman said that in adjourning to October he could only
express a hope that during the recess they would be able to collect
plenty of matter for the work of the next session, and that when the
time came for their next meeting they might have the pleasure of seeing
Dr. Hudson again with them. The Library would be closed from the
18th August to the 8th September inclusive.

—
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The following Instruments, Objects,
Notommntn hrachiomis.
Mr. Bolton

&c.,

were exhibited :—

:

—
—

Section of head of Human Embryo, six weeks in utero.
Mr. Colo
of" Newt, V.T.S.
Nacliet's Crane-arm Microscope. Nachet's Photographic
Mr. Crisp
Old Microscope with "Continental" fine-adjustment.
Microscope.
Kloune and Miiller's Focusing arrangement for Photomicrography.
Mr. dirties :— New Nelson-Curties Microscope for Photomicrography.
Slides of Myrmecophilous
Slides of a Dipterous Insect.
Mr. Deby
:

Eye

:

:

—

Plants.

Mr. F. Euock:— Slides of Hessian Fly.
Mr, A. Frazer: Improved Microtome

—

Paraffin.

Dr. P. Yates

:

— Slides of Sycon and

for

Isodictyn.

Objects

imbedded

in

~

m~
'^^

~
^
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'Note on the Reproductive Condition of Orbitolites complanata,
var. laciniata.

IX.

By Henry

B. Brady, F.E.S.

{Bead 10th Odoher, 1888.)

Plate X.

Amongst

the Foraminifera that have their

home

in the shallow waters

of the coral-islands of the South Pacific, one of the most remarkable
" edges, known as Orhitolites
is the large Orbitolite with " crumpled

compJr'nata, var. laciniata.

^ uch

It can scarcely be called a

as its occurrence, so far as at present

known,

common

form,

confined to
the Friendly Islands and the Fiji group, though in certain favourable
I have never observed it in New
localities it is tolerably abundant.
Caledonia, where the more typical forms exist in the greatest profusion
and specimens of Orhitolites complanata in the normal condition often
in^

attain dimensions nearly as great

Samoa.
was made on the

A

reefs of

'

;

nor, so far as I recollect,

Challenger expedition, and some of these specimens
'

Orbitolites complanata, var. laciniata,

1.

natural

,.

„
„

„

2.

„
„

„
„

X.

from the Suva reef;

size.

—Peripheral view of a portion of the margin, the perforated

external wall broken away, showing the outer annulus
crowded with young embryonic shells, corresponding
to the " primitive discs " of adult normal specimens ..
3.
Transparent horizontal section of the marginal annuli of
a portion of the shell with embryos in situ
..
..
4,5. Embryos (" primitive discs "); lateral aspect
6, 7.
, one showing a single row
peripheral aspect
of apertures, the other two rows
horizontal sections, seen
,
8, 9.
by transmitted light
10.
Young specimen, with three annuli of chamberlets, laid
open to show the interior
Masses of embryos horizontal and transverse sections
11, 12.
by transmitted light
13.
Horizontal section of the central portion of an adult
specimen, by transmitted light
14.
Transverse section of a similar shell

—

—

;

„

on the

considerable gathering of the variety referred to

EXPLANATION OF PLATE
Fig.

is

—

—
—

1888.

—
—

—

—

, .

X

15 diam.

X 25

„

x 40

„

x 40

„

X 40

„

X 40

„

x 40

„

X 40
x 40

„
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•were described in

more or

less detail

by the

late

Dr. Carpenter * and

myself, f

the end of the year 1884, my attention was
amongst other Foraminifera peculiar to the
worn examples, apparently dead shells, found
on the lieach at Loma-Loma, my search for it was at first almost fruitThe weather was stormy, I had been delayed by vexatious
less.
quarantine regulations until the hurricane season had set in, and I
When at last I was able to land on
could rarely get out to the reefs.
the reef oft" Suva, I soon met with the object of my quest, though the

On my

visit to Fiji at

naturally turned to this
region, but beyond a few

specimens, as we sliall presently see, did not correspond in all respects
with those collected in such numbers by the Challenger naturalists.
To my surprise the shells were parasitic, generally firmly attached to
a green Alga which flourishes amongst tiie coral-sand at the bottom of
I had previously supposed that the
the shallower pools on the reef;
adherent habit of the Orbitolite ceased at a very early stage in the
'

'

—

growth of the

— so

disc.

Their peripheral edges were exceedingly

brittle

was often impossible to remove the specimens without more or less breakage. Other slight peculiarities were
apparent, but there was little opportunity for close examination on
fragile indeed that it

the spot.

my

In working over the material collected in Fiji, since my return,
attention was attracted to these specimens, not only by the
their general appearance,

peculiarity of

but more particularly by

naked eye to be a number of very young individuals adhering to the central portion of one of the flatter discs and
on further investigation I found that not only was this inference
correct, but that the marginal annuli, wherever the interior was exposed
by fracture, were crowded with similar minute embryonic shells and
further, that the coral-sand obtained from the same pools contained
enormous numbers of young specimens in various stages of development, together with fragments of the thin, perforated, annular septa

what seemed

to the

;

;

of the parent shells.

The occurrence of young individuals in this position is not
new fact. Many years ago Prof. W. K. Parker found
"a number of very young specimens, consisting simply of the

altogether a

primordial chamber and the one surrounding it " in the " deeply
channelled margin of one of these plicated forms of Orhitolites " ; f
and the same specimens are referred to in Dr. Carpenter's Challenger
Report, as " consisting only of the * nucleus and a single annulus of
sub-segments," the author adding that he had found " similar specimens in the same situation in some of the large Fijian discs."§
own examination of a considerable number of the Challenger
specimens leads me to think that the occurrence amongst them of
such examples must be comparatively rare; and not one of the
'

'

My

'

*

'

Report on the Genus

Orbitolites,' p. 35, pi. vii.

t 'Report on the Challenger Foraminifera,' p. 220, pi. xvi., figs. 8-11.
X Carpenter, Introduction to the Study of the Foraminifera,' p. 38, pi.
§ 'Report on the Genus Orbitolites,' p. 16.
'

iv., fig.

22,

By H.

Beproductive Condition of Orhitolites, &g.

numerous
embryo

m

made from them

sections I have
sittL

Be

this as

may,

it

is

it

new
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reveals a single such
quite safe to say that

now brought under

specimens in the precise condition of those
are practically

B. Brady.

notice

to morphologists.

The specimens obtained on the Suva

reef vary a good deal as to
and external characters the drawing, Plate X. fig. 1, represents
one of the larger and more characteristic of them. The dimensions
range from a diameter of about a quarter of an inch to very nearly an
but from the broken edges of the
inch (6 mm. to 24 or 25 mm.)
smaller discs it may be inferred that they have lost some of their outer
At the centre, the disc is often not more than 1/300 of an
annuli.
inch (0 08 mm.) in thickness, but this increases rapidly, though by no
means regularly, towards the circumference. The shells are seldom
size

;

;

•

so massively built as those in the

'

Challenger

'

collection or as others

which have come under my notice. The Challenger specimens, if
I understand rightly, were found unattached, in some of the more
sheltered pools on the reefs, and as they were taken at a different
'

season of the year (ui July) they
in the history of the animal.

The
whilst

plication of the

some of the

margin

may
is

'

perhaps represent a later stage

also a very variable feature

discs are very deeply lobed

and

;

for

divided, others,

generally those of smaller size, are only shghtly crenulated, and the
The edges are
peripheral edge shows little tendency to duplication.
often ragged and grooved, owing to the breaking away of the external
Wherever
annular septum, whilst the lateral walls are left standing.

the peripheral wall is fractured, the annular space it inclosed is seen to
be completely filled with young shells in the earhest stages of development, as shown in fig. 2. These, however, are not confined to the
outermost circlet.
If a horizontal section of the disc be made no
less than five or six of the outer annuh may often be found more
It was
or less closely packed with these little bodies (fig. 3).
previously known that the later chambers of this variety of Orbitolites
were not regularly subdivided into chamberlets on the normal plan,*
but the explanation which could only be conjectured is now obvious.

The embryo shells correspond exactly with what is termed by
Carpenter the " primitive disc " or " nucleus " of the typical Orbitolites
comjolanafa.
They are compressed discs generally rounded, often
nearly circular, in outline, but sometimes sHghtly irregular, or even
subangular (figs. 4 -7). Their diameter ranges from 1/60 to 1/30 in.
(0-4 mm. to 0*8 mm.), their thickness averaging about 1/100 in.
(0 25 mm.). The lateral surfaces are flat or somewhat convex, seldom
•

perfectly even, but

more frequently marked by

slight irregular eleva-

is rounded
and presents either one or two rows of perforations placed at tolerably
regular intervals on a slightly elevated ridge (figs. 6, 7). The orifices
are sometimes situated in small nipple-like protuberances.
The

tions

and depressions

(figs. 4, 5).

The

peripheral edge

* This is well shown in the drawing of a transverse section in the
the Challenger Foiaminifera,' pi. xvi., fig. 11,

'

Eeport on

3 B 2

—

'
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same general characters a primordial
and a curved shelly process
apparently the incomplete septum of a
sprinr'ing from its base
the whole inclosed in a large " circumambient
second segment
I have not in any case observed the com11).
(figs.
8,
chamber"
mencement of the annular mode of growth characteristic of the mature
Subsequently the
shell, until after the embryo has left the parent.
peripheral apertures form the connection with the first annulus of
chamberlets (fig. i)) and from this point it is easy to follow the
Fig. 10 is drawn from a
successive stages of the growth of the test.
young specimen consisting of the embryo or " primitive disc " and
three annuH of chamberlets, the test laid open so as to show the

interior iuvarialily presents the

chamber of

relatively small dimensions,

—

;

;

interior.

One interesting point remains. There is no diflBculty, as has just
been remarked, in tracing the growth of the shell, by the addition of
successive annuli of gradually increasing thickness, until the full size
The relatively large
of the adult OrhitoUtes comj)lanata is reached.

" primitive disc " remains a conspicuous feature throughout, as shown
in almost every published drawing illustrating the structure of the
complex type of the genus. But the adult specimens under notice
present no such feature. The drawthat is to say, the parent shells
ings, figs. 13, 14, represent horizontal and transverse sections of the
central portions of two of these large viviparous specimens, the
magnifying power employed being the same as in figs. 4-12. By the

—

horizontal section it will be seen that, in place of the " primitive disc,"
the centre is occupied by a multitude of small chamberlets arranged on
no very regular plan and what is more remarkable is the fact revealed
by the transverse section, namely, that at its centre the adult test is
scarcely 1 /300 in. (0 08 mm.) in thickness, or only about one-third
;

•

The ' Challenger
of the thickness of an embryo of average size.
specimens of the same form, such as I have examined, though more
In one
stoutly built, show the same absence of a " primitive disc."
or two instances I have observed at the centre of the shell a small
convexity, not unlike the structure referred to in point of size and
outline; but further examination showed that in every case it
consisted of a labyrinthic mass of httle chamberlets, to all appearance
of exogenous growth.
are indebted mainly to the labours of

We

two French naturalists,
Munier-Cbalmas and Schlumberger, for a knowledge of the
existence of a sort of *• dimorphism " amongst the Foraminifera. They
have shown that in certain families, perhaps in all, but notably in the
one of which,
Miliolidae, each species presents itself in two forms
called by them " Form A," has a large primordial chamber and
whilst the other, " Form B,"
consists altogether of but few segments
has a small initial chamber, and the succeeding segments are relatively
numerous. Two possible explanations are indicated by the authors,
the one which they prefer is based upon the supposition that " each
individual passes tbrough two successive phases, the first of which would
]\DI.

;

;
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correspond to Form A, but that after a process of resorption of the
large central chamber, the animal constructs a series of new chambers
The authors further state, as an
corresponding to Form B." *
objection to the alternative theory of the distinct origin of the two
forms, that they " have not been able to discover amongst the numerous

have studied any very young individuals of Form B."
which the young individuals taken from the
parent shell exhibit the large initial chambers, whilst in the parent
itself the centre is occupied by numerous chambers of relatively minute
size, gives great weight to the former explanation.
The question naturally arises, whether the embryonic forms which
have been described are the result of sexual intercourse of any kind,
or simply of a process of gemmation.
With reference to the " dimorphism " of the Foraminif'era, Mr. Geddes has suggested that " the
better grown and less modified " shell " with fewer partitions and a
grand loge central seems distinctly the anabolic or female, the other,
since smaller and more modified, the male " j but as yet this view is
founded on analogy rather than direct observation.
The probabilities
in the present case are in favour of simple gemmation, and, if this be
correct, the mere fact of the presence of very young shells in the
manner described has no bearing either way on the question of sex.
On the other hand, it must be admitted that the change of the
individual from one form to the other, if clearly established, would
species they

The

case before us, in

'

'

;

render the sexual theory superfluous.
It is possible that the same explanation may serve both for the
plicate margin of the discs and the production of large broods of
young individuals, and that both may be due to redundant growth
consequent upon exceptionally favourable external conditions and a
plentiful supply of food.

It

is

to be regretted that

none of the specimens were preserved in

Verworn has recently shown that the presence of a nucleus
essential to even simple, scarcely more than vegetative, processes

alcohol.
is

amongst the Foraminifera,t and it would have been interesting to
trace the relation, which may be assumed to exist, between the
numerous minute nuclei, found by Biitschli in the plasma of the
peripheral chambers of the Orbitolite § and the young individuals
which make their appearance in such abundance in the same portion
of the
*

test.

Comptes Kendus,

xcvi. (1883) p. 1601.

The idea originated with de la
t Proc. Eoy. Soo. Edinb., xiii. (1886) p. 931.
Harpe, but does not appear to have been seriously entertained by him.
Wiss.
ZooL,
xlvi,
Zeitschr.
fur
455-470,
pi. sxxii.
(1888)
pp.
X
§ Morph. Jahrb., xi. (1885) p. 80, &c., pi. vii. figs. 1, 4.
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Notices of New Infusoria

Flag ellata from American Fresh

Waters.

By Alfred

M.D.

C. Stokes,

{Read 9th May, 1888.)
Plate XI.

Mastigamoeba flexuosa,

Fig.

sp. nov.

1.

Extended body elongate-ovate or sublinear, from five to six times as
long as broad the anterior extremity obtusely pointed pseudopodia
numerous, their length equalling or exceeding the breadth of the body,
smooth, tapering, seldom branching, those of the posterior extremity
similar to the lateral ones, or fine, filamentous and short, or both
the posterior border also often emitting a broad, irregular, -wave-like
pseudopodium ; anterior extremity usually exhibiting a lateral, anteriorly directed pseudopodium on each side of the flagelliferous apex
endoplasm of the pseudopodia containing many short, fine, colourless,
rod-like stnictures; endoplasm of the body coarsely granular, frequently inclosing numerous greenish-yellow food-masses, the granules
entering the pseudopodic extensions for only a short distance flagellum
about one-half the length of the body contractile vesicle apparently
single, near the posterior extremity
nucleus (?) subpyriform, close to
the anterior extremity.
Length of body 1/150 in. Habitat: Pond
;

;

;

;

;

water.

The movements are slow so far as progression is concerned, but
quite active in connection with change of form, the soft body bending
on itself, shortening, lengthening, and undergoing various other
changes of shape with considerable rapidity. Excrementitious particles are extruded with some force, apparently from any portion of
the surface.

Cercomonas fruncata,

Body

Figs. 2-6.

sp. nov.

soft, flexible and changeable
length from two to four times the
breadth ; dorsal surface rounded, the ventral flattened, sometimes
slightly concave; posterior extremity usually rounded, the anterior
narrow and truncate ; posterior appendage trailing, stout, exceeding
the body in length, largest near the body, tapering and changeable in

ovate or elongate flask-shaped,

in form, especially posteriorly;
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thickness and contour, the anterior flagellum short, fine, originating
from the left-hand angle of the truncate frontal margin, its length not

exceeding one-half that of the hody, its movements not rapid ; contractile vesicle single, located near the posterior extremity ; endoplasm

numerous granules. Length of body from 1/4500 to
1/2250 in. Habitat Standmg pond water with Sjphagnum. Movements slowly gliding.
often inclosing

:

Cercomonas

Jieterofilum, sp. nov.

Fig. 7.

Body ovate, obovate, or suboval, soft and changeable in shape,
about twice as long as broad; anterior border rounded; posterior
margin tapering and obtusely pointed; anterior vibratile flagellum
about one and one-half times as long as the body, the trailing caudal
prolongation subequal to the zooid in length; nucleus apparently
subcentral ; contractile vesicles two, one near the posterior extremity
close to the left-hand body margin, the other near the centre of the
Length of body
endoplasm finely granular.
right-hand side
1/2250 in. Habitat Standing pond water with aquatic plants.
;

:

Cercomonas la^sa,

sp.

nov.

Fig. 8.

Body obovate, about three times as long as broad, rounded and
widest anteriorly, tapering to the posterior extremity, where it is
continued as a flexible tail-like prolongation equalling or exceeding
the body in length, and not rarely extending and retracting a fine,
flexible filament

;

anterior flagellum not equalling the

body in length

contractile vesicle apparently single, subcentrally located ; endoplasm
finely granular and occasionally inclosing several small, dark-bordered
zooid's

which change their position with the motion of the sarcode
movements slow and smoothly gliding. Length of body,

1/2250

in.

particles

Habitat

:

Pond water with decaying Sphagnum.

Cercomonas undulans,

sp. nov.

Fig. 9.

Body elongate obovate, from five to six times as long
much depressed, very soft, flexible and changeable in shape

;

as broad,

posterior

border tapering and terminating in a fine, flexible, tail-hke traiHng
appendage about one-third as long as the zooid; anterior border
rounded; vibratile flagellum slender, about one-third as longas the
zooid ; anterior extremity expanded, flattened, constricted behind the
rounded frontal border ; contractile vesicle single, near the posterior

Length of body 1/1800 in.
extremity, close to one lateral border.
Habitat An infusion of decaying Sphagnum. Movements by lateral
flexure and undulations of the soft body.
:

Cercomonas mutahilis,

sp. nov.

Figs. 10, 11, 12.

obovate, soft, flexible and changeable in shape, twice as long
as broad, the anterior border rounded ; the posterior extremity pointed,
soft and plastic, emitting one or more short, lobate, sarcodic extensions,

Body

or one or more long, irregularly linear pseudopodic prolongations which

;;
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anterior flagellum scarcely equalling the body
lenMh, apparently arising from the lower surface a short distance
behind the frontal margin caudal flagelliform appendage trailing,
not equalling the body in length, constant and unchangeable in shape

are quickly withdrawii

;

in

;

contractile vesicle double, spherical, close to the frontal border ; nucleus
spherical, subcentrally situated; endoplasm granular, often inclosing
numerous yellowish food-particles ; excrementitious matters extruded

near the posterior extremity, apparently from the right-hand side
Length of body 1/1500 in. Habitat: Standing pond water.
only.

Heteromita granuUfera,

nov.

sp.

Fig. 13.

Body subspherical, smooth, slightly changeable in shape endoplasm often densely crowded with comparatively coarse, dark-bordered
granules nucleus and contractile vesicle obscured by the endoplasmic
;

;

granules ; flagella slender, originating close together at the centre of
the frontal border, the anterior subequal to the body in length, the
anal
trailing appendage from four to five times as long as the zooid
Length of body 1/3000 in.
aperture near the posterior extremity.
Habitat An infusion of decaying Sphagnum with pond-water.
This differs from H. glohosa (Stein) 8. K., in its somewhat smaller
size, its smooth surface, and especially in the comparative length of
the flagella, and their point of origin, these appendages in H. glohosa
being subequal in length, and arising from a point on the anterior
portion of the ventral surface.
;

:

Heteromita tremula,

sp. nov.

Figs. 14, 15.

Body elongate, subcylindrical or subfusiform, from four to five
times as long as broad, not conspicuously changeable in shape, usually
both extremities obtusely
slightly curved toward the ventral surface
pointed, the anterior somewhat the narrower; flagella unequal in
length and size, the anterior stout, about one-half as long as the body,
the posterior, or trailing, appendage slender, arising at some distance
from the anterior border, twice as long as the body ; nucleus appacontractile vesicle near the anterior extremity.
rently subcentral
Habitat: Standing pond
Leng'th of body 1/4500 to 1/3000 in.
water.
Movements by rapid lateral undulations, with a sudden
reversal of the direction of the zooid's forward progression.
;

;

Heteromita stagnatilis,

sp. nov.

Fig. 16.

Body cylindrical, three times as long as broad, not noticeably
changeable in shape, the surface smooth posterior margin rounded
anterior border convexly truncate
flagella diverse in length, originating close together at the frontal margin, the anterior or vibratile
appendage less than one-half as long as the body, the trailing about
twice the body in length; contractile vesicles several, scattered;
nucleus subcentrally located.
Length of body 1/2250 in. Habitat:
Standing pond water, with Lemna and other aquatic plants.
;

;

;:
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Fig. 17.

elongate ovate, smooth, about four times as long as broad,

somewhat depressed; anterior border acutely pointed, the posterior
rounded, the posterior region flattened ; one lateral i)order convex,
the opposite flattened, nearly straight flagella subequal in size and
length, each about twice as long as the body, inserted at the anterior
apex of the zooid ; contractile vesicle single, conspicuous, situated in
the posterior body-half, near the flattened lateral border; nucleus
represented by a circular light spot near the posterior extremity, in
the median line.
Length of body 1/750 in. Habitat Standing
pond water, with Sphagnum.
;

:

Seteromita nasuia,

Body

ovate, smooth,

sp. nov.

Fig. 18.

somewhat depressed, very

slightly change-

able in form, about twice as long as broad, the posterior extremity
rounded, the anterior produced into a stout, undulating flagellum less

than one-half as long as the zooid ; posterior or trailing flagellum
about twice as long as the body, arising from the ventral
surface at some distance from the frontal border
contractile vesicle
apparently single, situated near the anterior extremity nucleus presumably subcentrally located. Length of body 1/4500 in. Habitat
Standing pond water, with decaying Sphagnum.
This form is readily recognizable by the peculiar and characteristic
condition of the anterior flagellum.
This appendage is thick, stout,
and apparently a continuation of the apical extremity of the body. It
presents much the appearance of a comparatively robust, vibratile,
In a few instances it has been observed
proboscidiform prolongation.
to become thickened by a temporary outflow of sarcode from the
slender,

;

;

body,

Heteromita parvifilum,

Body

sp. nov.

Fig. 19.

ovate, smooth, slightly changeable in form, less than twice

as long as broad, the posterior extremity rounded, the anterior obtusely

pointed; flagella subequal, less than one-half as long as the body;
contractile vesicles two, situated side by side, at the anterior extremity
nucleus broadly ovate or subspherical, subcentrally located ; endoplasm
granular, especially at the posterior extremity.
Length of the body

1/3000

to

1/2250

in.

Habitat

:

A

vegetable infusion.

Tetramitus frondarius,

sp. nov.

Fig. 20.

Body very soft and changeable in form, normally elongate, subcylindrical, about three times as long as broad, the posterior border
obtusely pointed, the anterior truncate and often centrally emarginate flagella in length somewhat exceeding the width of the body,
originating close together near the centre of the frontal margin;
nucleus apparently subspherical, situated in the anterior body-half;
;

;
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one placed on each side near the anterior
endoplasm inclosing: nnmerons dark-bordered corpuscles.
Length of body l/(j40 in. Habitat: An infusion of dead leaves.

contrr^ctile vesicles two, small,

extremity

;

Hexamita truncata,

Fig. 21.

sp. nov.

Body broadly obovate, soft and changeable in shape, less than
frontal border rounded, the posterior extwice as long as broad
tremity usually constricted and prolonged as a short, somewhat
flattened extension with subparallel lateral borders, and a truncate
anterior flagella four, arising from the body at some
posterior margin
distance from the anterior border, each extended rigidly at right angles
with the surface, the distal extremities more or less curved posterior
trailing flagella two, less than tbree times as long as the body, each
;

;

;

arising from a lateral border of the posterior truncate prolongation
contractile vesicles two, placed near the origin of the posterior body

movements rotatory on the longiextension endoplasm granular
Length of body 1/2250 in. Habitat Standing water,
tudinal axis.
;

;

:

with Sphagnum.

Petalomonas orbicularis,

sp. nov.

Body

suborbicular or broadly ovate, the length but slightly exceeding the breadth, much depressed, the lateral borders curved
toward the ventral aspect, so tbat the dorsal surface is evenly convex,

the ventral concave lateral and anterior borders rounded, the anterior
slightly emarginate centrally, the posterior extremity rounded or
flagellum subequal to the
slightly tapering and obtusely pointed
body in length oral aperture distinct, apparently followed by a short
nucleus spherical, subcentrally located
conpharyngeal passage
tractile vesicle single, placed in the median line in close proximity to
the pharyngeal passage endoplasm often inclosing numerous darkbordered, probably amylaceous corpuscles, which slowly change their
;

;

;

;

;

;

Length

position.

Habitat

:

of

body 1/1500

in.

;

greatest width

Standing pond water, with Sphagnum.

on the longitudinal

1/1285

Movements

in.

rotatory

axis.

Atractonema pnsilla,

sp. nov.

Fig. 22.

Body subcylindrical, from 3-5 times as long as broad, curved
toward the lower or ventral surface, the dorsal aspect evenly convex,
the opposite or ventral border concave, the surfaces longitudinally
traversed by from 6-8 straight or slightly oblique furrows frontal
;

margin

slightly emarginate, the posterior border

rounded

;

flagellum

subequal to the body in length endoplasm colourless, often inclosing
near the extremities of the body several dark-bordered, probably
amylaceous corpuscles contractile vesicle single, near the centre of
one lateral border pharyngeal passage small but distinct. Length
Movements rotatory on the longiof the body 1/1000-1/1200 in.
tudinal axis.
Habitat Standing water with decaying Sphagnum.
Eeproduction by longitudinal fission.
;

;

;

:

;:;
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vrj/xa,

thread), gen. nov.

Animalcules free-swimming, inhabiting a flexible, membranous
lorica, and inclosing two laterally developed pigment-bands ; flagellum
Habitat Fresh water.
single ; no eye-spot.
The presence of but one flagellum is the only distinguishing
feature between the animalcules of this generic group and the
Eymenomonas of Stein. The lorica apparently possesses the same
pecuharity of flexibility and the power to somewhat change its contour
:

as are possessed

by Hymenomonas.

Hymenonema Sphagni,

sp.

nov.

Lorica ovate, flexible and slowly changeable in form, often less
than twice as long as broad, the entire surface covered with rounded,
shallow depressions ; inclosed zooid entirely filling the cavity of the
lorica; colour-bands yellowish-brown, broad, almost meeting in the
centre of the body ; flagellum single, shorter than the lorica, its distal
end usually arcuately curved ; contractile vesicle single or double,
situated at the anterior extremity ; a refractive corpuscle usually
conspicuously developed in the anterior body-half, near the centre of
Habitat: Pond
Length of lorica 1/750 in.
one lateral border.
water with Sphagnum.

Hymenomonas jiava,

sp. nov.

Fig. 23.

Lorica ovate, punctate, twice as long as broad, very slightly
the posterior extremity rounded, the anterior prolonged into
a short, inconspicuous, neck-like extension, the frontal margin truncate ; body filling the entire lorica except the neck-like prolongation
endoplasm yellow, inclosing numerous granules; contractile vesicle
apparently single, antero-terminal flagella not equalling the lorica
Length of lorica
in length, usually only one-fourth as long.
1/1125 in. Habitat : Standing pond water, with decaying Sphagnum.

flexible,

;

Hymenomonas fusiformis,

sp. nov.

Fig. 24.

Lorica subfusiform, less than four times as long as broad, widest
centrally, the anterior border pointed, the posterior extremity obtusely

and narrowly rounded; the body usually filling the entire lorica,
but often somewhat removed from both extremities of the sheath
endoplasm yellow contractile vesicle double, small, near the anterior

;.

;

extremity ; nucleus obscure, apparently subcentrally located flagella
Habitat
about one-half as long as the lorica. Length 1/690 in.
Standing pond water, with Sphagnum. Movements rotatory on the
;

longitudinal axis.

Zygoselmis ohovata, sp. nov.

Fig. 25.

Body normally elongate obovate, about seven times as long as
broad ; anterior extremity obtusely pointed, the posterior rounded
flagella diverse, the longer

subequal to the extended body in length.

;;
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Bhorter from onc-tbird to one-fourth as long ; contractile vesicle near
the frontal border ; nucleus ovate, subcentrally placed ; endoplasm
inclosing numerous dark-bordered corpuscles, usually aggregated at

the anterior extremity, thus leaving the posterior region clear and
Habitat:
standing
Length of body 1/428 in.

A

transparent.

vegetable infusion in fresh water.

Sterromonas ]parvnla,

Fig. 26.

sp. nov.

Body

elongate ovate, somewhat gibbous, about twice as long as
the posterior extremity rounded, the anterior obliquely
flagella rising from near the centre of
truncate, slightly excavate
the frontal margin, close together, the longer about one-half as long
as the body, held stiffly in advance, the distal extremity arcuately
broad,

;

curved;

the shorter flagellum extremely small, about one-third, or

appendage contractile vesicles two or
two near the frontal border (one on
each side), a third often developed near one lateral margin nucleus (?)
endoplasm granular posteriorly. Length of
large, ovate, subcentral
body 1/2250 in. Habitat A vegetable infusion.
less,

as long as the primary

;

three, near the anterior extremity,

;

;

:

Anisonema

obliqua, sp. nov.

Fig. 27.

Body ovate, about twice as long as broad, the anterior extremity
narrowed, obtusely pointed, the posterior obliquely truncate and
dorsal surface smooth, convex, the ventral concave
emarginate
flagella diverse in length, arising near together at the anterior
extremity, the vibratile short, the trailing rather less than twice as
contractile vesicles two, one on each side of the
long as the zooid
nucleus subcentral
median line near the anterior extremity
pharyngeal passage obscure ; endoplasm usually granular posteriorly.
Length of body 1/1500 in. Habitat Standing pond water.
;

;

;

:

(
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ZOOLOGY.
A.

VERTEBRATA :—Embryology,
a.

Histology, and General.

Embryologry.t

Formation of Polar Globules in Animal Ova.J— Prof. A. Weis-

mann and Mr.

C. Iscliikawa have investigated the history of the polar
It will be remembered that, in
globules in various parthenogenetic ova.
1885, the former of these writers discovered that a polar globule was
formed in the parthenogenetic egg of Polyphemus oculus ; the conversion
of the germinal vesicle into the globule, the cellular nature of the latter,
and its later division into two cells were observed, as well as the fate of
the portion of the nucleus which remained in the egg, and which became
An account is now given of the fourteen cases
the cleavage-nucleus.
recently observed, chiefly by the authors of this paper, in which it is
certain that parthenogenetic ova give rise to one polar globule only ;
among these are Leptodora hyalina, Sida crystalUna, Cypris reptans,
Conochilus volvox, and an Aphis (Blochmann).
list is given of a number of cases in which two primary globules
have been observed, and this extends from Coelenterates to Mammals ; it
would have been much longer had it not been confined to a record of the
cases in which the describer distinctly states that the globules have been
successively given off from the nucleus of the egg.
In a few cases where
sexual reproduction occurs, it has been stated that only one globule has
been observed ; but there is only one case, that of Gonothyreea Loveni,
in which the observer (in that case Bergh) remarks definitely that there
is never more than one globule.
It is to be noted, however, that Bergh
himself states that the ova were difficult to isolate, and the finer processes
could only be seen with great difficulty through the walls of the
gcmozooid.
If we confine ourselves to observations that may be certainly trusted,

A

* The Society are not intended to be denoted by the editorial " we," and they do
not hold themselves responsible for the views of the authors of the papers noted,
nor for any claim to novelty or otherwise made by them. The object of this part of
the Journal is to present a summary of the papers as actually published, and to
describe and illustrate Instruments, Apparatus, &c., which are either new or have
not been previously described in this country.
t This section includes not only papers relating to Embryology properly so called,
but also those dealing with Evolution, Development, and Reproduction, and allied
X Ber.

Naturf. Gesell. Freiburg

i.

B.,

iii.

(1886) pp. 1-44 (4

pis.).
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find that in sixty-six species of animals the eggs gave oJ0F two primary
polar globules, and that for all these the necessity for fertilization was
On the other
certain, and in most of them fertilization was observed.
hand wo know of fourteen species, the ova of which undoubtedly produced only one polar globule, and these were without exception parthenoWe cannot, therefore, but conclude that eggs that require to
genetic.
be fertilized form two polar globules, and parthenogenetic eggs one.
The significance of these facts has already been pointed out by Prof.

we

Weismann.*
Origin and Significance of the so-called free Nuclei in the
Nutrient Yolk of Bony Fishes.j Prof. C. K. Hofiinann has a paper,
largely critical and controversial, in wliich he deals with the observations
of cmbryologists who have treated of the matter since the time when
he asserted that these nuclei arise directly from the first cleavage-

—

nucleus.

Resemblance of Ovarian Ova and the Primitive Foraminiferat
J. A. Ryder remarks that upon cutting sections of nearly mature
ovarian ova with tlieir investing membrane, zona radiata, in place, it
was found that in quite a number of cases fine protoplasmic processes or

—Prof.

pseudopotls extended from the peripheral layer of protoplasm of the egg,
its capsule or zona, and joining the cells of the granulosa or
This arrangement reminded one forcibly of the
discus proligerus.
filamentous pseudopods extended from a Hcliozoon, or of the slender
pseudopods extended through the perforations in the walls of the single
This resemblance is all the more suggestive
chambers of Glohigerina.
if one will compare a section of one of the chambers of a Glohigerina
made through the calcareous shell and its contained protoplasm with
a similar section through the ovum of the Gar pike, where the zona is
formed of pillars of homogeneous matter.
Such prolongations of pseudopods through the investing zona radiata
in the case of many species of animal forms show fairly well that this
must be the principal means by which new matter is taken up from
without and incorporated, as there is no direct extension of the vascular
system into the egg by which it can take up nutriment.
It is thus seen that the early stages of the growing ovum not only
resemble some of the lower forms of Heliozoa and Foraminifera as
respects the grade of their morphological differentiation, but also as to
the mode in which they exhibit their nutritive or physiological activities.
This resemblance is still further heightened if a form like Arbulina is
compared with certain stages of the development of ova. It is thus seen
that in many cases the ovarian germ, at least, passes through a stage
which may be morphologically as well as physiologically compared with
some of the lowest grades of the Protozoa.

through

—

Inversion of the Germinal Layers in the Shrew.§ Herr J. Biehringer reports the results of some studies on the development of the
germinal layers in Arvicola amphihius Desm. He gives a short summary
of previous investigations.
He begins with the 42-cell stage, a roundish mass without segmenta* See this Journal, 1887, p. 934.
t Zeitschr. f. Wiss. Zool., xlvi. (1888) pp. 517-48 (1 pi.).
X Proc. Acad. Nat. Sci. Philad., 1888, p. 73.
§ Arch. f. Anat. u. Physiol. (Anat. Abth.), 1888. pp. 279-86 (1 pL).
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and surrounded by a zona pellueida. The next stage, with
without distinct cavity, and is somewhat elongated and

cells, is also

When segmentation is complete, a simple layer of cells with
curved.
This corresponds to
large nuclei is seen close under the zona pellueida.
what Rauber described in other rodents as the " Deckschicht." It incloses
In
a cavity filled with fluid, in which lies the mass of germinal cells.
the latter hints of separation into ectodermic and endodermic layers were
discernible.

In the next stage the endoderm cells begin to broaden out as a lining
of Eauber's sheath, while the ectoderm lies as a connected mass at one
pole.
The modification of the free germinal mass into a germinal
cylinder closely united with the uterus, the invagination of the germinal
layers, the changes in Eauber's sheath, &c., are discussed, and Biehringer's

The inversion of the
results corroborate those of Kupffer and Selenka.
germinal layers in rodents is essentially similar in all forms yet inves-

Mus
vary in details. Cavia stands by itself
and M. decumanus form a group while the
inversion in Arvicola amjpMhius most closely resembles that of A. arvalis.
tigated, but the genera

musculus,

M.

;

sylvaticus,

;

—

Spermatogenesis of Mammals.* Prof. V. v. Ebner calls attention
by Prof. E. Sertoli f on the spermatogenesis of the rat,
which appears to have been overlooked by many. Division was observed
only in the movable cells, and that always in definite periodic order, as
von Ebner has corroborated. The " nematoblasts " or sperm-cells have at
first nuclei which remain unstained by safranin, and only gradually
to a research

exhibit this property.

—

Spermatogenesis in Guinea-pig.| Sig. F. Sanfelice has studied the
regeneration of the testicular cells in the guinea-pig.
The testicle
regenerates, not from the interstitial substance, but from the pre-existent
epithelium. The germinal cells (" cellules fixes " of Sertoli, " cellules de
soutien " of Merkel) take part in this regenerative process.

—

Irritability of Spermatozoa of Frog.§
Dr. J. Massart gives an
account of some observations made with the object of demonstrating the
irritability of the spermatozoa of the frog.
They are preparatory to a
future demonstration of how sensitiveness to touch aids in the penetration

of the spermatozoon into the ovum.

—

Development of the Axolotl.|l MM. F. Houssayand Bataillon give
an account of the formation of the gastrula, of the mesoblast, and of the
notochord in the Axolotl. About twenty hours after deposition the egg
consists of a sphere with two poles
one is black and made up of small
cells, the other is a clear grey, and is formed of larger cells.
Between
these there is a segmentation cavity, but there is not yet any radical distinction between the two kinds of cells.
The epiblast is, indeed, derived
from both the large and the small cells, the whole peripheral layer of the
egg differentiatiag and separating itseK from the subjacent cells. After
a little the epiblast divides into two layers this is in accordance with
the views of Scott and Osborn, who regard the jDossession of a unilaminate
;

;

epiblast as a primitive condition

among

the Urodela.

It is clear

from

* Arch. f. Mikr. Anat., xxxi. (1888) pp. 424-5.
t Rend. E. Istit. Lomb., xviii. fasc. 16, and Arch. Ital. Biol., vii. (1888) p. 369.
Rev. Internaz. Napoli, 1887, 1 pi.
j Arch. Ital. Biol., ix. (1888) pp. 425-6.
§ Bull. Acad, R. Sci. Belg., Ivii. (1888) pp. 750-4.
Comptes Rendus, cvii. (1888) pp. 434-6.
II
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this description that it would be inexact to speak of epiboly in connecWhile this diflfercntintiun has been
tion with the egg of the Axolotl.
going on the gastrula has begun to bo invaginutcd the first sign of this is
the appearance of a broken line ; sections show that this lino is a groove,
;

and that

it

exists

among

cells

not yet diftcrentiated,

The

or, in

other words,

form of a horse-shoe,
In this way an invagination is produced
and the two branches meet.
which
the segmentation cavity becomes reduced, and another cavity
appears, and begins to put itself into relawill become the mesenteron
The differences between this mode of
tion with the invagination.
invagination and that which obtains in the Anura are pointed out.
As there is at first no mesoblast along the axial line of the body, it
would seem that the notochord must be developed at the expense of tho
and this is tho view of all embryologists who have written
hypoblast
But, a little later, the
on the question, with tho exception of Goette.
medullary plates rise, and leave between them a rounded pad. Tho
interior of the egg is the seat of active work, and the result is that tho
The
mesoblast forms a continuous layer which passes below the axis.
authors, therefore, are of Goette's opinion that the notochord of tho
To avoid any verbal dispute, in face
Axolotl is of mesoblastic origin.
of the fact that the mesoblast itself is derived from the hypoblast, they
definitely state that the vitelline cells which give rise to the notochord
are first organized in the mesoblast, and do not form it directly.
In anotlier communication * the authors state that in the segmentait was difBcult to follow
tion of the egg there are 2, 4, 8, 24, 32, cells
As to the fate of the blastopore which is so
the segmentation later on.
various among the Urodela, they find that in the Axolotl it remains
there is no neurenteric
always open, and becomes the definite anus
at the dense pole of the egg.

lino takes the

—

—

;

;

;

;

canal.

—

Development of the Lamprey-t Herr C. Kupffer reports the results
The material
of his further study of the development of the lamprey.
was the result of artificial fertilization. Some ova kept at Konigsberg,
at a temperature of 8-10° C, developed into larvae on the 16-17th day,
while others kept at Naples did the same in 8 days. In both cases the
larvfe, when liberated, had reached the same stage, and measured 3 mm.
In the formation of the blastoderm there is not an " overgrowth " of
one half of the ovum by the elements of the other. The outer layer of
morula cells acquires epithelial characters ; this begins, not at the germinal or animal pole, but at the region which is subsequently dorsal.
This region appears along with the formation of a special keel or embryonic shield. Gastrulation begins before the epithelial blastoderm has
The blastopore appears at the posterior
quite surrounded the ovum.
border of the embryonic shield.
The archenteron arises as a closed sac, with its dorsal wall directly
in contact with the ectoderm, though between them a group of smaller
These arise from the cells of the incells is subsequently insinuated.
vaginated margin, and are not to be regarded as mesodermic. They serve
for the caudal extension of the dorsal axial structures, and represent the
terminal bud in Teleostei, the sickle or terminal pad of Amniota.
Herr Kupfier proposes the term Teloblast.
In the lamprey no neurenteric canal is formed, the blastopore is not
* Loc.

cit.,

pp. 282-4.

t

SB. K. Bayer. Akad. Wiss.,

i.

(1888) pp. 71-9.
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Tlie teloblast lies in front of or dorsal to
closed, but remains as anus.
the blastopore, tbe reverse of its position when neurenteric canal or
corresponding strand is formed. The teloblast is not the primitive streak,
but corresponds only to its posterior end, and possibly also to the polecells of the mesoderm described by Hatschek in AmpMoxiis.
The spinal cord and notochord are formed together from a simultaneous activity of both germinal layers, resulting in the development of
The separation and further
a massive double keel before alluded to.
development of both axial organs are then described.
The mesoderm appears differently in head and trunk. In the former,
In the latter the two
ccelomic diverticula are formed as in AmpMoxiis.
external layers of reserve yolk-cells form first the dorsal blocks, and then
The coelomic cleft
the lateral plates, the somatic before the splanchnic.
appears at the same time as fore-kidney and heart. The pronephric duct
is ectodermic.
The rest of the memoir is mainly devoted to a description of the
development of the nerves. The optic nerve is an exception to the usual
rule in this, that its ganglion appears much earlier than all the rest, and
arises not from a peripheral portion of the epidermis, but from the median
keel
that is, from the common origin for brain, spinal cord, and this pair
of ganglia. The branchial nerves form a second series, and the dorsal
spinal nerves a third.
An anterior endodermic diverticulum is protruded between notochord
and epidermis dorsal wards to the brain. It forms a narrow median portion and two lateral pockets.
The former represents the well-known
diverticulum between hypophysis and notochord the latter form the
paired pre-oral head-cavities, which Kupffer regards as homologous with
the anterior endodermic diverticula in Amphioxus.

—

;

—

Partial Impregnation.* Prof. A. Weismann and Mr. C. Ischikawa
report that on examining the sexual cells of certain species of Moina
they found to their astonishment that those in which four segmental
cells were already present still contained a sperm-cell.
This was found,
by further observation, to be a case of partial impregnation, only one of
the first four segmental cells and not the entire egg-cell becoming united
with the sperm-cell. In Moina paradoxa a spermatozoon penetrates
into the region of the vegetative pole of the egg, immediately after its
extrusion into the brood-chamber, where the egg is a naked sausageshaped mass. The vitelline membrane then becomes formed and prevents
the entrance of a second spermatozoon.
The two polar bodies become
constricted off, and the nucleus of the ovum migrates to the centre of the
egg.
The first two segmental cells appear, the sperm-cell always lying
in the neighbourhood of the one which is nearest the vegetative pole,
without, however, becoming united with it.
The four-cell stage follows,
and the sperm-cell is now seen to exhibit amoeboid movements, and to
approach a segmental cell ; fusion then follows and in the next following
stage, that of eight segmental cells, no sperm-cell can any longer be
seen in the egg.
Since making these observations
the authors have found that, " in
spite of the entire accuracy of our facts, we were mistaken as to the
"j"

* Ber. Naturf. Gesell. Freiburg i. B., iv. (1888) p. 51.
See Nature, xxxviii.
(1888) p. 329.
t Translated (from a proof) in Nature, xxxviii. (1888) pp. 329-30.

1888.
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tlio first segmentation
of the phenomenon described "
nucleus is here, as in all sexual cells, formed by the fusion of the nucleus
of the ovum with the sperm-nucleus, and the fusion of the two cells
observed at a later stage is something additional to the ordinary impregThey urge a number of facts in extenuation. They propose to
nation.
call this additional body the conjugating cell, and at present only apply

explanation

to

it

;

the epithet of enigmatical.

—

'Human and Vertebrate Embryology.'* In the earlier
portion of Dr. O. Hertwig's recently published text-book of vertebrate
embryolotry, the sexual elements, the maturation of the egg, fertilization
and cleavage, the development of the germinal layers, the blood and
connective tissue and egg-envelopes of reptiles, birds, and mammals are
described, and the formation of the organs from the epiblast, hypoblast,
The genesis of the organs from the primary
mesoblast, and mesenchyma.
layers is admirably illustrated with sjiccial reference to its bearings on
the anatomy of the adult human body, while enough data from comparative embryology are laid under contribution to give the reader a fair
knowledge of the wide application of the principles laid down. It is
believed that this little work will be found of great value to the medical
student in understanding many questions in pathology, physiology, the
structure of the brain and the mechanism of the nervous system.
Hertwig's

B.

Histology.

—

Prof. F. Leydig has published another suggesCells and Tissues. |
tive essay, which is based on the study of the cells and tissues of Argulua.
In dealing with cells he treats first of spongioplasm and hyaloplasm ;
it may always be considered an advance in knowledge to be able to break
into structures jiarts of an organism which have been hitherto supposed to be of one and the same nature. This is now the case with the
In 1876 the author pointed out that there might be (a) concentric
cell.
striation of protoplasm, as in the ganglionic spheres of Insects and
Annelids or (f3) striped differentiation, which might be longitudinal,
or (y) there may be plexiform differentiation of
transverse, or radial
the protoplasm, as in the cell-nuclei and blood-corpuscles of Triton.
It is now generally recognized that there are in the cell-substance
two substances one of these forms a kind of network, and has been

up

;

;

;

called the substantia opaca, the other lies in the interspaces and is soft
and clear ; it is the s. hyalina. With these the newer terms of spongioplasm and hyaloplasm are synonymous. Leydig has also shown that
these two parts play a definite role in the conversion of the cells into

and this has been confirmed by Eabl and by Sedgwick. Argulus
well adapted for the kind of investigations the author wished to
undertake for not only the eggs, but also the large cells which belong
to the fat-body, and, especially, the unicellular glands show the plexiform
and radiate arrangement of the spongioplasm. The space around the
nucleus was distinctly observed. In the large cells of the fat-body it
was possible to see numerous nucleoli without any inclosing membrane.

tissues,
is

;

* Hertwig, O., 'Lehrbuch dor Entwickelungsfjeschichte des Mensclien u. der
"Wirl elthicre,' 8vo, Jena, 1887-8, viii. and 507 pp. (figs.).
Cf. Amer. Naturalist, xxii.
(ISj-S) pp. 179-82.

This stction is limited to papers relating to Cells and Fibres.
X Zool. Anzeig., xi. (1888) pp. 251-9, 274-80, 309-15, 328-33.

t
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Leydig knows of several cases in which whole cells have become cuticuand cites the jaws of Paludina, Ancylus, and Lymnseus.
In treating of the tissues, Prof. Leydig deals with some recent
remarks of Dr. H. Eisig. As to the mode of origin of the cuticular
fringe, it is to be observed that, as long as the cell-substance was regarded
as a homogeneous mass containing granules, the fringe could only be
but when the difference
regarded as a secretion of the matrix-cells
between hyaloplasm and spongioplasm was recognized, the question arose
Is the cuticle formed by the hyaloplasm only, or does the spongioplasm
The author believes that both take a part, but
take any share in it ?
the cardinal point is that the cuticular substances are formed by the
Eisig's view
secretory and metamorphic activity of the matrix-cells.
that the cuticle is formed by agglomeration of rod-like structures formed
by glandular cells may be shown to be erroneous by the following observations
In some German Gastropods peculiarly-formed corpuscles are
to be found in the dermal glands, and the byssus, and the " bloom " on
some shells, as well as the powder of some insects, are all formations of
dermal glands, yet they never take any part in giving rise to the fibrous
larized,

;

—

:

—

differentiation of the cuticle.

Leydig is of opinion that cuticular tissue is allied to connective
This view is based on a number of observations
(1) The cuticular tissue forms the hard or skeletal parts of Arthropods (dermal carapace as well as skeletal parts), and represents therefore
the tissue which takes its place in Vertebrates.
(2) In the form of their early development the cuticular tissue of an
Arthropod and the connective tissue of a Vertebrate agree in both cases
it consists of matrix-cells and an overlying layer of homogeneous substance.
Sarcolemma or neurilemma or the corium of a Batrachian larva
present the same characters as the cuticular tissue of an Arthropod.
(3) The cuticular tissue of the integument is in Arthropods conProf.

tissue.

:

;

nected uninterruptedly with the connective tissue of the interior of the
body.
(4) When the minute structure of cuticular tissue, especially that of
the dermal carapace of Arthropoda, is compared with the connective
tissue of Vertebrates, we find in both striated homogeneous layers and
parts condensed into fibres, and in both cases there is a traversing system

and pore-canals.
While some recent authors have taken

of lacunae, clefts,

different views as to the struc-

from those held by Leydig,
has been a matter of satisfaction to him that the most exact (Nansen)
holds his doctrine.
He does not doubt that Hansen's explanation of the
dotted substance as a thick plexus of very fine nerve-tubes is correct. It
is clear from Leydig's earlier observations that we ought to speak of the
nerve-tubes rather than the nerve-fibres of Annelids and Arthropods.
In these tubes one may distinguish a spongioplasm, which forms the
investment, and the hyaloplasm or inclosed soft and semi-fluid nervematerial.
The former may be continued inwards as a framework. The
nerve-fibres of Vertebrates also ought to be called nerve-tubes and not
fibres, and in them there appear to be at least remnants of an internal
meshwork. Here again the author finds matter for criticism in Eisig's
latest work.
The hyaloplasm ought to be regarded as the " primum agens " in the
nerve-tissue.
Leydig has spoken of the spaces in the spongework as an
ture of the dotted substance of Vertebrates
it

3 C 2
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uninterrupted system of hollow ducts, and this agrees very closely with
the view of Nan sen, who regards the grey substance, as a whole, as a
The woll-kuowii physiological phcnomenou
plexus of fine ncrvc-tubes.
of the dependence of the parts of the organism on the nervous system is,
from a morphological point of view, seen more clearly when we know
that the nervous material is intermixed with the protoplasm of the cellsubstance in all parts of the living body.
Cell-division.* —Prof, J. Arnold makes a further communication on
the division of cell and nucleus in the spleen, and also discusses such
lie thus describes " pluriprocesses as diverge from the typical mitos's.
"
polar mitosis," " indirect fragmentation," the " homoeotypic and " heterotypic " forms of Flemming, and the pathological phases described by Rabl.

The distinctiveness of indirect fragmentation is maintained, tliongh it is
not denied that transitions occur between it and the forms of pluripolar
The main object of his present contribution is to show the
mitosis.
agreement and the difference between mitosis proper and indirect fragmentation.

—

Cell-membrane.t M. M. Ide has invcstignted the nature of the membrane in the cells of the mucous Malpighian layer of the epithelium.
The best material was obtained from embryonic epithelium in the skin

and digestive

tract.

He

regards the reticulated peripheral layers of the cells as cellular
membranes in the true sense, and that for two reasons first, because tliey
exhibit the general and typical structure of cellular membranes ; and
further, because they are derived from the primitive membrane of the
young cells by a simple cleavage.
As to the bridges which connect the cells, he regards them as forming
They are in substantial continuity with
part of the cellular membrane.
they present the same structure as its trabecular, and are
its reticulum
derived, like the enveloi^e itself, from the original membrane.
:

;

—

Herr J. Steinhaus has
Goblet-cells of Intestine of Salamander.j
investigated the so-called goblet-cells in the epithelium of the intestine of
Salamandra 'maculosa. They are neither exclusively epithelial cells undergoing mucous degeneration, nor cells modified into unicellular mucusThey are partly the one, partly the other. If no second nucleus
glands.
be present in the cell it completely degenerates ; if one be present the
In forming
cell functions as a gland, and is regenerated after secretion.
a goblet the nucleus undergoes mucous metamorphosis ; the theca is identical with the nuclear membrane, the foot of the goblet is never inclosed
in the theca, but is protoplasmic to its end.
Any cylindrical cell of the intestine may become a goblet-cell, and
the change, though not yet understood, is in association with physiological
processes in the intestine. The more energetic the processes, the greater
the number of goblet-cells. As the number increases greatly in certain
pathological processes (e. g. intestinal catarrh), it is of importance to
understand the conditions of the development of goblet-cells.

—

Micro-Chemistry of Nerve- cells. Prof. M. Flesch § sums up the remade by himself and others on the differences in the

sults of invcbtigations

* Arch. f. Mikr. Anat., xsxi. (18S8) pp. 541-Gi (3 pis.).
La Cellule, iv. (18S8) pp. 403-33 (1 pi.).
: Arch. f. Aiiat. u. Physiol. (Physiol. Abth.), 1888, pp. 311-22 (3 pis.).

t

§

MT.

Naturf. Gescll. Utrii, 1888, pp. 192-9.
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cliemical reactions of nerve-cells.
(1) The specific cells of the nervous
system are distinguishable, not only by their morphological characters
and the number of their processes, but also by their chemical reactions.
(2) The chemical differences of the nerve-cells are demonstrable by
their varied characteristics in the living tissue, by their various reactions

by their variable amount of

free oxygen present, and
3) The chemical difference is a
function of the protoplasm, and not of the contained granula.
(4) The
chemical characters of the protoplasm of nerve-cells are different from
those of all other cells in the body.
The only excej^tions are those
chromophilous cells which from the nature of their nuclei appear to be
in process of degeneration.
(5) The chromophilous character is seen in
the younger cells only next the nucleus, and gradually extends over the
cell.
The differences vary with age.
The smallest nerve-cells are
intermediate between chromophilous and chromophobic cells.
(6) The
chromophilous or chromophobic character depends on the functional
import of the cells. The demonstration of change in chemical constitution in association with difference of function is the most important
to alkaline tests,

by

their unequal reducing powers.

(

result.

Frl. Anna Kotlarewsky * has continued the investigations of Prof.
M. Flesch and Frl. Koneff on the micro-chemistry of the nerve-cells in
peripheral ganglia.
Her observations were made in part on living, in
part on hardened tissues.
As the result of the former, it is shown that

the chromophilous and chromophobic cells of the spinal ganglia in their
living state differ widely in their chemical state and in the intensity of
their metabolism.
It seems most probable that the chromophilous cells

have a stronger alkalinity and a greater proportion of oxygen than the
chromophobic elements. The latter exhibit less reducing power than
the former.
Observations made on hardened nerve-cells led the author to the
result that under all conditions the different forms of nerve-cells may
exhibit their differences of constitution, that hardening in alkaline media
is the best condition for the demonstration of the chemical differences
in the body of the cell, and that the chromophilous cells show, without
exception, a stronger aflBLnity for metallic solutions than do the chromophobic elements.
The results of staining went to show that the nerve-cells have distribution of cellular substance different from that of the other tissues.
The nucleus is poor in chromatin, and the protoplasm is readily stained
by various reagents.
It seems also possible to determine various
metabolic or functional stages by fixing the corresponding morphological
conditions.

Histology of the Ovary.t— Prof. J. Janosik has investigated the
structure of the ovary in various vertebrates.
He finds that the egg and
the follicular epithelium have their origin in the superficial epithelium
of the ovary.
The structures described by KoUiker and Mihalkovics do
not develope into follicles they are merely modified medullary cords
which have the appearance of follicles. They were seen in all the forms,
including man, which he examined, but they do not appear always at the
same stage, nor do they all attain the same grade of development. In all
;

MT, Naturf. Gesell. Bern, 1888, pp. 3-23.
t SB. K. Akad. Wiss. Wieu, scvi. (1888) pp. 172-98 (1 pi.).
*
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these ovaries, al though at different and ordinarily later periods, there also
appear special cells, which are the homologues of the iutermcdiate cells
In some cases special structures, which are perhaps
of the testis.
analogous to the adrenals, are developed in connection with the medulIn all ovaries a large numher of follicles atrophy ; this
lary cords.
atrophy varies in various follicles, and especially with regard to the dis-

The impulse to atrophy ajipears
tribution of the cells of the granulosa.
to arise in all cases from the connective-tissue cells of the three folliculi.
The membrane which incloses the egg seems to bo merely a product of
the grauulosa-cells.
7.

General.*

—

Hcrr J. Loeb has made a numInfluence of Light on Oxidation.!
ber of experiments with pui^as to test the influence of light on tho
He measured the variation
processes of oxidation within the organism.
in the expiration of CO^ under diffei-ent conditions of illumination.
There is no doubt that the light stimulus increases oxidizing proThis increase has its seat mainly in the muscles, but may bo
cesses.
observed wiien there is no movement, as was the ease obviously in the
Moleschott's opinion that the light influenced the muscles
piipoe.
In the lower animals
throiigh the central nervous system, is confirmed.
the stimulus may be influential without the presence of eyes in mammals
this
light has no appreciable local influence in increasing oxidation
is only to be observed in plants where the proportion of surface to
mass is so much greater. The results of the author's experiments are
;

;

summed

u])

in two tables.

B.

INVERTEBRATA.

—

Problematical Organs of the Invertebrata.| Dr. A. B. Griffiths
has made a chemical and physiological study of some of the problematical
organs of the Invertebrata, and states the results as follows: A. (1)
The nephridia of Cephalopoda are true kidneys; (2) the renal organs
of Astacus Jluviatilis, Anodunta cijgnca, Limax flavus, Helix aspersa,
and Periplaneta orientalis, are analogous in function to the renal organs
of higher animals (3) the renal organs of the Lamcllibranchiata and
Crustacea are true kidneys and (4) the " segmental organs " of the
Oligochieta and of the leech are renal in function.
B. The " salivary
glands " of the Gasteropoda and Insecta arc similar in function to the
salivary glands of higher animals.
C. The so-called " livers " of the
Gasteropoda, Lamellibranchiata, Crustacea, and Insecta are pancreatic

—

;

;

in function.

Distribution of Striped Muscle.§—Prof. H. Fol discusses the distribution of striped muscular tissue in Invertebrate types.
The distribution of the two kinds of muscle in the difierent systems in Vertebrates

hardly holds good among the lower animals. In Coelenterates tho
striped tissue is only found in swimming forms, in the umbrella and
tentacles the same is true of Tunicata
but most of the agile worm
types have only unstriped muscles.
In the Arthropods, on the other
;

;

* This section is limited to papers which, while relating to Vertebrata,
direct or indirect bearing on Inveitebrata also.
f. d. gesammt. Physiol. (Pfluger), xlii. (1SS8)
pp. 393-^07.
Proc. Roy. Soc. Edin., xiv. (1887) p. 230.
Comptes
Kendus,
cvi.
1178-80.
§
(1888) pp.

t Arcli.
J

have a

;
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hand, no unstriped muscle-fibres seem to occur ; while the most mobile
organs of molluscs, the arms, the siphon, the heart of Cephalopods, the
fins of Pteropods and Heteropods, do not include any truly striped
fibres.
But all Molluscs are not without striped muscle, for this may
be seen, as E. Blanchard observed, and as the author confirms, in one
portion of the adductor muscle of Pecten. In Lima also, striated fibres

were seen.

MoUusca.
y.

Gastropoda.

Comparative Histology of Glandular Epithelium of Kidney of
Prosobranch Gastropods.* M. E. Perrier, who has already described
the structure of the kidney in Littorina, now enters on a comparison
between various allied forms.
He finds that in some of the lower'

—

Prosobranch s, such as Fissurella, the epithelial cells are not so much
differentiated as in the Limpet.
As Haller has shown, the cells are all
of the same kind, and all glandular and ciliated, but they difi'er both
from the ciliated and from the vesicular cells of the higher Monotocardia,
for they are large, and have no excretory vesicles.
Sometimes they contain no concretions, while at others they are so loaded with them that the
nucleus is invisible. The epithelial investment is of an almost diagrammatic regularity the elements are clearly all of the same age, and one
cannot distinguish between cells that have performed and others that
are about to perform their function.
Secretion appears to be effected by
osmosis, but if the production of renal material becomes exaggerated, it
is deposited in the form of small granules in the interior of the cell.
There is no absolute line of demarcation between granular and vesicular
;

cells.

A very dijfferent arrangement obtains in the higher T^nioglossata,
such as, for example, Cassidaria. The structure of the kidney is here
extremely complex. Instead of the simple lamellae found in Littorina,
there is a complicated network of connective trabeculte ; these are
hollowed by blood-lacuufe, and invested with a continuous epithelial
layer.
The whole forms a thick spongy mass which leads the author to
propose the term of " glande hematique." The free surface of this mass
is grooved by afierent vessels, and the epithelial layer is differentiated
in a remarkable way.
In addition to the numerous ciliated elements,
there are glandular cells, which have not, however, the ordinary
appearance of the vesicular renal cells which abound in the deeper parts
of the mass.
The vacuole is not clear, nor does it contain a solid concretion, but is loaded with granulations which take a blue colour with
methylene. They have all the characters of mucus-cells.
The numerous intermediate types found in the kidney of the Gastropoda will be described in a detailed memoir. The author differs from
M. Garnault in his interpretation of the structure of the kidney of
Valvata and Cyclostoma. He is further convinced of the accuracy of
his views as to the mechanism of the secretion of the vesicular cells, but
he does not, of course, mean that the renal cells are eternal like the
cells of all glands they become w^orn out and absorbed, but there is no
direct connection between the secretion and the death of the cell.
The
gentian-violet used by M. Garnault has not a sufficient selective power
;

*
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metbylene-grccn
fix

the cells

is to

The best way to
picrocarniiuc are to bo preferred.
place the organ for some time in a saturated solution

ftiid

of acetic and picric acids.

Anatomy and Histology of Limax agrestis.*— Dr. E. Hanitscb has
a contribution to the knowledge of the Slug. He is of opinion that tho
chief ixirt of the movement of the radula is due to the extrinsic muscles.
The roof of the mouth is provided with a jaw, the epithelium of which
rests in a layer of muscle-fibres which run in longitudinal, tratisverse,
and dorsovcntral directions, and seem to enable this upper jaw to move
The epithelium of the kidney, unlike that
freely in various directions.
of the LamoUibranchs and Nudibranchs, is not ciliated. The lobes of
Semper's organ were found to be masses of pyriform glandular cells,
arranged in the form of a bouquet the pointed ends of the pyriform
cells lie anteriorly, and the ends of the individual cells are continued
into long canals of very small diameter, which lead to a papilla placed
immodiaiely above each canal seems to open separately to the exterior.
The pedal gland has been lately investigated by Dr. Szekely who
further
describes its opening as being elliptical in transverse section
back the lumen has the form of a fungus, and the posterior part is
The floor of the duct is raised into two
flattened and lanceolate.
longitudinal folds, which are separated in the median line by a slight
depression these folds and depression are covered by ciliated epiglandular cells are numerous on the ventral and lateral
thelium
The fine fibres which form a network at the base
portions of the duet.
of the ciliated cells are regarded by Szekely as connective tissue, and
not nervous, and he comes to the conclusion that the pedal gland is not
a sense-organ, but simply a secretory gland which furnishes the mucus
Dr. Hanitsch agrees generally with the
necessary for creeping.
Hungarian anatomist, but he found elongated and pointed cells of
apparently a sensory nature, and so numerous tliat he cannot accept
Szekely's explanation of Sochaczewer's observation, that they were
accidental products. Numerous ganglion-cells were found lying beneath
them, but he has not yet been able to trace nerve-fibres from one to the
What Soehaczewer took for nerve-fibres wcrr probably fibres of
other.
the connective tissue from tho capsules which inclose the gangliou;

;

;

;

;

cells.

—

Anatomy and Histology of Cyclostoma elegans.f M. P. Garnault
has made a detailed study of the anatomy and histology of Cyclostoma
He begins with describing the crystalline structure of the
elegans.
The alimentary system is then discussed the stomach is clothed
shell.
by a cuticle pierced with minute canals all the i)arts of the canal have
an alkaline reaction. In regard to the vascular system, he denies the
existence of a clothing endothelium on the walls of the lacunae, and
The venous network of
regards the afferent veins as narrowed lacunas.
the mantle is described. Sections of the superior region compared with
the same in Bithynia tentaculata show that Cyclostoma has a rudimentary
Analyses of the contents of the
gill in process of disai)pearance.
respiratory cavity demonstrated, even with the animal inclosed in its
shell, the occurrence of gaseous interchange with the exterior.
The glandular lamellae and very complex arrangement of the
;

;

Proc. Biol. Soc. Liverpool, ii. (1888) pp. 152-70 (3 pis.),
t ActesSoc. Liuu. Bordeaux, 1887, pp. 1-152 (9 pis).

ZOOLOGY AND BOTANY, MICKOSCOPY, ETC.

717

secondary ctambers of the organ of Bojanus are studied. The anthor
shows that it is principally the blood from the lower parts of the body
which traverses this organ. The vascular system within the organ is
formed from modified lacunse. Distributed in the kidney are cells with
green concretions, and others granular and ciliated.
Careful attention is given to the course and structure of the renoThe glandular character of the pericardial wall is
pericardial canal.
Uric acid is absent from the kidney, and the author's observanoticed.
tions on this head agree with those of Barfurth.
He has also proved
that neither by kidney nor by pericardium can blood flow to the exterior.
The globules of the concretionary gland consist almost entirely of uric
acid.
The formation and absorption of the concretions is discussed.
The gland has no excretory canal, is filled with bacilli, is a reservoir for
uric acid, which is afterwards eliminated by the kidney.
The bacilli
appear to act as true symbions.
The pedal glands are next described in detail. The supra-pedal
exhibits a curious histological diversity in its walls.
Sections of the
concave wall show a network of pericellular canals, opening on one
side into the general cavity, on the other into the excretory canal of the
gland.
This communication between interior and exterior raises
interesting morphological and physiological problems.
The anatomy and histology of the nervous system was investigated
in great detail, but the results hardly admit of summary.
The difterent
forms of muscular fibre, the nerve terminations, the apparently olfactory
epithelium of the tentacle extremity, the otocyst and the eye, and
the special olfactory organ of Spengel, &c., are described, and the
structure and development of the egg discussed.
The follicular cells
are not formed from within the ovum. The oviduct and uterus are fully
described.
Finally, the male reproductive organs are dealt with.
The spermatogenesis was not fully elucidated.
The spermatocytes result from
the repeated nuclear division of spermatogonia.
The nucleus of the
spermatocyte forms the head of the spermatozoon, after the elimination
into the protoplasm of a portion of its substance.

—

Effects of Lesion of Supra-oesophageal GangUa in Snails.*
M. L.
Petit has made some observations on the rotatory movements produced
by the lesion of the supra-oesophageal ganglia in Molluscs. This group
has been hitherto neglected by physiologists. The form selected for
experiment was Helix aspersa. The animal takes about three weeks or
a month to recover from the effects of the operation.
snail which had
its left siipra-oesophageal ganglion removed on the 26th of June began
The right tentacle was normal,
to crawl about on the 29th of July.
and 18 mm. long, while the left was partly retracted and only 6 mm.
The animal described spirals, turning from right to left, or from
the uninjured towards the injured side.
The removal of the right

A

ganglion produced corresponding results.

A

snail

which had

its left

cerebro-pedal-visceral connectives cut crawled about in curves, which
were broken in upon by short circles, in which it turned towards the
Five months after the operation it crawled about almost normally.
left.
When the commissure connecting the supra-oesophageal ganglia was
cut the tentacles preserved their normal length ; in one case the snail
* Ck>mptes

Eendus,

cvi.

(1888) pp. 1809-11.

;
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was observed to take a zigzag coiirsc, but in most cases there were
curves ami rings the latter might be to the right or to the left, but
After removal of
either direction was constant in any given sniiil.
both suin-a-crsoi)hageal ganglia, the snail was enticed from its shell with
Removal of the pedal-visceral
retired again.
difficulty, and soon
ganglia paralysed the animal and it could no longer return to its shell
it bled profusely and soon died.
In slur's the effect of removal of a supra-ajsophageal ganglion is the
immediate curvature of the body from the opposite side the head is
If it moves it turns
applied to the foot, and the animal forms a ring.
from the uninjured towards the injured ganglion, or in the opposite
This difference may be due to the slugs having
direction to the snail.
been examined immediately after the operation had been performed on
;

;

them.

—

Creeping Movements.* Prof. V. Willem seeks to explain the f icts
that fresh-water Gastropods can glide slowly along the surface of the
water, with the foot upwards, as if they were creeping along the inferior
and that when they do so the
surface of a horizontal plate of glass
motions of the foot are the same as when the animal is moving on a solid
After discussing the various explanations which have already
surface.
been offered. Prof Willem proceeds to give an account of his own
These have led him to conclude that the
observations and experiments.
animal begins by attaching itself to the thin superficial skin which
always covers pond-water, and that then it creeps along the inferior
;

surface of a thin coat of mucus secreted by its foot. " This locomotion,"
he says, " only ditfers from locomotion on solid substances in that here
the mollusc has to depend on the rigidity of the train of mucus alone,

while in the other case the train of mucus

is

attached to a solid

surface."

—

Systematic Position of Hero.f M. A. Vayssiere has some notes
on the organization of this opisthobranch mollusc, whose exact systeThe dendritic
matic position is still a matter of some uncertainty.
form of the appendage of the edge of the mantle, which has led to the
creature being placed with the Dendronotidje, appears to be due to the
In life, however, these appendages are seen to be
action of alcohol.
true dorsal fusiform cirri, which are arranged symmetrically by pedunculated groups on the lateral parts of the back. They have considerable
resemblance to those of Calona Cavolinii, but there are, in addition, on
the sides of the cephalic region a pair of tufts, which carry the largest
number and the longest of the cirri, the posterior groups having only
The arrangement of the appendone, two, or three rudimentary cii-ri.
ages shows that Hero is one of the Aeolididao, and this is confirmed by
As the radular characters of the species found in the
the odontophore.
Bay of Marseilles differ from those of H. formosa described by Sars and
Bergh, the author regards it as a new species, to which, however, he
gives no name.

—

Anatomy of Valvata piscinalis. M. P. Garnault % has investigated
He finds that the renal
the anatomy of this hermaphrodite mollusc.
tube is simple above, but that the greater part is divided by a partition
Of these the right communicates with the
into two secondary tubes.
* Bull. Acad. E. Sci. Belg., Ivii. (1888) pp. 421-9.
J Ibid., cvi. (1888) pp. 1813-15.
t Comptes Readus, evil. (1888) pp. 136-8.
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pericardium by a very wide canal, whicli passes between the left renal
tube and the dorsal wall of the pallial cavity the epithelium of this
canal has very long and powerful cilia, which are turned towards the
kidney.
As in Cyclostoma, there may be one or more rows of cells on
the transverse lamellae which project into the renal cavity. In the
kidney of Valuata there is only one kind of cell; these are ciliated, and
contain a number of very small yellowish granules. When they are
about to fall away their protoplasm contains fine vacuoles. Their debris
form a kind of mucus in the middle of the renal cavity, and in this their
nuclei, only slightly modified, may be made out in sections.
Some
points raised by M. Eemy Perrier with regard to the physiology of
;

secretion are criticized.

The pericardiac epithelium is not glandular, but in the wall of the
auricle there are racemose masses of cells with homogeneous contents,
which absorb powerfully colouring reagents
these cells correspond
almost exactly to those described by M. Sabatier in the heart of Mytilus,
and that author is probably right in regarding them as having a secreting
function.
M. Garnault's observations on the nervous system correspond pretty
closely to those of M. Bouvier ; neuro-epithelial cells on the part of the
mantle between the gill and the body-wall appear to represent an illdefined organ of Spengel.
Neither the structure nor the innervation of
the pallial filament justify us in regarding it as a gill or false gill
Moquin-Tandon was j)robably right in considering it to be the homologue of the pallial filaments of young Paludinse.
M. F. Bernard has also written * on the anatomy of Valvata
piscAnalls.
The epithelial cells of the auricle described by M. Garnault
are always met with in the Diotocardia, and are identical with those
which Grobben has described in the Acephala.
There are no arterial
capillaries.
The abdominal sinuses are prolonged anteriorly by several
systems; there is an anterior abdominal sinus which ends near the
cardia and arises from the general cavity of the body ; in the mantle
there is a large sinus between the rectum and the genital ducts, and
there is a system of sinuses which ends in the formation of a transverse
pallial vein.
The whole surface of the mantle is covered by a network
with distinct meshes, which connects the transverse vein, the afferent
and efferent branchial veins, the circumrectal lacuna, and a circumpallial
sinus which is given off from the anterior abdominal sinus near the
pericardium.
At first sight this plexus appears to be formed of true
capillaries, but it really only consists of lacunae.
The gill receives its blood by a large afferent sinus, which is
enlarged at the point of attachment of the organ.
It differs from that
of all the Diotocardia by not being prolonged behind the line of inserThe branchial nerve is very large, and gives off
tion into the mantle.
to the epithelium delicate fibres, as in Fissurella, and not large bundles
as in Haliotis and the Trochidae.
As to the kidney, the author agrees with M. E. Perrier (see supra).
The visceral commissure arises partly from the so-called supra-intestinal
ganglion and partly from the large right pallial nerve.
The visceral
ganglion is to the right and at the bottom of the pallial cavity, on the
oesophagus, and at the end of the right salivary gland.
There are two
;

'
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commissures. The pcnial nerve arises near the right pallial, has
a large ganglion at the base of the penis, and remains ganglionic to
There is a small but distinct olfactory ganglion.
near its extremity.
On the whole the nervous system is very much like that of Bithi/nla.
The tcntaculiform filament is almost identical in structure with the
tentacle itself; like it, it has an axis of ramifying connective tissue, and
longitudinal and circular muscular bundles, but there is only one nerve instead of two, and the blood-lacuna is very reduced. The genital organs arc
The hermaphrodite gland jn-oduces eggs at the
difficult to make out.
periphery and spcimatospores at the centre; the oviduct has an important
dilatation, and receives the united products of the two albuminiparous
glands.
Contrary to the statement of Moquin-Tandon, the author found
that the genital ducts were separated.
The salivary and albuminiparous glands and all the pallial organs
Lave only one layer of epithelial cells, and the distinction between
ciliated and secretory cells may be f)bserved very distinctly.
The zoological affinities of Valvnta are somewhat obscure, for the
various organs have points of resemblance to those of the most various
Gastropods.
It is clearly enough a trenioglossate Prosobranch, but it is
an aberrant type in which some of the points of the organization of the
Diotocardia are retained, but it is not, strictly speaking, an intermediate
form.
palliftl

5,

liamellibrancliiat?.

—

Pericardial Gland.* Prof. C. Grobben gives a full account of his
investigation of the but little-known pericardial gland of Lamcllibranchs.
His memoir discusses the structure of the organ, the occurrence of concretionary deposits in other parts of the body, the function of the gland,
and its morphological relations. The chief results may be condensed as
follows

:

The

gland occurs in numerous Lamellibranchs as an
two regions, namely, above the auricles and in
the anterior angles of the pericardium.
In the first position it is incipient in Area, well developed with processes in Peciuncidus, especially
large in MijtUus and Lithodomus, but tending to degenerate in the
Monomyaria Peden, Spondi/Ius, Lima, Ostrea.
It is more or less
markedly developed in Dreissena, Unto, Anodonta, Venus, Cardium, Scrohicidaria, Solen, Pholas, and Teredo.
The glandular sacs formed by
invagination of the mantle lamellae in the anterior angles of the pericardium occur in Unio, Anodonta, Vemis, Cardium, Scrohicidaria, Solen,
and Pholas, while in the series of Hcteromyaria and Monomyaria they
are exhibited by Breissena alone.
In Pholas the openings of the pallialpericardial gland are lost, and the sacs exhibit a partial division, as is
also seen in the auricular glands of Area, Pectuncuhs, and Lithodomus.
In Meleagrina there are projecting tufts on the posterior margin of the
pericardial

epithelial modification in

pericardial cavity.

The

epithelial cells of the pericardial glands of Area, Pectuncnhis,

and Lithodomus bear

flagella and contain concretions.
"When
richly laden with the latter they are thrown ofi", and most probably pass
to the exterior from the pericardial space via the kidneys. The function
is excretory and kidney-like.
The dark colour seen even when the
Ml/tilus,

* Arbeit. Zool. Inst. Univ. Wicn,

vii.

(ISSS) pp. 355-444 (6
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may be due to excretion inside tbe
(Pecten, Spondylus, Ostrea, Lima, Pinna, Meleagrina), or to
concretions in the mantle (Area).
The double character of the heart-chamber in Area is a secondary
result of the marked development of the posterior retractor.
The ciliated funnel of the kidney is not absent in Pecten or Spondylus,
and lies in front of, and dorsal to the atria.
The union of the two atria in Monomyaria in front of the ventricle
is the same as the posterior union in Area, Pectunculus, Mytilus, and
Lithodomus, the change in position being due to the torsion of the body.
The position of the heart behind the posterior adductor in Teredo is
due to the posterior and ventral displacement of the body. The single
aorta is due to the union of the anterior and posterior.
The anterior
adductor is present, as in all other Pholadidte, but is weakly developed.
glands are degenerate or absent
auricles

MoUuscoida.
/3.

Embryogeny

Bryozoa.

of Ectoproctous

Bryozoa.*— Mr.

S.

F. Harmer has

studied, at Koscoff, the development of Alcyonidium polyoum.
The ova
are large and contain a number of vitelline spherules, which, in the

early stages of development, are found indiiferently in all the cells.
The segmentation is of the remarkable type which appears to be
characteristic of the Ctenostomata and Cheilostomata.
At the 48-stage
the aboral region has two longitudinal rows of four cells, which are
disposed symmetrically right and left of the median plane, and occupy
the centre of the aboral surface ; there is a complete circle of eight cells
which surround the central group, and are themselves surrounded by a
peripheral ring of sixteen cells, which are, as Barrois has shown, the
commencement of the ciliated circlet. The oral half has a central group
of four large cells, which are surrounded by twelve peripheral cells.
The segmentation-cavity is, at this stage, relatively large, but is partly
filled by four cells which are placed immediately above the central oral
cells, from which they are probably derived ; these four cells are the
commencement of the hypoblast. At a slightly more advanced stage the
blastopore appears as a well-marked depression, which is continuous
with a rather irregular cavity surrounded by several large hypoblastic
cells.
The segmentation-cavity becomes completely obliterated by the
internal cellular mass, and the various organs of the larva begin to make
their appearance.
The alimentary canal of the embryo is well developed ; it consists of
a vast stomach, bounded by an extremely irregular epithelium; the
oesophagus, which is perhaps formed as a stomodceum, has a very
narrow cavity ; the mouth is larger and more evident in early than in
later stages. There is some reason for thinking that the region immediately behind the opening of the sucker (which is placed a little behind
the middle of the ventral surface) represents the anal region. If this be
really the case, the embryo is entoproctous.
When the alimentary canal
has acquired its maximum of development, which it does at an early
stage, the cavity of the stomach may be justly called gigantic.
It is
not, however, easy to make out the epithelium which lines it, for it is
composed of a mass of vitelline spherules enveloped in protoplasm with
* Arch. Zool. Exper. et Gen., v. (1887) pp.

413-58 (2
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rare nuclei, or it has the ai^pcaraneo of a very delicate layer of protolu a word, the epithelium of the stomach
plasui with scattcrcil uuclei.
is as completely ditlercnt from an ordinary secreting epithelium as one
can well imagine, and this fact, in connection with tlu; diminution of tlio
lumen of the stomach as development advances, leads I\[r. Harnier to consider the alimentary canal of Alcyonidium as a " rudimentary organ."
It is owing to the considerable amount of nutrient yolk in the egg, to
the fact that development is accomplished in the wall of the body of the
parent, to the extreme shortness of the free larval life, and to the degeneration of many embryonic organs during metamorphosis that the alimentary canal does not long preserve its functional form.
The groove which aj^pears in the aboral region of the embryo, and
which has been regarded by Barrois and others as the jiallial cavity, has
probably the function of allowing the involution of the ciliary circlet
into the interior vestibule, which is formed during the process of fixation.
With regard to tlic much dipcusscd pyriform organ, Mr. Ilarmer
states that it has, at first sight, the appearance of a mucous gland, owing
to the presence in its interior of a transparent substance which does
When examined more carefully, it is seen to bo
not stain easily.
composed of a series of colls closely packed together at their outer
extremity, while on their inner side they are prolonged into fine processes, among which are other cells full of vacuolated spaces.
It is
important to note that there is no sharp limit between the pyriform
organ and the central mass of nerve fibres, which are prolonged into the
bases of the cells of the jiyriform organ.
It may, therefore, be justly
supposed that the pyriform organ has a sensory function as the larva
ordinarily swims with this organ in front it is possible that its duty is
to test the bodies to which the larva desires to fix itself.
It may be
noted that this organ has considerable resemblance to the cephalic shield
described by Kleinenberg in the larva of Lopadorhynchus.
It is probable that the greater part of the nervous system arises from
the dorsal epiblast ; if this be so, the " brain " of Alcyonidium is the
homologue of the " dorsal organ " of entoproctous Bryozoa.
On this
;

point the aiithor discusses the views of preceding writers, such as
Repiachofi" and Vigelius.
It is probable that CypTionantes is not an archaic larva, but rather
one very much modified, in which the alimentary canal has preserved its
functional forms (owing, perhaps, to its larval life being longer than that
of other Bryozoa), while the oral surface is transformed into an atrium
in which the pyriform organ and sucker are situated.
The descriptions given by Eepiachoif of the larva of BmcerhanJcta
cannot be easily brought into accord with Mr. Harmer's observations on
Alcyonidium, unless (as is probably the case) Repiachoff"s mantle-cavity
is really the internal sac or sucker, and the ciliated dorsal groove the
pyriform organ.

Arthropoda.
a.

Insecta.

Egg-membranes

of Insects.*— Dr. E. Korschelt publishes a full
account of his researches on the formation of the egg-membranes, micropyles, and chorionic appendages in Insects.
The vitelline membrane
*
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by the hardening of a thin layer diiferentiated as a fringe from
the rest of the yolk.
It may appear before or after the chorion, and at
different stages of egg ripeness.
On the growing egg it cannot be very
firm, and is capable of extension.
The chorion is a cuticular secreted product of epithelial cells. In its
young state it is soft and plastic.
The chorion of Musca in process of
being formed remained, on the contraction of the yolk, in part adherent
to the latter, in part to the epithelium, and became drawn out in threads.
Towards the close of its formation the chorion seems at length to become
hard it also undergoes, as the staining reactions show, some change in
its constitution.
In its origin it is often unequal, forming first on the
arises

;

inferior portion,

and becoming subsequently extended upwards.

As the
cellular-like appearance of the chorion is deceptive.
internal surface of the epithelial layer changes its form in the course of
chorion formation, it may be the condition of manifold structures on the
The

also shows that the same cells may successively
produce very different substances. The close association between epithelial layer and chorion is emphasized, and numerous modifications

same chorion. Korschelt

are described.
The secretion of cuticular substance is not always confined to the
free surface of the epithelial cells, but sometimes occurs on their lateral
In this way flat or
surfaces, and therefore between the individual cells.
filiform structures are formed which are in connection with the forming
chorion, and appear on the mature egg as little basket-like structures or
as a network.
The pore-canals which penetrate the chorion often in great abundance have their origin from processes of the epithelial cells. By longer
and stronger processes, yet essentially in the same way, arise the
elongated and superiorly expanded canals of the multiple micropyles.
In a general way the origin of the chorion may be said to be the
marked deviation from the typical
same as that of the cuticle.
cuticular mode of formation of the chorion and its associated structures is that exhibited in the formation of the " egg-rays " (" Ei-

A

strahlen ") in Nepa, which take origin in the interior of modified epithelial
cells.
In investigating the details of this process Korschelt has been
led to conclude that the nuclei exercise a direct and essential influence
Two cells fuse before the formaon the secretory activity of the cell.
tion of the rays, but the fusion is quite complete, and the process takes
This
place not between two cells, but within a double bi-nucleate cell.
mode of formation of chitin is indeed unique.

—

Antennary Sensory Organs of Insects.* Herr F. Euland points
out that, notwithstanding the great variations in the antennas of Insects,
they may, with perhaps one exception, be referred to a common fundamental type. The external apparatus is a more or less well-developed
chitinous hair which is supplied by a branch of an antennary nerve.
Free nerve- endings, such as have been described by Hauser in Calo]ptenus,
Tahanus, Vanessa, and others, do not really exist.
The first function of these organs is tactile, for there can be no doubt
that a large number of the structures which are found on the antennas
have this office. Some of the hairs are stronger and are articulated at
their base.
Necrojphorus and Geotrupes have peculiar organs of this
* Zeitschr.

f.
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kind in the form of bent or straight sctsc, which arc very strongly
and apjiear to be connected with a wineglass-shaped poiethe pore-canal in its narrower
cannl, by nieiuis of a chitinous ni(^mbiane
lower part was, as a riilo, filled by a homogonuons mass, which was
found to bo coloured red by cariniiic. The olfactory organs may bo in
the form of cones placed on the surface or in pits the typical structure
of the former has already been investigated by Lcydig in the IlymenoOrgans of this kind appear to bo found not only in all orders of
ptera.
they may, therefore, be
Insects, but also in TNIyriopoda and Crustacea
regarded as the chief form of olfactory organ among Arthropods. When
the couo is placed in a pit there may bo one (simple pits) or several
cones (comi)ound pits) these cones agree in all essential points witli
The differences in the pits are fully
tlioso which are set on the surface.
cliitinizeil,

;

;

;

;

pointed out.
The auditory organs are not hair-like structures; they were first
distinguished by Krajjelin, who culled them pore-plates there is a firm,
thick membrane, without any orifice, which completely shuts oft" the
lumen of the pore-canal from the outer air. The author's observations
on the structure of these organs confirms Kriipelin's account. When
separate antenna) of Hymenoptcra were boiled with concentrated potash
the plates were found, after the disajipearance of all the soft parts, to bo
this
completely uninjured and to still lie in their original position
showed that they did not consist of modified nerve-substance, but of firm
chitin.
In VesjJa crahro the greater part of the pore-canal closed by the
through these there
plate was seen to be filled by epithelial cells
extends a central nerve-cord which arises from the basal ganglion. Just
below the pore-plate there is a cavity closed by two plates, which at
these are connected with
first lie close to one another, but then separate
a hyaline intermediate piece of the ring. It seems to bo clear that tlio
nerve from the ganglion is not directly inserted into the pore-plate, but
As the structure of this organ
its exact course could not be made out.
forbids us from regarding it as either tactile or olfiictory, HtaT Rulaud
thinks it probable it is auditory the form and mode of attachment of
the i>lates are such as to adapt it to vibratory movements, and the cavity
below is such as we might expect to find in an auditory organ.
The structures were also examined in Ichneumonidaj, Cynipidfe, and
Porethe Ants ; in the last of which they were the most complicated.
plates were also found in the coleopterous genus NecropJiorus.
;

;

;

;

;

—

Poison of Hymenoptera.* M. G. Carlct has a note on the poison of
Hymeuoi)tera with a smooth sting, and on the existence of a poisonchamber in the Mellifera. The forms examined were Philanthus,
In them the alkaline gland, which the author
Pomjjilus, and others.
has already ?hown to be well-developed in the Bee and others, is rudimentary. These are the Hymenoptera whose incomplete poison does
not kill the insects with which they provision their nest, for the purpose
of feeding their larvae with living prey. In M. Carlet's opinion it is the
presence of two liquids or of one only which produces respectively the
mortal poison or the anaesthetic, and not the asserted power to select the
point of the body at which the Hymenopteron will sting its victim.
The poison-chamber is useful as furnishing poison immediately to
the Hymenopteron, while it protects the poison from the air which would
•

Comptea Kcndus,

cvi.

(1888) pp. 1737-40.

;

ZOOLOGY AND BOTANY^ MICROSCOPY,

725

ETC.

This reservoir is only
alter it ; as it empties it is filled by aspiration.
found in the Mellifera, where it is necessarily correlated with the
perforation syringe which forms the stinging apparatus of these Insects,

—

Morphology of the Legs of Hymenoptera.* Prof. A. J. Cook dissome points in the morphology of the legs of hymenopterous

cusses

insects.

He

begins with the prothoracic legs of the honey-bee, and

traces the modifications of the "antenna cleaner" throughout a series of
forms.
From the study of this organ alone (so persistent is the type

within each family) the species of Hymenoptera might, with very few
The discussion of
exceptions, be arranged in their respective families.
this apparatus in its details and varied occurrence forms the greater part
of the paper.

—

Salivary G-lands of Cockroach.f Herr Bruno Hofer has made an
intimate investigation of the structure of the salivary glands in Blatta
and of the nature of the associated nervous arrangements.
(a) The general structure and mechanism of the glands is first deSpecial attention is directed to the paired muscle passing
described.
from the under side of the oesophagus to the gland, and probably in part
contracting the reservoir and accommodating the gland to the movements
In jB. germanica there is another muscle from the posterior
of the body.
end of the reservoir, which it probably serves to empty. Any connection
of the salivary duct with the oesophagus is excluded by the interposition
of the very massive hypopharynx. The duct opens between hypophysis
and under lip, to the outer walls of which it is completely fused.
The formation of
(&) The histology of the glands is next discussed.
In the fine protoplasmic threads
the secretion is apparently as follows
of the unencapsuled cells, fine glancing secretion-granules appear ; these
become more numerous, form larger spherules, and replace the protoplasm ; these granules must then in some way (probably by a waterstream) become soluble and diff'use into the capsules and ducts ; the
secretion passes from capsules to ducts, and thence into the reservoir
at the same time the unencapsuled glandular cells re-exhibit fine protoplasmic threads extending from their margin into the lumen of the gland.
The second chapter of the memoir deals with the nervous apparatus.
Herr Hofer first discusses the unpaired and paired visceral nervous system,
and describes the distribution and histology of the nerves. They have a
double function, serving as a centre for the peristalsis of the oesophagus,
and forming the innervation of the salivary glands. Passing to the
more intricate question of the exact connection between nerves and
glands, the author confirms the correctness of Kupffer's observation that
He completes
the nerves do really penetrate iuto the glandular cells.
it in the more detailed observation that several nerve-fibrils fuse with
the striated protoplasm of the encapsuled glandular cells, but do not
exhibit any peculiar terminations.
:

Parthenogenesis in

Bombyx

—

mori.l

—

Prof. A.

TichomirofP urges

that both well-known and recent observations confirm the statement
that true parthenogenesis does occur in Bombyx mori, though it has been
recently doubted by Prof. Verson.§
* Amer. Natural., xsii. (1888) pp. 193-201 (10 figs.).
t Nova Acta Acad. Ca^s. Leop.-Carol., li. (1887) pp. 349-95 (3 pis.).
§ See this Journal, ante, p. 571.
X Zool. Anzcig., xi. (1888) pp. 342-4.
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Respiration of Silk-worm Ova.* Profs. L. Liiciani and A. Piutti
have made a long series of experiments on the respiratory phenomena in
The
Their general results are as follows
the eggs of Bomhi/x mori.
respiratory activity is usually much depressed during hibernation.
Lowerinc» of the surrounding temperature has the same eflfect. Dry air
With these
causes them to lose moisture, while they gain from damp.
Consideralterations in humidity the re?piratory activity also varies.
able desiccation at medium temperature may cause absolute latent life.
The respiratory activity of hibernating ova varies, cseteris paribus, with
Limited space brings about progresthe quantity of available oxygen.
when too prolonged asphyxia
sive dimintition of the CO2 eliminated
During artificial incubation there is a gradual increase in the
results.
quantity of COo developed in unit time ; humidity or dryness favours or
The curve of respiratory activity is an index to the
depresses activity.
The respiratory ratio of CO2 and
internal rate of life or development.
O2 is not constant, but is a fraction progressively increasing even above
" It is probable that during embryonic development there are
unity.
formed, besides the formative materials, chemical molecules less oxygenated, and therefore provided with a sum of potential energy always
:

—

;

on the increase."

—

Mode of Locomotion of Caterpillars. t M- G. Carlet has been
He finds that the
investigating the mode of locomotion of caterpillars.
ordinary statement that two limbs of the same pair never move simultaneously in terrestrial locomotion is incorrect. If observation is started
on a caterpillar which has come to rest with its body well extended, it
fuund that its first movement is to detach the anal appendage and to
approximate it to the one in front by contracting the two intermediate
apodal rings. The four pairs of false limbs are then detached in order
from behind forwards, and are at the same time pushed forwards by the
This series of progressive
extension of the two hinder apodal rings.
movements of the rings reaches, in the form of a wave, the first two
apodal rings of the abdomen, which are held in position by the appendages of the first three rings. These two apodal rings become compressed, and the fourth appendage (or one nearest behind them) is
approximated to the third appendage, or one nearest in front of them.
This third appendage is immediately raised, and, almost simultaneously,
though successively, the second and first pairs of appendages are
is

raised.

We

it is that the " false legs " are so strong
they may be appropriately called mooring
legs (•' pattes-amarres "), for it is they which maintain the caterpillar and
order its progression. Physiologically, they are the true legs, and the

as

can

now understand why

compared with the others

;

true legs (or " pattes ecailleuses ") are the false legs of the caterpillars.
The author proposes to do away with the term of false legs, and to
replace it by that of membranous legs (" pattes membraneuses ").
The loss of hooks fiom the membranous legs of Cossus and some other
xylophagous caterpillars is correlated with their habitation of trunks in

which they hoUow out galleries

but, as compensation, the masticatory
The looping caterpillars loop
exceedingly well developed.
so as to bring their remaining two pairs of membranous legs into

apparatus

;

is

» Arch. Ital. Biol., ix. (1888) pp. 319-58 (1
t Comptes Rendua, cvii. (1888) pp. 131-4.

pi.),

t
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mode of progression is
for by the protective

colouring of the bodies of these caterpillars.

—

Colour-relation between Pupae and Surroundings.* Mr. W. White
describes some experiments made by Mr. G. C. Griffiths upon the colourrelation between the pupas of Pieris rapse and their immediate sur-

roundings.
(a) Poulton's observation that dark surroundings exercise a retarding
influence upon the period before pupation is confirmed.
(h) To all
appearance the freshly formed pupa is not photographically sensitive.
(c) The general results of the colours themselves also entirely confirm
Poulton's observations, notably in the case of dark pupae produced by
black and of green pupae produced by yellow, (d) The special eff'ects
of yellow surroundings in arresting the formation of dark superficial
pigment, and in tending towards the production of green pupae, were
very striking, and confirm Poulton's suggestion that rays from this part
of the spectrum, when predominant in the light incident upon the susceptible larva, determine the production of these results whenever green
pupae are produced by the influence of surroundings. When green pupfe
of Pieris are produced, as in nature, on green leaves, it is probable that
the effect is wholly due to the reflected yellow rays.
Though these
experiments do not exactly ftirnish materials for new conclusions, they
are valuable as independent corroborations of Poulton's results.

—

Dr. H. F. Kessler discusses the development and lifeAphides.
history of Cfhaitophorus aceris Koch, Ch. testudinatus Thornton, Cli. lijropicfus Kessler, which he regards as three distinct species instead of as
one (^Aphis aceris Linne) as they have been hitherto considered.
B.

Myriopoda.

—

Post-embryonic Development of Julus terrestris.i In his second
memoir on the development of the Myriopoda, Mr. F. G. Heathcote
describes the development of different organs.
The mode of development of the somites is essentially the same as that of Peripatus, for the
ccelomic spaces are found to have nothing to do with the body-cavity or
vascular system of Julus ; the body-cavity is a series of spaces contained
between the gut and the body-wall, and is a pseudocoele. With this
general resemblance there are considerable differences in the details.
In the hinder part of the body of Julus, that is behind the third bodysegment, part of the somite is in the limbs, and part in the body ; the
latter passes towards the top of the nerve-cord, and not to the dorsal part
of the body as in Peripatus ; the part of the somite within the limbs,
which in Peripatus forms the nephridium and its vesicle, furnishes in
Julus the muscles of the limbs.
One of the most interesting points about the development of the
somites is the fact that the so-called double segments have two mesoblastic segments each ; this is against the suggestion of Balfour that the
double segments might represent single segments which had developed
a second pair of limbs, and had altered the nervous system and other
organs to suit them.
* Trans. Entomol. Soc. Lond., ii. (1888) pp. 247-67.
t Nova Acta Acad. Caes. Leop.-Carol., 11. (1887) pp. 151-79 (1 pi.).
(1888) pp. 157-79 (4 pis.).
X Phil. Trans., clxxix.
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In the history of the nervous system we may note the appearance of
a pair of cerebral grooves resembling those of Pcripntus ; they become
Temporary cavities appear
obliterated ami disappear entirely later on.
in the ganglia which disappear when the two cords unite to form one
as to the function of these the author has no suggestion to ofl'er, but ho
thinks that the cerebral grooves may be for the aeration of the cerebral
tissue, as they disappear as soon as the tracheal invaginations begin to
be formed.
trachea) arise as pit-like invaginations formed just behind and a
externally to the bases of each pair of appendages the walls arc
thick and composed of cells like those of the epidermis as the pit
becomes deeper it forms a kind of vesicle within the body. As this
the cells
vesicle changes its form it gives off two short thick diverticula
composing these break up, alter their arrangement, and form the tracheal
The stink-glands also arise as invaginations.
tubes.
The heart of the adult Julus, which has never been fully described,
has two i)airs of ostia in each segment ; these are originally spaces left
in the tubes during development ; the lips of the ostia which project
into the tube of the heart are formed by four peculiarly-shaped musclecells, which evidently control the operations of the ostium ; there are
two pairs of arteries to each segment, and they lead directly into tho
The internal coat of the cardiac tube is not
spaces of the fat-body.
ni;cleated, being secreted by the cells of the middle coat early in
development this middle coat has a well-developed muscular structure ;
the fibres arc circular and disposed in bands, a narrow band alternating
with a broad one. The heart is suspended by thin muscle-fibres which
are attached to the hypodermic matrix layer; there are also musclefibres attached to the fat-body which probably correspond to the alfcform
muscles of the heart of insects. The cavity in which the adult heart of
Julus is inclosed is partially cut off from the rest of the body-cavity by
a pericardial membrane, formed from the same network of cells which
gives rise to the heart, and which is continuous with the fat-bodies.
In the formation of the eye a single ocellus appears first, and tho
rest are added on one by one till the full number is reached ; in each
deposition of pigmentcase the process of development is the same.
granules of a dark red-brown colour takes place within a thickened
mass, which has been formed by a multiplication of the cells of the
hypoderniis, and this secretion of pigment is accompanied by a separation
from one another of certain cells within the mass. As a result, we have
The
the formation of a vesicle bounded by a mass of dark pigment.
cells which compose the external wall of this vesicle give rise to the
lens which fuses with the chitin of the exoskeleton, and the same cells

The

little

;

;

;

;

A

continually add layers to the lens till it assumes its full size. This
development of the eye-spots from a vesicle agrees with Patten's belief
that the simple myriopod eye has been developed from a vesicle
invaginated fiom the ectoderm ; but what Patten describes as the
The original hypovitreous layer is clearly the corneal hypodermis.
dermis present before the formation of the eye is represented by the
external chitin of the exoskeleton formed by it and now fused with the
external wall of the vesicle.
"With regard to the phjlogeny of the Myriopoda, it is observed that
the essential featm-es which they have in common with Peripalus, are
such as would be likely to occur in many Tracheata, if the latter are
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The carboniferous Myriopod
derived from a Peripafus-like ancestor.
Euplioheria, as described by Scudder, presents arrangements which are
found during the development of Julus. The Archipolypoda have the
dorsal part of the body ring, which is now single, distinctly divided.
probably best to regard each part of the so-called double-segments
as a segment complete in itself, but joined to its fellow by the fusion of
two dorsal plates. It seems likely that the Chilopods and Diplopods
branched off from a common ancestor at some period not very long
before the appearance of the Archipolypoda, and that both are remotely
descended from some Peripatus-like stock.
It is

S.

Araclinida.

—

Herr W. Winkler has investigated the
of Gamasidae.*
structure of Gamasid^, especially of the genera Gamasus and Uropoda.
In regard to the general segmentation of the body, he regards the
boundary of the " capitulum " as marked by a chitiaous ridge which
extends directly in front of the first pair of legs. As to the mouth
appendages, the chelicerfe are equivalent to the mandibles, for their
nerves come from the sub-oesophageal ganglion, from a portion distinct
from the rest of the mass. The maxillae, lower lip, and tongue are
In
carefully described, and their relations and modifications discussed.
discussing the other appendages, he emphasizes, against Megnin and
Pagenstecher, that the first pair are not labial palps, but true legs. The
terminations are very fully described.
The cuticle with its plates and layers, the interstitial connective
tissue, the musculature like that of Tyroglyphidte, the nervous system,
and the sensory bristles are then briefly described, and the author
discusses the richly-branched tracheal system.
The actively pulsating
heart lies in the anterior half of the abdomen, above the posterior end
of the mid- gut.
It is one-chambered, short and broad, with two valved
openings and a long aorta. It may be regarded as a reduction from the
heart of Araneidae, and betv/een the two the hearts of Chernetidee and
Phalangidfe may be placed.
In the alimentary system Herr Winkler describes the pharynx with
its six pairs of muscles, the narrow CESophagus, the wide mid-gut with
six sacs and hepatic glands, the simple glandular hind-gut, and the
vesicular rectum.
The excretory organs are certainly homologous with
Malj)ighian vessels. They consist of two separate long tubes, which
open along with the hind-gut into a capacious collecting bladder, which
Finally,
is really part of the excretory and not of the alimentary system.
the author describes at length the male and female reproductive organs,
and makes a few notes on development.

Anatomy

6.

Crustacea.

—

Intestine and Digestive Glands of Decapods.f Prof. G. Cattaneo
has investigated the histology of the intestine in Decapoda, and the
function of the associated glands. In the intestine of Palinurus vulgaris
he distinguishes and describes seven layers the chitinous cuticle, the
cylindrical epithelium, the connective layer, the longitudinal muscles,
the radial muscles, the circular muscles, the external connective tissue.
Many types are discussed. The histological part of the research evi-

—

* Arbeit. Zool. Inst. Univ. "Wien, vii. (1888) pp. 317-54 (1 pi.),
t Aicb. Ital. Biol., ix. (1888) pp. 255-G6.
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dcntly suffers from delayed publication, since the not very recent
momoir by Frenzcl on the same subject was not seen by the author
imtil his results, which are corroboratory, were being published.
As to the function of the glands, the author demonstrated the presence
of diastase, pepsinc, and trypsinc, of emulsionizing enzymes, of pigments
analogous to those of the bile. These substances were not free, but
incorporated in adipose drops, which probably lose their contents in
digestion and are reabsorbed.
Effects of Lesions of the Supra-oesophageal Ganglia of the Crab
(Carcinus Moenas).* M. L. Petit has been partly induced to study the
effects of lesion of the supra-oesophagcal ganglia of the Crab by their
If the animal attempts to move
curious habit of lateral locomotion.
after the operation has been performed on the left side, it describes a
series of circles in the direction of the hands of a watch, but its head is
It passes
directed sometimes outside and sometimes inside the circle.
from one to the other of these positions by a half-turn. There is the
same spoke-wheel movement which is observed in Mammals, when the
brain is injured but, whereas in them, the head of the animal is always
opposite to the axis of rotation, it may be opposite to, or turned to it in
If the right supra-oesophageal ganglion be injured, the movethe Crab.
ments of rotation are in the opposite direction to those of the hands of
a watch.
Male Appendages on Females.! Herr D. Bergendal describes the
occurrence of distinctly male copulatory appendages on female crabs.
In many cases there were no appendages on the first somite of the abdomen in other cases they were rudimentary in others spoon-shaped ;
Herr Bergendal regards this abnorin a few like those of the male.
mality as due to inheritance from the male parent, and lays stress on the
fact that only the useless and normally rudimentary first pair of appendages are thus modified, while the second pair which are functional never
A fuller description is in course of publication.
exhibit modification.

—

;

—

;

;

—

Eyes of Cymothoidae.l Mr. F. E. Beddard has investigated the
minute structure of the eye in certain CymothoidaB. His chief conclusions are as follows
The SerolidsB and Cymothoidse possess eyes which differ in certain
important particulars from the compound eyes of all other Crustaceans
The points of dift'erence concern the retinulje.
as at present understood.
Each retinula consists, in the first place, of four (^SeroUs) or seven
(Cymothoidge) elongated cells resembling those of other Isopoda ; each
In Cymothoa
of these cells secretes a cbitinous body, the rhabdomere.
(Bullar) the individual rhabdomeres retain their distinctness. In other
Cymothoidfe and in the Serolidre the rhabdomeres become fused to form
an axially placed rhabdom, which has often a complicated form, and in
which a large quantity of pigment is deposited. The Serolidse (not the
deep-sea species) and many Cymothoidee possess a pair of large hyaline
In the axis of
nucleated cells, surrounded by the other retinula cells.
these, and inclosed by them (in the Serolidse), is a delicate fibre, passing
back as far as the ommatial membrane, and expanding anteriorly into a
conical body, which appears to penetrate into the axis of the rhabdom.
:

* Comptes Rendus, cvii. (1888) pp. 278-9.
t Ofvers. K. Vetensk. Akad. Forhandlingar, 1888, pp. 343-6.
X Trans. R. Soc. Edin,, xxxiii. (1888) pp. 443-52 (1 pi.).
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In young specimens of Serolis schythei the future hyaline cells are
small and granular, and inclose the extremity of this axial cone and
fibres, which may be partly a product of their activity, though chiefly
formed by the other retinula cells. Each retinula, therefore, consists of
two central clear cells (corresponding in number to the cells of each
vitrella), surrounded by four or seven pigmented cells.
The pigmented retinula cells are connected with transversely striate
fibres, which pass into the ganglion, and are generally regarded as
nerve-fibres.
The hyaline cells do not end in a nervous filament,
unless the axial cuticular rod, which is hollow, incloses a nerve-fibre.

The specialization of the retinula into clear and pigmented cells recalls
the eye of certain Annelids and Molluscs.
The eye is diplostichous,'
the upper row of cells forming the vitrella, and the lower row the
retinula.
To this extent, therefore, Mr. Beddard's results harmonize
rather with those of Grenacher than with those of Patten.
'

—

Species of Ceponinse.* MM. A. Giard and J. Bonnier have,
since tbe publication of their monograph on Cepon elegans, received a
number of new forms allied to that parasite. On Nautilograpsus there
is a species which it is proposed to call Gi-apsicepon Edwardsi ; it is
apparently rather common. Although it does not produce any apparent
deformation of the carapace, its presence can be easily enough detected
on account of the transparency of its host's integument. The male is
much less degraded than that of other Ceponinse, and therein it approaches
Leidya. The species found on Trapezia dentifrons is called G. amicorum,
but unfortunately, only one example is as yet known on the whole,
however, its characters, so far as it has been possible to make them out,
are rather those of members of the group which are parasitic on Grapsidse
than of the parasites of Gelasimidse ; and, as is known, it is with the
former that Milne-Edwards, in opposition to Nauck, is inclined to place
the genus Trapezia.
The name of Portunicepon Hendersoni is given to a parasite of
TJialamita callianassa, which appears to be pretty common at Madras.
This parasite produces a very slight deformation of the carapace ; the
male is very degraded, pigment being rare, and the lateral lobes of the
pygidium almost fused with the median part.
Grapsicepon Edimrdsi is the first example of a Bopyrid being found
parasitic on other Crustacea than those of small bays with quiet waters,
for it was brought from the Sargasso Sea.
Prof. A. Milne-Edwards has
lately found a magnificent Bopyrid, which it is proposed to call
Pleurocrypta formosa, on PtycJiogaster formosus, a splendid Galatheid,
which was dredged by the ' Talisman at a depth of 946 metres.

New

;

'

—

MM. J. de Guerne
Geographical Distribution of Diaptomus.f
J. Richard bring forward evidence in favour of the cosmopolitan
range of this fresh-water Copepod further investigations will probably
show that many of the species already described have a wider range
and

;

than

is

yet assigned to them.

—

Herr C. G. Schwarz
So-called Mucous Gland of Male Cypridse.if:
has investigated the structure of the so-called mucous gland of the male
Cypridse.
It is, as he observes, a remarkable thing that we should be
* Comptes Eendus, cvii. (1888) pp. 44-7.
f Ibid., pp. 47-50.
X Ber. Naturf, Gesell. Freiburg i. B., ill. (1888) pp. 133-58 (2 pis.).
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in doubt as to the function of an apiicndago of the male generative
apparatus which is nearly one-fourth of the size of the whole body of
the animal.
In Cypris monacJia the organ is thus constituted it is made up of
a chitinous framework, a contained glandular tube, and an investing
The framework consists of a chitinous tube f<jrmcd of
musculature.
about sixty rings connected by a membrane, and of the S2)iucs placed
Every ring carries several s])ines, which, at the j)roximal and
thereon.
distal ends, are arranged in circlets, and are specially attached at their
while all the rest stand at right angles
tips by a strong chitinous ring
to the long axis these are inclined outwards, and so form funnel-like
These spines
structures, in the walls of which the spines run like ribs.
consist of one piece, while all the rest not only divide into two arms,
but each of these breaks up again into two secondary arms, which are so
arranged that the last arm of one and the first of the following spine
always belong to the same ring.
The chitinous tube passes at its hinder end into a knob-shaped
enlargement, which very rapidly narrows to a fine eficreut duct which is
proi)ortionately short, and opens into the penis at its anterior end it
passes into a shallow cup which is bored by a narrow orifice hardly
around the inner concave side of this small
\vidcr than a spermatozoon
chitinous cup corpuscles are arranged. Thence a tube is invaginated
this appears to consist of a single layer of cells,
into the chitinous tube
but the examination of young forms teaches that the layer is double.
This invaginated tube only extends to about the middle of the chitinous
tube; the rest of the latter contains a secretion which is coloured a
light-blue by hfematosylin, and which passes into the eftcrent duct, and,
when the latter is injured, escapes as a small, mucous, and highly reThe secretion is probably formed by the cells of the
fractive droplet.
invaginated tube, for which the author proposes the term of glandular
tube in place of Nordquist's name of internal epithelium this secretion
is of great importance for the spermatozoa, which, in Cypris jmndata,
were observed to be rolled up in it.
After some observations on the difierences which obtain in different
The
species, the author proceeds to inquire how the apparatus works.
activities of the muscles and of the spine-arms appear to be antagonistic,
for the rings of the chitinous tube are approximated by the contraction
of the muscles, while, when these relax, the elasticity of the spines must
tend to separate the rings from one another. In this way the chitinous
tube is alternately, and rapidly, shortened and elongated. We have,
therefore, to do with a pumping apparatus, the suction-power and driving
power of which are produced by the alternate action of the spine-arms
and muscles. The shallow cup at the anterior end of the tube seems to
act as a valve.
As soon as the spermatozoon has completely entered the
apparatus it must be driven out into the ductus ejaculatorius by renewed
shortenings of the tube.
It may be concluded that the " slime gland " is morphologically an
invagination of the vas deferens into itself; its function is to isolate the
spermatozoa which lie collected ia quantities in front of it, and to pump
them onward. It may also, as Weismanu has suggested, have some
cjaculatory power.
:

;

;

;

;

;
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Vermes.
a.

Annelida.

—

Criodrilus lacuum.* Dr. A. Collin has made a detailed investigation
of this Oligocheete. Exceptionally large specimens from the Spree were
The clitellum,
as much as 30 centimetres long, and had 450 segments.
which has been overlooked by all writers except Dr. Benham, is not
distinctly marked off, but is merely a slight swelling its colour, likewise, differs but little from that of the rest of the body, and it is only by
its histological structure that it can be recognized.
This worm has, in Berlin, as yet only been found in the Tegeler-See
and in the Spree, where it lives on mud rich in organic substances. The
author was able to keep specimens alive for some months in a glass
basin, but they never became sexually mature
as they live, naturally,
at a depth of from 8 to 10 feet, the difference in the pressure may be the
cause of this. In Berlin the worm is sexually mature in June and July.
The cocoons are chitinous, and about 5 centimetres long they exhibit a
slight indication of a transverse marking, which is probably the expression
of the several segments of which the cocoon is formed.
The cuticle is like that of Lumhrieus, but much thinner ; there is no
longitudinal or circular arrangement of the fibres, but an oblique one
only ; the mechanical disadvantage of circular fibres to the contraction
of the longitudinal muscles is obvious. The whole of the hypodermis,
especially in the hinder region, is traversed by closely set, fine,
capillary vessels which aid in respiration.
Between the cylindrical
there are here and there filamentar cells, with a swelling in the middle,
which corresponds to the position of the nucleus. Unicellular glands
are not nearly so numerous as in Lumhrieus.
The hypodermis of the
cephalic lobes differs somewhat from that of the rest of the body it
consists of extremely delicate cylindrical cells, which are twice as long
as those of the hypodermis of other parts of the body.
A number of the cells of the hypodermis of the cephalic lobes and
of the first segment are specially differentiated, and form groups of
goblet-shaped cells, which appear to have a gustatory function.
The
circular muscles consist of flattened fibres which, in transverse section,
do not exhibit any lumen ; with high magnifying powers, however, a
darkish line may be seen in the middle, and this indicates the lumen of
the compressed tubular fibre.
There are scattered nuclei, which belong
to the intermuscular connective substance between the muscles.
The
arrangement of the longitudinal muscles of Criodrilus differs somewhat
from that of the Lumbricidte. Eosa has distinguished a ventral, four
lateral, and two dorsal muscular bands.
Dr. Collin, however, does not
find any break in the median dorsal line, but only a thinning of the
layer.
Into the septa which separate the bundles of muscular fibres
there are inserted transverse muscles, which extend to the enteric tract,
and the chief longitudinal vessels. The bundles of the Lumbricid^
consist of two regularly arranged rows of muscular lamellae, which are
grouped around the central lamella, but in Criodrilus they consist of a
number of muscular lamellae which are irregularly scattered in the space
between two neighbouring central lamellaB.
The separate muscular
;

;

;

;

fibres

can be easily isolated by potash.
* Zeitschr.

f.

Wiss. ZooL, xlvi. (1888; pp. 471-96 (1

pi.).
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The lining of the peritoneum is a thin layer of largo very flat cells,
of which, in section, one can generally distinguish only the nuclei, which
The coelom is only
are placed at some distance from one another.
incompletely separated into segments by dissepiments, as the cavities,
especially around the ventral medulla, are in communication with ono
another. The dorsal mesentery of Criodrilus appears to be aborted. The
surface of the intestine and of the dorsal vessel is invested by a layer of
much modified peritoneum the chloragogue-glands. These are pyriform
or saccular cells, with brown, coarsely granular contents, which, as a
The muscles of the dissepiments and of the
rule, hide the nucleus.
coelom extend in very various directions.
On the whole, the author confirms the description given by Vejdovsky
of the structure and arrangement of the nervous system, but he was not
able to detect the well-developed layer of cells which that author
describes as lying on the ventral half of the ventral medulla he finds,
the whole of
indeed, that the ganglionic cells are arranged in four rows
the median part of the cord is occupied by fibrous substance in which
The walls of
tracts, which follow various directions, can be made out.
In the hinder
the large neural canals appear to have double contours.
part of the body there are two, but in the median part three canals, so
that Vejdovsky's figure represents a section of the hinder part of the
The median canal is at first of the same size as the two lateral,
body.
but in the median and anterior part of the body it has a considerably
In some of his sections the author was astonished to
greater diameter.
find a fourth canal underlying the median third, with which at one point
it was observed to become connected.
Around the tip of the tail there are groups of hairs, which are much
As it was often observed
longer than the setfe of the gustatory knobs.
that worms which had extended the caudal portion for the purpose of
breathing were very sensitive to sudden movements of the water, it may
be supposed that these hairs are special tactile organs for the perception
of movements of the water.
Like the Lumbricidae, but unlike the Limicolas, Criodrilus has a
In
longitudinal subneural, as well as a dorsal and ventral vessel.
segments seven to eleven the lateral vessels take on the function of a
In the dorsal vessel there are valves, which are arranged in a
heart.
segmental manner; the author does not agree with Kuppfer in regarding them as blood-forming organs, but as true valves which, on the
contraction of the vessels, shut otf two adjoining chambers from one
In addition to the superanother, and prevent the return of the blood.
ficial capillaries at the hinder end of the body, it was observed that
there is a large collection of capillaries in the hypodermis of the cei^halic
region, by means of which a good supply of oxygen is obtained for the
'

—

;

;

brain.

Segmental organs are present in the generative segments, and this
The
points to close relations between Criodrilus and the Lumbricidfe.
pharyngeal mass, which can be protruded, is provided with three strong
The author
groups of retractor muscles, but with only one protractor.
agrees with Eosa and Benham in asserting the presence of a typhlosole,
In most points he agrees
•which was stated by Vejdovsky to be absent.
with the descriptions of the generative organs which have been recently
given by Eosa, Oerley, and Benham.
In a few cases, but then in large number, the ccelom, and especially

735

ZOOLOGY AND BOTANTj MICROSCOPY, ETC.

the genital segments, was found to contain encysted Gregarines in the
pseudo-navicella-stage, which resembled the Monocystis of Lumhricus.
Dr. Collin agrees with Eosa in believing that Criodrilus has close
systematic affinities to the Lumbricidse.
Eosa's views are supported by
Benham's discovery of the clitellum.

Formation of Embryonic Layers and Coelom of a Limicolous
M. L. Eoule has investigated the earlier stages in the

Oligochsete.*

—

development of Enchytrseoides Marioni (sp, n.).
The nutrient yolk,
though abundant, is distributed uniformly through the egg, and the first
two blastomeres are, consequently, almost equal. Afterwards segmentation is very irregular, but the germinal does not separate from the
nutrient yolk and develope much more rapidly. In the morula-stage
the outer cells form the ectoblast, and the inner the meso-endoblast of
;

the latter the central cells will give rise to the endoblast.

no

There

is

definite blastoccel.

At the end of the morula-stage a cavity, which is at first irregular,
appears in its centre this is the first indication of the digestive cavity ;
the cells which surround it become cylindrical. As the digestive cavity
increases in size spaces appear in the mass of mesoblastic elements
these spaces fuse with one another, and there is thus formed a cavity
which divides the mesoblast into two layers, and which will become the
coelom.
At no period was it observed to communicate with the enteric
cavity.
As the embryo grows the coelom increases in size the innermost cells of the parietal layer of mesoblast proliferate, and some become
free in the cavity, where they produce the formed elements of coelom ;
others remain in their places and advance towards the visceral mesoblast,
with which they fuse
in this way the septa which separate the
segments are produced. Others of the cells of the parietal layer of the
mesoblast elongate, secrete a contractile substance, which accumulates
round the protoplasm which surrounds the nucleus, or become smooth
muscular fibres. This mesenchymatous origin of the muscular fibres is
comparable to what happens among the Mollusca it and the absence of
initial mesoblast-cells are facts which appear to be explicable by the
abundance of nutrient yolk, and they must be set against the existence
of initial mesoblast-cells in most chsetopod Annelids, and the epithelial
origin of the muscular tissue of the adult in the Arehi-annelids.
It is clear from these considerations that the more or less large
quantity of yolk has an influence on the mode of development of the
germinal layers and of the tissues, and that consequently we cannot base
the embryo-genetic relations of animals solely on their histogenetic
;

;

;

;

;

characters.

Nephridia of Lanice conchilega.t

—

Mr. J. T. Cunningham gives an
the excretory system of Lanice concMlega
It consists of eleven nephridia, three rudimentary, in
Malmgren.
somites 3-5 ; four perfect, in somites 6-9 ; and four imperfect, in
somites 10-13. The eight posterior nephridia communicate with each
other by means of a longitudinal tube formed by the fusion of their
" This," Mr. Cunningham concludes, " is the first case in
distal parts.
which such a longitudinal coalescence of nephridia has been discovered,
and its morphological similarity to vertebrates is obvious."

interesting

account

*

of

Comptes Eendus,

t Proc.

cvi. (1888) pp. 1811-13.
E. So3. Edin., xiv. (1887) p. 238.
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— Dr.

W.

Michaclscn continues bis resoarclics
new genus Stercnlus. The
there is no hcad-porc tlie dorsal vessel springs
bristles arc S-shapcd
from the girdle segment and is associated with a heart-body the blood
there are no salivary glands, the gut is adajjted for fluid
is colourless
the vasa dcfercutia are long.
or semi-fluid nutriment, and is blind
Enchytraeidae.*

Ho

on Enchytn\!iJa3.

first

describes the

;

;

;

;

;

described in detail, also Pachijdrilus sjjhagnetorum
Vcjdowsky, var. uov. glandulosus, Jilcscnchyirseus setosm u. sp.
S. niveus

n.

sp.

is

^.

Nematlielniintlies.

—

Dr. N. Kultschitzky reports in more
Fertilization of Ascaris.f
detail the results of his investigation of the processes of fertilization iu
The importance of the subject justifies a fuller
Ascarls megalocephala.
possible from the preliminary communication.!
emphasizes the deceptivencss of using ditfereut optical ajipliancea
in the observation of these fine details, and rightly insists on the necessity
of investigators noting in their researches what objectives, ai)erturcs,
The best fixing medium is an cqnal mixture of
&c., they have used.
alcohol and acetic acid. Acetic ether was also utilized. For studying
polar globules and pronuclei fresh material from living animals is
For segmentation the dead worm, not later than 3-4 hours
essential.
after death, must be kept for some hours, or for a stage beyond four for
2-3 days, in damp warmth of 35-38^ C. There are several advantages
iu inclosing in balsam instead of the usual glycerin.
The polar globule formation is accomplished after the manner of
ordinary karyokinesis. By giving off minute amoeboid processes, tho
jirotojjlasm of the sperm is gradually reduced during the formation of
the polar globules. Nor is the entire chromatin of the sperm nucleus
When the second
utilized iu the formation of the male pronucleus.
polar globule is extruded, the sperm nucleus has always a distinctly
As it is at this stage only rarely quite surrounded
reticular structure.
by its protoplasm, it is j)artially iu direct contact with the protoplasm
of the ovmn.
In the formation of pronuclei, there is no mixture of male and female
chromatin. Both pronuclei arise quite independently of one another.
Each consists of a tolerably firm shining achromatic sheath, of a
chromatin substance lying apparently in the perij)heral jiortions of tho
pronucleus, and forming there a thick network with a number of nodes,
of an achromatic substance, and of nucleoli which are usually peripheral.
The two pronuclei are quite homologous, they originate in a manner sui
generis.
The number of pronuclei was sufficiently noted in tho previous

summary than was

He

summary.
Each pronucleus begins its karyokinetic changes independently. Tho
coil stage, the mother aster, the metakinesis, the dyaster stage, tho
The
daughter coils, and the resting stage are described in detail.
They belong to
attractive spheres of van Beneden were often observed.
the protoplasm of the egg and represent the first sign of the division of
the cell.
Kultschitzky calls them " Eichtungssonnen," and is convinced
that they belong entirely to the protoplasm.
• Arch. f. Jilikr. Anat., xxxi. (1S88) pp. 483-98 (1 pi.).
t Ibid., pp. 567-93 (2 pis.).
J Sec this Journal, ante, p. 583.
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discusses the various theories of the ultimate nature of
essential fact is the process by which the spermnucleus becomes modified into an inseparable portion a nucleus— of the
ovum.
The act is finished with the establishment of the male pronucleus, the rest is developmental.
The punctum saliens is the modification of the nucleus of the sperm-cell into a nucleus of the ovum, and not
in a replacement of extruded portions of the germinal vesicle by the male
pronucleus.
No fusion of pronuclei was observed.

Finally,

fertilization.

lie

The

—

—

Structure and Position of Gordiacese.* Dr. L. Camerano discusses
the structure of adult free-living species of Gordius, gives an anatomical
diagnosis of the genus, and debates the question of their systematic
Yillot regards them as an order of Nemathelminthes,
position.
Vejdowsky places them as an independent order of " Nematomorpha,''
and considers them as degenerate Annulata. The author maintains their
close affinity with Nematoda, connecting them with Acanthocephala,
Kinorhyncha, and further back with the Protoannelids.

—

Structure and Development of Heterodera Schachtii-t Dr. A.
Strubell has investigated the structure and development of this nematode
He has no doubt that during its life-history
parasite of the tm-nip.
this creature not only passes through a metamorphosis, but through one
which is more complicated than that of other round-worms, and which is
The first larva, which has externally
of a very extraordinary character.
the appearance of a nematode, is capable of movement, and lives freely
in earth, is succeeded by a second form in which the sexual characters
are also not marked, but which is sessile and parasitic, and of a plump
The female generative forms never become develojped
appearance.
beyond this stage ; they remain all through their lives in a larval conIn the male, on the other hand, the second larval stage appears
dition.
to be followed by a period of quiescence, after which the mobile sexual
form appears, with a partial fresh formation of organs, and a further
development of the rudiments of the generative apparatus.
Notwithstanding the observations of Leuckart, which have demonstrated the unexpected variability of the nematode type, and have proved
the existence of heterogeny, no form has yet been described whose
history can be compared to that of Heterodera.
The closest resemblance
is perhaps established by EchinorJiynchus, for in them, as in Heterodera,
there is a pupal stage, during which the old larval skin incloses the
new worm like a cyst. But Echinorhynclms has no second larval form,
the embryo, after a brief period of wandering, passing into the quiescent
The only parallel to the otherwise isolated history of Heterodera
stage.
is to be found in some Insects, and particularly among the Coccidte,
which also lead a phytophagous life.
In them there are two larval
stages with similar biological characteristics ; the first larval form is
freely mobile and of an elongated form, while the second is incapable of
movement and is plumper. In the Coccidse the females likewise retain
their larval characters, remaining sessile at one spot, and formino- a
brood-capsule which protects the young. The male has a somewhat
similar history to the male of Heterodera, for, after a pupal stage, in
which no nourishment is taken, an agile creature is produced, provided
with all the attributes necessary to copulation.
* Arch. Ital. Biol.,
t

i^.

(1888) pp. 243-8.

Leuckart and Chun's Bibliotheca Zoologica,

ii.

(1888) 52 pp., 2 pJs.
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The author is careful to point out that, in this comparison, he is
epeakinf' only of resemblances, and does not suppose that there are close
The pai-allelism
relations between the Nematode and the Insect.
Both forms
in life-history is due to similarity in external conditions.
lead a parasitic
ments.

life,

and both have adapted themselves

to its require-

The author deals in detail with the structure of the male, of the
All
female, with the embryonic and the post-embryonic development.
the
the forms, except the pregnant females, are of microscopic size
free-living larvae were found in suflScient numbers in the earth, sticking
The best media for investigations were found to be a
to the root-fibres.
1/2 per cent, salt solution, or egg-albumen to stop their movements the
animals were slightly warmed over a spirit-lamp, and were thus extended
;

;

though not

killed.

—

M. J. Chatin has investigated the structure of the integument of Heterodera Schachtii, and the
In a young adult
modifications which it undergoes in fertilized females.
female the integument is formed of a cuticle with a hypodermis, which
The superficial layer of the cuticle
invests the musculature of the body.
The former is transparent,
is striated, and the deeper layer is fibrillar.
refractive, and capable of resisting most chemical agents, and above all
alkalies its elegant circular striae are due to the presence of ringlike
The hypodermis is
elevations, which are separated by fine grooves.
formed of a granular layer in which there are well-marked but not very
Integument of Heterodera Schachtii.*

;

Immediately below it there are thick layers of muscular
change which is observed as a result of fertilization is
a diminution in the number of the nuclei of the hypodermis, which at the
same time becomes clearer. As the female increases rapidly in size, the
muscular layers become more and more delicate, and undergo a sort of
delamination. Later on their retrograde change is marked by others
which obtain in the hypodermis. In that layer the number of nuclei
increases remarkably, and with the proliferation which obtains there is
also to be noted the appearance of viscous and refractive droplets, which
This exudation does not escape by
collect at the surface of the cuticle.
cutaneous pores, of which there seem to be none, but by local ruptures
of the cuticle, which yields to the enormous growth of the body distended

numerous
tissue.

by

nuclei.

The

first

ova.

The muscular layers disappear, sometimes a vestige being left in the
form of a delicate band attached to the hypodermis, which becomes very
If the ova are set at liberty
delicate, and tends to fuse with the cuticle.
directly, the cuticle breaks at several points and follows the other tissues
of the integument in their fate of disintegration.
The facts just detailed show that those histologists have erred who
have refused to distinguish sharply the integument from the musculature.
Some of the changes that are undergone recall the phenomena of histoThe brown cyst which is sometimes formed
lysis in other Invertebrates.
for the eggs, being constituted by the exsudation from the hypodermis,
is neither a new pathological form nor an induration of the integument
As a measure of prophylaxis it would be well to look for
of the worm.
mothers with, disorganized integuments.
* Comptes Eendus,

cvii.

(1888) pp. 139-41.
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Echinorhynchus parasitic in Man, and whose intermediary host
a Blaps.* Prof. B. Grassi and Sig. S. Calandruccio find in Catania

—

that not only is the Echinorhynchus gigas widely disseminated (being
found in 40 per cent, of the pigs slaughtered), but also another Echinorhynchus in the small intestine of the dog, and a third in the intestine of
Mus decumanus and of Myoxus quercinus. Of this last, which is identical
with Echinorhynchus moniliformis Bremser, and has also been found in
Arvicola arvalis and Cricetus vulgaris, the most important characteristics
are given. Greatest length of the female, 7-8 cm. ; of the male, 4-4 cm.
J
Diameter 1-lf mm. The anterior extremity is somewhat tapered, and
the body is marked by a series of constrictions, so that it seems divided
into segments, except near the tail, which in the female is smooth for the
last two centimetres, and for the last one in the male. Length of proboscis
is 425-450 fi, and its breadth, 176-190 fi.
The booklets are arranged
in the proboscis in a quincuncial manner (not always evident), and form
fifteen transverse and fourteen longitudinal rows.
Each booklet is much
curved.
The lemnisci are more than 1 cm. long, and 169 /x thick. In
the vascular apparatus are many annular vessels, which encircle the
body. The bell-like bursa of the male is visible to the naked eye. The
elliptical, 85 [x long and 45 /a broad.
They have three investa thin outer yellowish shell ; a middle thick, colourless, and homogeneous one, which is without the hollowings characteristic of Echinorhynchus gigas; the innermost is likewise colourless, pretty thick, and
extensile.
In its posterior two-thirds the embryo shows a transverse
striation, and is beset with points, which towards the anterior end increase

eggs are

ments

:

in size and become booklets, of which at least four are distinguished by
their greater size (17 fx).
The Echinorhynchus just described inhabits the small intestine, and
The common beetle Blaps mucronata
principally its upper two-thirds.
The authors have thrice found more than
Lat., is the intermediate host.
a hundred young of Echinorhynchus moniliformis in a single Blaps. The
young Echinorhynchi, easily visible to the naked eye, were encysted, had
the same characteristics as in the adults, and were oval in shape, their
long axis being about 1100 fjc with the investment, and without it 600 /x.
Some of these young Echinorhynchi were given to a young rat, and others
were swallowed by one of the authors. Dr. Calandruccio. This was done
on December 26th, 1887, and on January 10th, 1888, numerous Echinorhynchi, 1 cm. long, were found in the intestine of the rat. On January 15 th
Sig. Calandruccio was seized with severe pains in the abdomen, accompanied by occasional diarrhoea, buzzing in the ears, malaise, and drowsiness.
On February 1st a few Echinorhynchi were found in the faeces, and
by February 13th the symptoms became so severe that he was forced to
take Extr. Fil. liq. This was followed by the expulsion of 53 Echinorhynchi, chiefly female, and in a few days he became quite well, and no
more ova were found in the fseces. From this it will be seen that a
parasite of Mus decumanus, Echinorhynchus moniliformis,
developing in man.

is

capable of

—

Ankylostomnm duodenale.f Herr O. Seifert continues his study
of Anhylostomum duodenale, the occurrence of which as a human parasite
makes it an important subject of research practically. After giving an
* Centralbl.

f. Bakteriol. u. Parasitenk., iii. (1888) pp. 521-5
(7 figs.).
t Verb. Phys. Med. Gesell, Wiirzburg, sxi. (1888) pp. 283-94 (1 pi.).
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its general occurrenco, tlio author notes its special prevalence
tile-works near Cologne, and points out how its local distribution
shows that the eucapsulcd larvfe passed from the clay, hy -way of iiuSeveral obvious
washcd hands and the like, to their human hosts.
hj'gienic i)recautions are suggested, the symptoms of the disease are
described at length, and the mode of treatment noted.
The observations of Leichtenstern as to eggs and larvfc arc corroboThe mature animals are more abundant in jcyunnm and upper
rated.
regions of the ileum than in the duodenum. They attach themselves to
The number present varies
the mucous membrane, and suck blood.
The ditlereuces between the sexes and some of tho
from 15-3000.
prominent features aro then described. The average length of life is

account of

in

tlie

five years.

—

Gape Worm of Fowls.* Lord Walsinghara calls attention to Dr.
n. D. Walker's recent paper f on the Gape Worm of Fowls (^Syngmniis
1'hc American naturalist claims to have discovered that tho
trneheaJis^.
common earthworm (Lumhricus terrestris) is the intermediate host of this
parasite, and suggests the use of common salt on infected poultry runs
with the object of destroying the hosts. This theory is strongly supported by the experience of game preservers those who have fed birds
with food carefully moistened with pure spring water only have had
good results, though they have not always escaped from attacks of the
Dry summers are always much more favourable for rearing
disease.
pheasants and partridges than those in which there is much rain as
everybody knows, earthworms do not come to the surfixce so long as the
ground is dry and hard, but when it becomes sufficiently moistened they
reach the surface, and all sjiecies of birds of which they form a natural
or favourite food arc eager to seek and devour them. Notwithstanding
the incredulity with which Dr. Walker's results have been received in
America, Lord Walsingham thinks that men with field experience will
be inclined to endorse them.
;

;

5.

—M.

Incertae Sedis.

de Guerne takes the opportunity of having
of Asplanchna from Lagoa Grande,
The other new
to w'rite a monographic note on this family of Rotifers.
A keyspecies described are A. HerricM, A. Krameri, and A. Girodi.
Asplanchnidae.J

to describe a

new

species

J.

(^A. Imliofi)

table of the known species is given, the characters of the masticatory
ajiparatus being taken as one of the most imi)ortaut aids in distinction.
new genus {^Asplanchnopus) is proposed for BracJiionus muliiccps of

A

The author is of opinion that the genus Ascomorpha should
Schrank.
not be placed with the Asplanchnidfc it has only been so assigned
because of the absence of an anal aperture, but this is a character due to
;

adaptation to a peculiar mode of life, and if generally adopted, would
In Ascolead to a very incorrect idea of the relationship of Eotifcrs.
morpha the mastax is feeble, and the form and appendages of the stomach
are very peculiar ; for the present it had better be left among the forms
incerise sedis.
The synonymy of the three known species is given.
Nature, xxxviii. (1888) pp. 324-5.
t Bull. Buffalo Soc. Nat. Sci., v. (1886-7) No. 2.
X Ann. and Mag. Nat. Hist., ii. (1888) pp. 28-40.
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EcMnodermata.

—

Nervous System of EcMnodermata.* Dr. C. F. Jickeli deals, m.
Lis second preliminary comnirmication, with the nervous system of
He is able to confirm the chief results of preceding inquirers.
Asterids.
The ambulacral nervous system, in the region of the mouth, exhibits a
distinction of the parts of the masses of nerve-fibres ; the ventral longitudinal fibrous masses of the radial ambulacral nerves pass into the
circular fibres of the oral ring.
If a transverse section be made through
an ambulacrum of Asterias rubcns close to the mouth, fibres are found in
the dorsal part which run parallel to the direction of the section, while
ventrally there is a rounded body made up of fibrils which have been cut
across.
In Stichaster rosem, a separation of a ventral from a dorsal
mass may be made out throughout the whole length of the ambulacral
nerve.
The subepithelial plexas is much more highly differentiated than has
been hitherto supposed. Lange's nerve is seen in cross sections to be a
paired thickening of the ventral wall of the perihasmal canal.
Careful
histological investigation shows that it is made up of a delicate flattened
epithelium which invests the whole of the perihsemal cavity, of large
ganglionic cells lying directly beneath this, and having their processes
woven into a fibrous layer, in which separate ganglionic cells are
imbedded, and of a lamella of connective tissue which forms a partition between the ambulacral nerves and those of Lange.
The latter
accompany the ambulacral nerves along the groove, and take part in the
formation of the oral ring. Between two successive ambulacral plates
the nerve extends, with a continuation of the perihaemal canal, as far as
the adambulacral plate, where it forms a swelling ; from this a cord may
be traced into the fibrous mass of the muscle between the ambulacral
and adambulacral plate ; in some cases, e. g. Luidia Sajsi, it may be
traced on to the neighbouring parts of the body-wall.
Dr. Jickeli announces the discovery of a fourth system of nerves,
which forms a layer of fine fibrils intermixed with stellate cells at the
base of the epithelium of the digestive tract.
This was best seen near
the anus of Astropeden andromeda.
Ccelenterata.

—

Prof. E. Haeckel proposes a new theory
organization of the Siphonophora.
This he calls th&
medusome theory.
(1) The primary larva which first arises from the gastrula of the
Siphonophora is always a simple medusa-person. It may be more or
less modified cenogenetically, but it has always great palingenetic

System of Siphonophora."|"

to explain the

significance.

(2) This primary larva apjiears in two essentially different forms
which may be called the Disconula and the Siphonula ; according to the
presence of one or the other we have the two subclasses of Disconanthfe
and Siphonanthse.
(3) The Disconanthae, which contain the single order of Chondrophoridte or Porpitari^e, are developed from the regular and octoradial
* Zool. Anzeig., xi. (1888) pp. 339-42.
t Jeuaische Zeitschr. f. Naturwiss., xxii. (1888) pp. 1-46.

1888.
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; it lias a marginal circlet of tentacles throughout
ami ]iroclacc8 the persons of the colony by budding from the
Bubumbnlla.
(4) The Siphonanth.TD, which include the Calycoplioridic, Physophorida?, Pueumatopliorida), and Anroi)h()rid!e, have as a primary laiva a
bilateral medusa, which is distinguished by a ventral umbrella- cleft, and

mcilusii-livivft Disconiihi
life,

Tlic jjcrsons of the
the possession of a single tentacle (Siphonula).
colony are produced by unilateral budding from the gastric wall of the

manubrium.
(5) The primary larva of the Disconanthaj is to be regarded as the
ontogenetic re2)et tion of a common and archaic octoradial stem-form
(^Archimcda), and its phylogenetic origin is probably t> ba sought for
among the Trachomedusfc (^Trachi/nemidse, Pecfi/llidse).
(6) The piimary larva of the Siphonautlue is to be regarded as
the ontogenetic repetition of a common archaic bilateral stem-form
(^Protomeda), whose origin is j^robably to be sought for among the
Anthomedusffi (Codonidse, Euphyridse).
(7 All the parts which arise by budding from the primary larva of
the Siphonophora are either medusiform persons or special organs
)

thereof.

(8) All the organs which primitively belong to a medusa-person may
be comprehended under the medusoma, and that whether they arise from
a common basis on the trunk, or se2)arately in various places, in consequence of cenogenetic migration or dislocation. The multii^lication
of separate equivalent parts (such as nectojihores or bracts) are not to
be regarded as multiplication of persons or medusome, but merely of
organs.

(9) Although the medusome arises under two distinct forms these
in the palingcnetic
cannot be sharply sejiarated from one another
medusomes the chief organs remain more or less in their primitive connecticm (as, for example, in the gonophore of Eudoxia) in the cenogenetic
medusomes the primary organs are more or less dislocated, as in the
sterile medusa of Eudoxia.
(10) The lateral budding of the secondary medusomes (appendages)
on the trunk may be solitary or in grouj^s the name of cormidia is given
to the groups which are composed of several medusomes.
(11) The cormidia are primitively simple segmental repetitions
;

;

;

of a

medusome-group

in

metameric succession, which are separated by
in the Eudoxiae of the Calyco-

free internodes (cormidia ordinata) as

phorida, &c.

(12) By the breaking up of such primitive cormidia there arose those
centralized cormi in which tbe persons bud at various points of the trunk
in this way the several organs become separated from one another
(cormidia dissoluta), eg. Agnlmopsis, Poli/phycs.
(13) The retrograde development of the several medusomes and their
dislocated organs is of very great significance in the development of the
Siphonoi)horous colonics, and is greater proportionately to the centralization of the cormus.
The several points here noted are then treated separately and in
more detail. Notes then follow on monogastric and j^olygastric cormidia, on the stem or trunk, the nectosoma (or swimming body), and
the sii^hosoma (or nutrient body), the nectophores or swimming bells,
the pueumatophore or swim-bladder, and the aurophore or air bell
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The palpones or tactile organs,
there may be one or more siphons.
the cystones or anal bladders, the seizing organs and touch-iilaments,
the bracts or covering pieces, the gonostyle or generative stalk, and
the gonophores or generative persons are all separately dealt with.
The Disconaathse have one order, the Disconectae, in which tlie family
Among the Siphonanthge we have the Calyconectse
DiscalidfB is new.
as the equivalent of the Calycophoridas, the Physonecta^ for the Physophoridse, and the new order of Auronectae, and the Cystonectse, which
are equivalent to the Pneumatophoridse.

Life-history of Epenthesis McCradyi, n.
describes the life-history of an interesting

sp.*— Prof. W. K. Brooks
Hydro-medusa (^Epenthesis

n. sp.), remarkable and indeed unique in the possession of
" buds which, like egg-embryos, recapitulate, in their own ontogenetic
development, larval stages which their parent has already passed."
The medusa carries on its reproductive organs campanularian
These do not
hydroid blastostyles, inclosed in chitiuous gonangia.
multiply by budding or form hydroid corms, but produce medusae by

McCradyi

budding.
The ectoderm of the blastostyle is produced by ordinary gemmation,
The
and is directly continuous with the ectoderm of the medusa.
endoderm has no direct connection with that of the medusa, though the
germ cells from which it arose were probably in remote origin endodermic. The germ cells form the endoderm of the blastostyle by a
process of specialization like that which Metschnikoff has described in
Cunina as sporogenesis. The blastostyles and their medusa buds have no
They are parasites
direct nutritive communication with the medusa.
upon the tissue of its reproductive organ.
The Eucopidse, to which Epenthesis belongs, is not among the
Haeckel doubts the
families in which proliferous medusae are common.
occurrence of budding in the family. The new species under discussion,
however, certainly produces buds, and it is very probable that another
Brooks notes that
species, E. foUiata, multiplies asexually by fission.
his drawings (made in 1881) of E. foUiata in all essential particulars
duplicate those recently published by Lang in regard to his Gastroblasta
" It is not improbable that Gastroblasta raffaelii is also an
raffaelii.
Epenthesis which in addition to this power (of multiplying by fission) is
also able to build up, by incomplete fission, polygastric medusae of conJust as Lang pointed out how his species illustrated
siderable size."
the way in which a form like Porpita may have been evolved from a
polygastric medusa, so Brooks notes that Epenthesis 3IcCrachji, with its
pendant blastostyles hanging from a swim-bell and carrying medusa
buds, stands in a somewhat similar relation to the ordinary Siphonophores.

Arachnactis and Cerianthus.t— Prof. C. Vogt has no doubt that
Mr. Alexander Agassiz is wrong in thinking Arachnactis to be a larval
form of Edwardsia. It is an Anthozoon which swims about during the
whole of its life, exhibits in its organization a well-marked bilateral
symmetry, and is closely allied to the Cerianthidee. Cerianthus is an
animal which is strictly bilateral in its symmetry, for its body is divided
* Stud. Biol.

Lab. Johns Hopkins Univ.,

iv.

(1888) pp. 147-62 (3

pis.),

t Arch, de BioL, viii. (1888) pp. 1-41 (3 pis.).
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by a plane wliich passes through the axis of
the body, the buccal cleft, the unpaired tentacles and ventral chamber,
the groove between the two continuous septa, and the dorsal chamber of
This symmetry is due to the primitive formation of tho
multiplication.
unpaired ventral chamber and the two (buccal and marginal) unpaired
tentacles
it is continued, during life, by the formation of new septa
and cavities, with their external or tentacular and internal or mesenteric appendages, from a single median jwint whence the products pass
towards either side.
Though the ventral cliambcr undergoes no
change, the dorsal one is repeatedly subdivided owing to the formaArachnactis and Cerlanthus ai)pear to be the
tion of new internal septa.
only living Authozoa which preserve this bilateral symmetry intact
during the whole of their lives. In others this symmetry is affected
by the grcnvth of new septa from other points of the periphery of tho
body.
The Cerianthida) may be defined as free Actiniaj with persistent
bilateral symmetry, a terminal pore leading into tho general cavity, a
large buccal disc, surrounded by two circlets of tentacles, marginal and
The tentacles
buccal, wliich are separated by a wide smooth peristome.
are arranged by pairs in such a way that a tentacle of each kind opens
in each lateral chamber.
The septa do not reach to the floor of the
gen( ral cavity, with the exception of the two which correspond to the
unpaired tentacle, and these form an internal groove which leads to the
pore. The genus Arachnacfis (Sars) has a rounded body, a few tentacles,
and short similar septa; the animals are pelagic and swim by means of
Cerianthns (Delle Chiaje) has an elongated body which
vibratile cilia.
the
is surrounded by a sheath formed by mucus and neinatocysts
tentacles are numerous; the short septa are either sterile or reproductive.
The animals live in tubes at the bottom of the water. Bathyanthus of Moseley is regarded as a doubtful genus.
The observations of Lacaze-Duthiers have shown that bilateral
symmetry is characteristic of larval Anthozoa, and is a point of great
importance.
Such forms as retain it throughout life may be justly
Haime drew attention
regarded as presenting a primitive arrangement.
to the resemblance between Cerianthns and the rugose corals ; these
palajozoic forms reached their highest development in the Silurian
period.
Another point to be noted is that the development of Arachnactis is continuous, and that there is no intermediate secondary
into two identical halves

;

;

stage.

There is a certain primitive conformation common to tho Anthozoa
and the Acalephte among the Medusae, whence Arachnactis goes off in one
and Pclagia and its allies in another direction. But they always remain
In most Anthozoa
fre<!, and produce ova and larvas in that condition.
and Acalephaj there is a more or less well-marked period of fixation, due
to different causes, and characterized by the asexual production of buds.
Now, no one will deny that the primitive and ancestral form of the
Anthozoa was an animal swimming freely in the sea, provided with an
invaginated buccal tube which is retained in that position by vertical
this
septa developed symmetrically on either side of the buccal cleft
bilaterally symmetrical form produced eggs and not buds, and the young
grew up directly into the likeness of their parent. Nor will any one
deny that the fixed state is secondary and is generally characterized by
;

asexual modes of reproduction.

;
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If an Anthozoon had produced medusoid buds it would, on the
analogy of our explanation of the morphology of the Hydrozoa, be said
that the fixed stage was the primitive, ancestral, and normal.
At this the author stops, but it is not difficult for the reader to see

the significance of these considerations.

—

Type of Anthozoa. M. C. Viguier describes,* under the name
of Fasdcularia radicans, a new type of Anthozoa which was collected in
The single specimen was a female colony which
the port of Algiers.
formed a fixed network of anastomosing stolons from 3 to 6 mm. wide.
The polyps which rose from these had, when completely retracted, very
much the appearance of those of Paralcyonium ; when expanded, howThe polyps of the new form
ever, they were seen to be very different.
are entirely distinct from one another, and their separation is very
strongly marked by white lines, formed by the spicules which lie at the

New

top of the septa between the polyps. The common wall which surrounds
the cluster of polyps is supported by a palisade of long white spicules,
which are set vertically. The free portion of the polyps may expand to
twice the height of the basal column or to a length of from 16 to 18 mm.
The number of polyps in one cluster is not more than ten or twelve.
The author proposes to form for the reception of this new type a subfamily of Fascicularinte, intermediate between the Cornularinse and the
Alcyoninse.

M. Lacaze-Duthiers t thinks

this

new type

is

his Paralcyonium

edivardsii.

—

'Porcupine' Pennatulida.J Prof. A. Milnes Marshall and Mr. G.
H. Fowler report on the Pennatulida dredged by H.M.S. Porcupine.'
The collection included seven genera and nine species, of which one genus
'

(Deutocaulon), and one variety (candida) of Pennatula pJwsjyJiorea are
new to science. Kolliker's classification is followed, though not regarded
as satisfactory, e. g. in the wide separation of Protocaulidte and Virgularidae. Descriptive notes are given in regard to Pteroides griseum Koll.
Pennatula phosphorea L. var. aculeata Koll. ; var. lancifolia, sub-var.
variegata Koll. ; var. Candida, n. ; P. rubra Ell. Svava glacialis, var.
KojpJiohelemnon
alha Kor. and Dan. ; Funiculina quadrangularis Pall.
;

;

stelliferum Miill.

;

Deutocaulon n.

g.,

D.

n. sp.

hystricis

;

ProtoiAilum

carpenteri.

Beutocaulon is intermediate between the simple Protocaulon and such
forms as Cladiscus and Svava. It is defined as Pennatulida ex familia
Protocaulidarum, quorum autozooidea, singulatim orta, penuEe laterales

—

fiunt

;

calyx

nuUus

;

axis cylindratus.

Porifera.

Natural History of Siliceous Sponges.§—Prof. F. C. Noll, in the
first of his essays on the natural history of siliceous sj)onges, deals with
Desmacidon Bosci Noll from the coast of Norway, and makes some obThe new species
servations on Craniella carnosa and Spongilla fragilis.
it is of a greyishis about 6 cm. high, and from 5 to G mm. thick
yellow colour, and becomes whitish-grey in spirit. There are a large
;

* Comptes Eendus, cvii. (1S88) pp. 186-7.
t Loc.
% Trans. R. Soc. Edin., xxxiii. (1888) pp. 453-64 (2 pis.).
§ Abh. Sonckenberg. Nat. Gesell., xv. (1888) pp. 1-58 (3 pis.).

cit., p.

215.

;;
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imnibcr of osciila, wliich are found on both sides of tlio sponge, and
which vary a good deal in size. No afferent pores couhl be detected
on the surface of tlie sponge. There are various forms of siliceous
structures, into the detailed account of whicli the author enters very
Ho discusses also their mode of growth, and comes to the

fully.

conclusion that the skeletal spicules probably grow by apposition,
while those of the cortex are not essentially increased in size by such
process.

Prof. Noll was unable to make out the ectoderm, but he ascribes this
mode of preparation, as he does not accept the doctrine of Gotto

to the

that the ectoderm of all sponges is lost during mctamori)hosis, and ho
brings evidence afforded by his own observations on Sjiongilla jlnviatilis
The surface of the Dcsmacidun is thin and traii8])arent
as opposing it.
it generally lies close to the parencliyma, and cannot be easily torn off
Sometimes the layer ai)i)ears to be merely formed of a
in large shreds.
homogeneous ground substance with a few cell-nuclei, but in other cases
there are cellular elements, some contractile fibres, or non-nucleated
"Where the clear ground-substance is predominant, numerous
fibres.
these do not colour
cell-nuclei of various sizes are imbedded in it
strongly, and never lie so close to one another that their boundaries
touch.
Tlie non-uucloated fibres generally lie close to one another and
form bands which run in various directions. The contractile fibres
appear to be the elongated terminal jioles of long spindle-shaped cells
the nuclei of these cells are oval, and the cell-contents finely granular.
One would be inclined to sjieak of these as muscle-cells, if they could be
shown to be provided with nerves. In any case it is possible that they
have some reflex activity, and changes in the form of the surface of the
sj)onge may be often observed.
Around the osculum there is a circlet of the so-called muscle-cells,
and by their elongation the orifice could certainly be narrowed. The
contractile fibres are wanting in the neighbourhood of the smaller
openings which serve as incurrent orifices.
The parenchyma is very well devcloi)ed, and forms the chief part of
the sponge in it the cellular elements are pretlominant, and the groundsubstance is considerably reduced compared with those of Spoiujilla,
the cells are proportionately small, but they vary considerably in form
and size. Non-nucleated protoplasmic corpuscles ii.ake up the chief part
of the parenchyma between them a number of free cell-nuclei are to
be seen in the parenchyma, and these are all spherical in form. Complete
cells with protoi)lasm and nucleus, but in all cases without a membrane,
are not so numerous as the bodies just mentioned.
Occasionally there
are two nuclei in one cell
wandering cells are also to be seen, and
they may or may not have a nucleus; indeed, it might almost be thought
tbat the nuclei and protoplasm of the cells can lead an iudepemlent life.
With regard to the formation of sjiicules, the author concludes that
definite cells are set apart for the purpose
these silicoblasts elongate,
their contents clear up, and the central filament first appears.
As the
delicate membrane of the body of a RhizojTOd conditions the form of the
calcareous shell, and as the test of the diatom is preformed by the
delicate cell-meudjrane which serves as its basis, so we may, with
Bowerbank, call the central filament a membrane formed internally by
the cell.
Its form depends on that of the silicoblast, and so we see the
spicular mother-cells of the spicula of SponrjUla elongate like the
;

;

;

;

;

;
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amphidiscs arise in almost spherical and only

laterally compressed silicoblasts.
The central filament is rich in water.
As to the origin of the silex we know nothing definitely. The activity

of the mother-cells appears to be periodic, for it sometimes secretes
and then again silex. The cell-contents of the silicoblast are
soluble and give rise to the central filament
around this silica is
deposited, and so the axial cylinder is formed ; layers of silica with their
membrane succeed one another until the mother-cell is used up. The
spongoblasts are cells which differ essentially from the silicoblasts,
and in Spongilla are often remarkable for their large size ; in it and
Desmacidon they have the same form and position.
The water, which passes by numerous pores into the sponge, first
passes into the meshes of the subdermal network, whence it is distributed
to numerous fine canaliculi, to pass to the flagellated chambers which
are scattered throughout the whole of the parenchyma.
Other canaliculi
surround them and carry off the water directly to the elierent orifices.
D. Bosci appears to belong to Vosmaer's third type, for the region of
collar-cells opens directly into wide canals, and then again into wider
vessels, or cloacal cavities which open to the exterior.
It is possible that the new sponge is bisexual, but the evidence as to
the spermatozoa is incomplete.
Ova are developed in great numbers and
are found in all parts of the tissue ; they are rapidly aud easily stained,
and can also be recognized by their considerable size from the cells
spiculin,

;

among which they

lie.
The nucleus and nucleolus are well marked, but
the finely granular protoplasm is not bounded by any membrane ; indeed,
they vary in form, and are certainly amoeboid. Their further development is commenced within the sponge when four blastomeres are formed
a follicle becomes developed, which has the form of an extremely fine
membranous investment, and is found in all further stages of development observed within the sponge as a closed capsule.
The author concludes with some observations on the systematic
characters of the genus Desmacidon.
;

—

'
Challeng^er Hexactinellida.* Apart from the systematic portion
of Prof. F. E. Schulze's monogrfiph on Hexactinellida included in the
reports of the ' Challenger expedition, the results of most value are to be
found in the discussion of the general, structure of the soft and hard parts,
and of the general system of the group. Of the ninety forms ollected
by the Challenger,' fifty-nine were new, and in addition to these nine
new species from other sources are described. The geographical and
bathymetrical distribution of the Hexactinellida are discussed at lenofth,
and furnish valuable results. From the nature of the case, but few histological results were forthcoming.
Thus Schulze was unable to demonstrate the collars or flagella of the ciliated chambers, or the contours of
the flat epithelial cells.
The only chapter in regard to which serious
difterence of opinion can arise is of course that which deals with the
phylogeny. The Hexactinellida are all derived from a common stem.
From this the Hyalonematidae early diverged. The other branch includes the Uncinataria (Dictyonina minus Mseandrospongias), an offshoot
for the Euplectellidee, Eossellidse, and Asconematidse, and the M^eandrospongise.
'

'

'

* Keports of the

(105

pis.).

Voyage

of H.M.S. 'Challenger,' Zoology, xxi. (18S8) 513 pp.

—

—
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—

Fresh-water Sponges.* Dr. A. Wicrzcjski found near Lemberg in
what appeared to be a new form of fresh-water si^nge, most nearly
resembling Spongilla novae terrse, described by Potts from NewfoundMore accurate examination couvineed him, however, that tho
land.
form in question was a deformed Meijcnin (Ej^hi/datid) midleri Lieberk.,
and lie believes that the same is true of the Newfoundland species. Tho
author makes a detailed comparison of the two forms, showing their
close resemblance and the reasons for regarding both as abnormal
Ho believes that the conditions atfecting the abnormal
varieties.
The
development, especially of the gemmules, are environmental.
various forms of EnspoiKjiJla are briefly discussed, and according to
Wierzejski are all referable to one species. The paper is mainly of
Givlieia,

systematic interest.

—

New Species of Uruguaya-j Dr. G. J. Hinde gives an account of
two new species of this fresh-water sponge U. macandrcici and U.
pyymsea from Paraguay, together with notes on U. coralliodes. Dr.
Hinde shows that Mr. Carter was wrong in thinking that gemmules were
not developed in this genus in one species gemmules have not yet been
These facts may be correlated
found, and in another they are scarce.
with the evident conditions of existence to which they are subjected ;
their large size results from an uninterrupted growth of several years*
duration, so that the specimens must have lived in positions where they
were not exposed to those influences of heat, drought, or cold which
In
limit the existence of most fresh-water sponges to a single season.
other words, their conditions of existence must have approximated
The gemmules are only found in tho
closely to those of marine forms.
basal layer of the sponge, and it is probable that they are not produced
Dr.
Urugiiaya is probably related to Mcyenia.
after the first year.
Hinde approves of Dr. Marshall's suggestion that fresh-water sponges

—

;

are of polyphyletic origin.

Protozoa.

—

Vesicular Elements of Protoplasm in Protozoa.:}: M. J. Kunstler
remarks that for the last six years he has taught that the protoplasm of
certain beings, especially Protozoa, is not the continunus material
sarcode as some have declared, but that it has a special and constant
structure, which, now that his view has become almost classical, he
proposes to speak of as areolar and alveolar. This structure is charac-

—

by an intimate mixture of denser and more fluid matter, the
former forming the closed alveoli which contain the latter.
In some recent observations on a Foraminifer M. Kunstler observed
that, in a young stage, the protoplasm was perforated by fine vacuoles
with thick walls and containing a small quantity of fluid externally it
In the course of
was covered by a delicate pellicle with oblique strise.
development these small cavities, in the internal region, become altered
At the periphery of the
in appearance; they grow into small vesicles.
body the primitive appearance persists for a longer time, and there thus
We arrive at a
arises a ditferentiation between endo- and ectoplasm.
stage in which we have not to do with a protoplasmic being merely
terized

;

Yerh. K. K. Zool.-Bot. Gesell., xxxiii. (1888) pp. 529-36
Ann. ami Maj?. Nat. Hist., ii. (1888) pp. 1-12 (1 pi.).
X Coiiiptos Eemlus, cvi. (1888) pp. 1G84-G.

•

t

(1 pi.)-
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hollowed by vacuoles, but we see distinct, rounded, floating vesicles,
with a dense wall and a contained liquid.
As the animal grows the number of vesicles increases at the expense
of the ectoplastic vacuoles, and they end by constituting by far the
greater part of the mass of the body, while the importance of the ectoplasm gradually diminishes.
There may, indeed, be at last merely a
more or less thick sheath formed by the ectoplasm. The vesicular
elements do not only increase by the transformation of the primitive
areolae of the protoplasm, for they are often found elongated or constricted in the middle, as though they were about to divide. The degree
of disappearance of the ectoplasm varies much in different creatures. In
some the whole of the body is transformed, and, when there is no intervesicular liquid, the protoplasm is completely formed by a reticulation
In other
with polygonal alveoli in this case all ectoplasm disappears.
cases only a few vesicles are produced, the liquid is abundant, and the
ectoplasm is more or less distinct.
The author denies the existence of
the plexus which has been described as being present in the ectoplasm
of ciliated Infusoria, and regards it as an optical illusion.
;

—

Physiology of Nutrition in Protozoa.* Dr. M. Meissner finds that
in the Ehizopods which he examined no chemical or optical change
could be detected in starch-grains or oil-drops, but that in many cases a
Many Infudigestion of vegetable and animal albumen was observed.
soria, if deprived of other food, convert the starch they take up into a
substance (? dextrin) which stains red when treated with iodine solution,
and, later on, becomes dissolved in the body.
Oil, however, remains
unchanged. Vegetable and animal albumens are easily dissolved by
Infusoria, while albumen that has been cooked appears to undergo no
change.

The author remarks that in most text-books Amcehse are described
as " flowing around " their food ; Duncan, Leidy, and Greenwood have
described them as drawing in foreign particles with their hinder immobile parts. He has himself observed both kinds of ingestion, and the
latter, which is not easy to make out, in Amoeba princeps.
The animal
drew in its prey, which was in this particular case a Bacterium, by means
of its hinder fringe-like protoplasmic processes, while the water taken in
at the same time formed the ingestion-vacu le.
In the anterior part of
the Amoeba, in which the nucleus was visible, there was no movement
forwards of the protoplasm, but a very lively Brownian movement,
during this process.
The Ehizopoda used for observation were Amoeba princeps, A. radiosa,
Pelomyxa palustris, and Actinophrys sol. The Infusoria were Climacostomum

virens, Vorticella nebulifera,

and Peranema

trichopTiorum.

The

first-named infusorian digested a Difflugia in about twenty-five minutes,
when the completely unaltered test was found in a vacuole. The unaltered chlorophyll was generally excreted by the Infusoria, and the
chitinous carapace of a Eotifer, which had served as food for a Stentor,
was also seen to be extruded.

Nature of Contractile Vacuole-t— Dr. 0. de Bruyne is of opinion
that the contractile vacuole of Protozoa has no communication with the
exterior.
He does not regard it as an excretory organ, but thinks it

d

* Zeitschr. f. Wiss. Zool., xlvi. (1888) pp. 498-516
pi.),
t Bull. Acad. R. Sci. Belg., Ivi (1888) pp. 718-44 (1 pi.).
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has respiratory and circulatory functions, while its conpossibly be of a nutrient nature.
This jutlgnicnt is
chiefly based on the fact that in no case has the autlior been able to
He regards it as
observe a direct communication with the exterior.
certain that the liquid which is driven out by the vacuole does not quit
the protoplasmic body, but is distributed throughout it. A confirmatory
fact is to bo found in the observation that in the i)rotoplasm droplets
appear which fuse to form the first sign of the contractile vacuole. As
the droplets leave the vacuole they grow smaller and smaller till they
probable that
tuinoil litjuitl

it

may

are, at last, invisible.

—

Prof. A.
Further Observations on Multinuclear Infusoria.*
Grubcr has made some further observations on multinuclear Infusoria.
He finds that there are a considerable number of marine Infusoria,
holotrichous, and, especially, hypotrichous forms, in which numerous,
sometimes hundreds of nuclei are scattered in the plasma. The fact
that these bodies show, when dividing, the well-known striated structure,

When a division is about to take
proves that they are really nuclei.
place they fuse into a single mass but this may again break up before
the daughter-individuals have separated, and so in each of these there
may be a large number of nuclei.
It is difiicult to say what this multinuclear condition means ; it is
possible that it is an advantage against injuries, for each separate piece
would contain at least a nucleus or a paranucleus, and so be capable of
regeneration ; such pieces are, also, capable of growing up into comi)leto
In support of
individuals, while non-nucleated i)ieces do not last long.
this supposition it should be noted that these multinuclear Infusoria are
all very soft and changeable in form ; some also are greatly elongated,
and so frequently exposed to injuries. The multinuclear fresh-water
Infutoria, Loxodes rostrum, is also a fragile organism, and here too the
numerous nuclei have perhaj^s the same significance.
In Opalina ranarum the large number of nuclei is connected with the
mode of reproduction which, as is well known, consists in a number of
rapidly succeeding divisions, or what might be called a breaking uj) of
the body into a number of pieces, each of which has one or more nuclei.
The case of Holosticha scutellam shows us that we are not justified in
concluding that a substance is absent because we cannot see it at once
with the best of our optical instruments. The paranuclei are here so
small, owing to repeated division, that they cannot be seen by our eyes.
In Choenia teres and in Trachelocerca the nuclei themselves are so small
If the author's idea that the
that they only appear as fine granulations.
nucleus is the seat of the histogenetic plasma, and the paranucleus that
of the idioplasma (germ-plasma) be correct, Holosticha scutellum affords
us a proof that the latter, although of material nature, may be removed
from our perception, in consequence of repeated divisions.
This is
generally the case in the metazoic cell, although at certain times of
cell-life it may be visible to us.
In the process of division in Holosticha
the nuclear mass, which is at first single, becomes broken up into pieces,
not in any chance way, but by a succession of nuclear divisions ; we
must suppose that the same happens to the substance of the paranucleus, recognizing that we have to do with values which are so small
that we cannot perceive them with our present means of research.
What
;

* Ber. Nat. Gesell.

Freiburg

i.

13., iii.

(18SS) pp. .57-09 (2

pis.).
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we do know is

is at obg time visible becomes invisible
recognize that it is still present.
Tbe chief multinuclear holotrichous Infusoria are HolopJirya ohlonga,
Lagynus elongatus, Chcenia teres, Trachelocerca phoenicopterus, and T. minor
while the hypotricbous are Holosticha lacazei, multinucleata,
(sj*. n.)
Jlava, scutellum, Uroleptus roscovianiis, zignis, Epiclinites auricularis,
vermis (sp. n.), and Gonostomum pedicidiforme.

by repeated

that a

body whicli

divisions, but

we

;

—

Researches on Ciliated Infusoria.* M. Fabre-Domergue divides
memoir on the ciliated Infusoria into a descriptive and a
general part. The former is necessary on account of the disorder and
confusion which obtains in our knowledge of the holotrichous forms, on
which we have not such fine monographs as those of Stein on the other
The species dealt with are Frorodon niveus, Cyrtostomum leucas,
groups.
Ophryoglena atra and 0. flava of Ehrenberg, Flagyopyla fusca of
Quennerstedt, Balantiditun elongatum of Stein, and Monodinium Balhianii
The last differs from Didinium nasutum by having only
g. et sp. nov.
one anterior circlet of cilia in the adult stage, and two in that of division,
and by its smaller size. From Mesodiniiim it differs in the character of

his present

its cilia.

In the general part the author commences with an account of the
protoplasm ; this is made up of two elements which are closely united
a solid reticulated hyaloplasm and a liquid paraplasm.
Both these
elements are endowed with a very high degree of osmotic power, but
they cannot mix with water during life. It is on the hyaloplasm that
the density of the protoplasm dej)ends it is contractile, and is capable
of fusing with itself it is in its mass that true nutrition is effected, and
in it that reserve or excreted material is deposited
it is eminently
coagulable by acids, heat, &c. When fresh it is soluble in potash, but
cannot be attacked by that reagent after it has been coagulated.
The paraplasm corresponds to the sarcode of Dujardin, as he studied
it by transudation through the cuticle of Paramsecia.
Its chemical
properties ai-e the same as those of hyaloplasm, but it has no contractility.
The ectoplasm is a more or less dense layer of hyaloplasm in some cases
the reticulations of the endoplasm are closely packed, when it is dense
and exhibits no cyclosis, which, however, may be seen when the reticulation is loose.
The endoplasm sometimes presents a disposition to form
a digestive tube without proper walls
the most marked differentiation is
met with in Didinium nasutum and Monodinium Balhianii. The contractile system is exclusively situated in the innermost layer of
ectoplasm it may be localized at one point of the body in the form of a
simple vesicle, with or without a differentiated peripheral layer, or it
may form a plexus which completely surrounds the body of the Infusoria.
The contractile vesicle opens to the exterior by one or several pores,
which, in species with a thick ectoplasm, always remain open, and are
only closed by a layer of contractile hyaloplasm. This last may be
;

;

;

;

;

;

differentiated to give rise to the contractile fibres of Vorticella, Stentor, or
other contractile forms.
There seems to be a relation between the

muscular differentiation and that of the layer of trichocysts, the one
The ectoplasm corresponding to the cortical layer
may give rise to a secretion layer, the presence of which is more or less
constant, and which may be considered as the homologue of the cuticle.
excluding the other.

*

Ann.

Sci. Nat., v.

(1888) pp. 1-140 (5

pis.).
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The second chapter

deals with the

phenomena of

cncystation.

Tliis

in a general way, bo said to bo provoked by moditications of the
medium which become unsnitablo for the life of the individual. Tho

may,

tliat desiccation, or the evaporation of water, which
invoked as the solo cause of cncystation, has not the imjiortance which has been attached to it, for the modifications which are duo
to iiutrefaction play an equal if not a greater part than those due to
The secretion of tho membranes of tho envelope of tho
evaporation.
cyst takes place from within outwards, and the density of the membranes
diminishes in the same order. Preservation-cysts must be distinguislied
the membrane of tho former is quite membranous,
frt)m division-cysts
while that of the latter is more or less mucous, and soluble in potash,
The membrane of the cyst is permeable to liquids,
or even in water.
but has the property of opposing the passage of certaiu bodies, or, in
Active life persists
other words, acts like a dead dialysing membrane.
in the cyst until the complete elimination of the food-material which it
The residue may be rejected between the body and the
contains.
membrane, or remain in the interior of the protoplasm under the form of

author

is

of opinion

is so often

;

The contents of the cyst are rich in reserve-material
(glycogen) which gradually diminishes in cysts preserved in water.
Appendicular organs such as cilia, cirri, or hooks are completely
absorbed at the time when the latest life-stage is complete ; the nucleus
preserves its normal form, and, if it is composed of several granules, these
only fuse with one another in the preservation-cysts. Cysts which are
preserved in air become highly refractive, and, after a diminution in
their volume resulting from the loss of water, they preserve the same
volume for an indefinite time. Cysts, on the other hand, which are
preserved in water, die after a more or less long time.
Revivescence is variable, and is often effected by simple aeration or
under the influence of repeated movements of the support on which the
This is due to the permeable membrane of the cyst allowing
cyst is fixed.
the passage of soluble matters which are favourable to the life of tho
infusorian. The mechanism of revivescence appears to be an absorption
of water considerable enough to swell the protoplasm and dilate the
membrane.
Some Infusoria have no power of secreting a membranous
envelope. Bodies that produce an ansesthetic eftect on animals that have
a nervous system appear, doubtless on account of the rapidity of the
osmotic changes, to have a mortal influence on Infusoria. In one case
only that of Nassula ornata was a real anfesthetic influence only ; in
this species there is a grey spot which is constantly found in the left
anterior region, and is, possibly, a sort of localization of the nervous
element ; this spot takes on a deep brown colour with osmic acid.
The observations wliich M. Fabre-Domergue has made on the pliysiology of nutrition lead him to think that the digestion of food is eflected
by the same chemical process in all the forms examined ; they absorb
food presented to them in larger quantities than they can consume, for
they reject part without utilizing it.
In perfect conditions of nutrition
(looked at in the largest way) reserve-material is stored up which is used
when the conditions become unfavourable to life.

refractive masses.

—

—

—

Conjugation of Vorticellidae.* M. E. ]\Iaupas states that he has
been able to make complete observations on Vorticella nionilata, almost
* Comptc-3

Rendus,

cvi.

(1888) pp. 1G07-10.

;
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as complete on Carchesium polypinum, V. nehuUfera, and V. cucullus, and
some isolated facts in V. putrina and V. microstoma. In
V. monilata and others the microgametes are produced by equal and
simple binary divisions ; in V. microstoma the binary divisions are
unequal and gemmaeform, while in C. polypinum they are equal, but are
repeated twice or perhaps thrice.
The microgamete is only provided with a single micronucleus ; it
attaches itself to the macrogamete by fixing itself at first to the stalk,
immediately below its point of attachment to the body ; it thence ascends
As
to the lower part of the body of the macrogamete, and fuses with it.
soon as it is thus fixed its micronucleus divides by karyomitosis ; while
this division is being effected, the two gametes coalesce.
The micronuclei, of which one is simple in the macrogamete and
double in the microgamete, now grow, and four micronuclear corpuscles
Till this is done
are produced in the former and eight in the latter.
the macrogamete, which has kept its peristome open, has continued to
feed ; it now contracts itself and closes its peristome hermetically.
Water accumulates within and forms a large vacuole, which pushes all
the contents of the body of the macrogamete backwards towards the
microgamete.
The micronuclear corpuscles of the former have till now
been at some distance from the microgamete. Three of the micronuclear
corpuscles of the latter and seven of the former now become absorbed
and disappear; the two that survive increase considerably in size and
enter into contact. They have the form of two large longitudinally
striated spindles, and as they elongate they divide ; of the four micronuclear corjDUScles thus formed two are placed in the microgamete, and
two in the macrogamete ; the two former become absorbed, while the
others fuse and form a single nucleus of mixed origin.
Fecundation is now accomplished ; the large watery vacuole disappears, and the contents of the microgamete empty themselves slowly
The cilia of the peristome which
into the body of the macrogamete.
disappeared become renewed, the peristome reopens, and the Vorticella
begins to eat again.
The new mixed nucleus now passes through several stages of division,
and gives rise to eight corpuscles. One of these takes on the type of the
micronucleus, while the other seven grow considerably. When this
growth has reached its maximum, and if the Vorticellae are well fed, the
micronucleus divides into two, and the creature undergoes fi.ssion, one
half having three nuclear bodies, and the other one. After two analogous
divisions each piece has only one large nuclear body of discoidal form,
which soon takes on the normal band-shape.
The primitive nucleus of the two gametes divides into a number of
small spherical corpuscles, each of which persists for a long time, and
only disappears during the fissiparous divisions.
It is obvious that this mode of reproduction in the Vorticellidse does
not differ essentially from that of other Ciliata. Notwithstanding the
difference in size and fate the two gametes play an identical sexual part
both possess a hermaphrodite nucleus which has exactly equivaleut
reproductive properties.
to observe

—

Structure of Urceolarise.* M. Fabre-Domergue has studied the
structure of Urceolarife both in marine and in fresh-water forms, and
* Journ. Anat. et Physiol., xxiii. (1888) pp.

214-60 (2

pis.).
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also of certain tyjies closely related to this family. His memoir includes
a k'ugtlietK'd historical review, a general description of the structure of
Urcet)laria3, and in the third place special descriptions of the various

genera and species examined.
In discussing the general form, the author notes the weakness of tho
evidence in favour of Biitschli's theory that the forms of Licnojjhora
have their origin from Hypotriclia, and tliat the Trichodinpc are directly
descended from Licnopliora. The interesting fixing apparatus is discussed at length. In such a peritrichous type as Scypliidia the structure
is seen at its simplest ; it is 6i)ecialized in varying degrees in tho
Urceolariae.
The suctorial mechanism is described. A few notes on
the minute structure of ectoplasm and endoplasm arc communicated.
As to reiiroduction, tho Trichodinidfe multiply by longiturlinal
division, but this was never observed in tho Licnophoridre.
In the
division of the former the solid covering pieces sj^lit up and regenerate
like the rest of the body
they are certainly merely ectoplasmic. Tho
processes of division in Leiotrocha serpularum and Anhymenia scorpenae
;

were especially observed.

As a general character of the group, the author emphasizes especially
the fixing ai)paratus, and discusses tho classificatory value of the direction
of the buccal sjiire, the presence or absence of a striated cupola on the
fixing apparatus, the form of the supporting ring, the character of the
resting nucleus, &c.
Buccal spire to

left,

no

Licnophora C,

striated cupola

"o

(

'supporting
ring

Buccal spire

cilia

smooth

and

cirri

/circle of cilia

to right, a
striated

cupula

Urccolaria St.
Leiotrocha n. g.

circle of cilia

'

I

toothed

cilia

(cilia

and cirri
and velum

\ Ciliated body

..

..

..

..

Anhymenia n. g.
Cijclocyrrha n. g,
Trichodina TShrb.

Trichodinopsis C.

&

L.

All the known species are parasitic on the surface or in the interior
of marine or fresh- water animals. Amphibians, fishes, molluscs, worms,
ccelenterates are all infested.
The same sj)ecies may frequent very
diflfercnt hosts
thus Trichodina pediculus of the Hydra is the same as
that which infests frog tadpoles and the abdominal cavity of newts.
;

—

Euglena.* Herr J. Fankhauser has observed that when Eiujlenae
are treated so as to remove the water, spiral furrows make their appearance on the surface of the body running in the direction of the ciliary

movement.

—

Cryptomonadineae.f M. P. A. Dangeard states that Ehrenberg places
in Cryptomonadina the genera Cryptomonas, Ophidomonas, Prorocentrum,
Lafjenclla, Cryptorjlena, and Trachelomonas.
The author's conclusions
are as follows
(1) That the work of M. Kunstler must be regarded as
inaccurate.
(2) The development of Crypdomonas includes reproduction
by longitudinal division, a production of colonies or palmelloid forma:

—
*

MT.

Naturf. Gesell. Bern, 1888, p. xxiii.
xxxv. (1888) pp. 127-30.

t Bull. Soc. Bot. France,

;
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and an encystment providing new colonies. (3) Solid nourishment
not introduced into the interior of the protoplasm.
(4) CMlomonas
Paramecium, is distinct from Cryptomonas.
tions,
is

—

Protozoa of Corsica.* Prof. P. Gourret and M. P. Eoeser report on
the fifty-seven Protozoa which they have found in the new port of
Among the new forms described by them, Colpoclopsis latifrons
Bastia.
g. et sp. n. is a holotrichous Infusorian which has close relations to
Colpoda, but differs in the absence of the tuft of oral cilia, and by the
possession of a posterior tuft of large cilia ; as in CryptocJiilum, the body
Cryptocliilum fusiforme sp. n. has no long rigid
is compressed laterally.
seta at its hinder extremity, nor has it any longitudinal cuticular stride.
Aulax paucisetosa g. et sp. n. has a more or less oval body, provided
with four tufts of cilia, two of which are antero-lateral and two posterodorsal and postero-ventral, there is a caudal seta, and the body is divided
by a ventral groove (whence the generic name) into two equal parts. In
front of the mouth, which is situated in this groove, there is a triangular

membrane.
It seems to be most closely allied to Lemhadion,
with affinities to Oyclidium and Colpidiiim.
Clypeolum is a new genus of the Peritricha, which does not appear
The body is conical, with the
to be closely allied to any known form.
apex posterior the dorsal surface is divided by a transverse groove into
The ventral
two unequal parts, of which the posterior is the larger.
surface is moderately convex the buccal pit describes the half of a
spire, occupies the anterior portion of the ventral surface, and is prothe dorsal cones are
vided with vibratile cilia and a membranella
armed with cilia, which serve to fix the animal.
Among the Hypotricha Chilodon auricula, JSgyria semilunaris, cristata, compressa, Kerona ciliata, and HolosticJia curonata are regarded as
new species. Amphisiella is a new genus allied to Amphisia, but it has
only one row of ventral cirri, and the oral pit is completely ventral and
not at all anterior in position. Stylcnethes fusiformis sp, n. has much
resemblance to the incompletely known OxytricJia scutellum, which Cohn
has, there can be little doubt, referred to a wrong genus. Psilotrix ovalis
g. et sp. n. seems to be most closely allied to Actinotricha saltans, but it
differs in the form of its mouth.
Paramonas ovalis is a new species of Eustomata-monomastiga chavibratile

;

;

;

racterized by its oral excavation, and Dinomonas raediocanella and D.
The only new Ehizopod is Amoeba
acuta are new Eustomata-dimastiga.
monociliata.

—

Biological Studies on Protista.j Dr. M. Verworn, in the course of
some psychophysiological investigations, has observed the process of
test-formation in some of the test-bearing fresh-water Ehizopods.
The
form selected was Difflugia urceolata, and some further observations were
made on the marine Polystomella crispa.
The author found that, in Difflugia, the formation of the test was
effected in just the same way as in other fresh-water Ehizopods, with
the difference that only foreign bodies were taken up to form the test
by certain reflex processes. There was no regeneration of an injured or
removed test by the protoplasmic body, though the vital functions were
carried on normally.

"With Polystomella the result was very different

* Arch, de Biol., viii. (1888) pp. 139-204 (3 pis.).
t Zeitschr. f. Wiss. ZooL, xlvi. (1888) pp. 455-70 (1

pi.).
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nucleus was contained in the injured
processes of regeneration were found to bo
cither in the form of a healing of the wound by deposit of carbonate of
lime, which was excreted by the surface of the protoplasm, or in the
formation of new chambers. There is a similar process of regeneration
in Orhitolites temtissima and O. compJanata, but the formation of new
chambers was more frequent than in Poli/stomella.
When we come to ask how it is that there can bo snch a difFerenco
in regenerative processes between a Diffhujia and an Orhitolitef, it is
obvious that there must be a dittercnce in the shell. This difference
appears to lie in its mode of formation. In the former, as in all Monothalamia, the shell appears at the moment of division, and is quite perfect
There are no
after the separation of the newly-formed individual.
Put
that is to say, there is no growth of the shell.
further changes
in terms of the protoplasm, this means that it has no secretory activity,
and it is in consequence of this that there is no regeneration of a shell

hero

tlicro

was regeneration,

part, but not otherwise.

if tlio

The

—

which has been injured or totally removed.
In the Polythalamia the relations are quite different their forms
almost certainly reproduce themselves by a kind of spore-formation,
;

although this has not yet been directly observed. It is, however, known
that young Polythalamia are to be found as unicamerate Protista in the
body of the mother. If these develope into complete Polythalamia a
new chamber is formed on the primitive one, to which again another
new one is attached, and so on. From this it follows that the Polythalamia, so long as they continue to form new chambers, must have the
natural consequence of this mode of testpower of secreting tests.
formation in the Polythalamia is the phenomenon that the forms with a
relatively small number of chambers, such as Polystomella, have much
less power of regeneration than forms with an enormous number of
chambers, such as Orhitolites. The capacity for regeneration in the
Polythalamia is, therefore, proportional to their capacity for forming
new chambers the latter, again, marks the extent of development, and
the power of regeneration is, therefore, at least continuous with the
whole period of development. Dr. Verworn cannot accept the view of
Gruber that we ought not to speak of the development of Protozoa, for
he sees in the chamber-formation of the Polythalamia a process which
is not mere growth, for the chambers do not resemble one another, and
the Protist has quite a different appearance when it has only a few
chambers from that which it presents when it has many. Eegarding
the process as representing a true development, he believes that it may
be made useful in determining the phylogenetic relations of some forms

A

;

of tests.
It would be of interest to discover whether the capacity for regeneration diminishes or is lost when new chambers cease to be formed.
The influence exerted by the nucleus in the regeneration of the test of
Polystomella appears to be of especial importance. Among recent observations on the formation of the nucleus are those which bear on its
relation to secretion ; Korschelt observed in the epithelial cells which
secrete the chitinous ovarian rays in the eggs of Nepa and Ranatra that
the nucleus, at the time of secretion, has a peculiar rhizopodal form,
and sends out pseudopodia-like processes to the side in which the chitin
is secreted.
He further convinced himself that all cells which are

known

to

have branched nuclei have a secretory character.

As, however,

—
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there have been no direct observations on tbe share taken by the cellnucleus in the secretory activity of the cell, it was of great interest to
observe such a case in the regenerative processes of the Polythalamia.

—

New Rhizopods.* Dr. A. Gruber gives an account of new, or as yet
imperfectly described, species of Ehizopods found by him in the harbour
of Genoa.
(a) Protomyxa pallida, n. sp. The protoplasm is colourless ; it has a
tendency to flow out in thread-like processes, so that the whole is sometimes a perfect network. The substance of the nucleus is distributed
in such small particles that, during life, they cannot be distinguished
from the other granules contained in the protoplasm.
Amoeba Jluida, A. globifer a, inclosmg yellowish
(&) Various Amoebse
globules, and A. flavescens, yellowish in colour, rich in fine granules,
unusually fluid, and with many small nuclei of the vesicular type.
The fine skin which seems to cover the
(c) Schultzia diffluens.
whole is in reality only a slight thickening of the outer layer, and
pseudopodia may be given off at any point. The nucleus consists of a
great many very small granules.
This species differs from others of
(d) Lieberkuhnia Biitschlii n. sp.
The skin is
the genus in being larger and in having only one nucleus.
easily seen.
At the anterior end there is an opening through which the
main pseudopodia stalk is projected. From it there ramify a great many
fine pseudopodia, and the skin becomes covered so that it seems as if
pseudopodia were given off from the whole circumference.
The nucleus is of the type usual among
(e) Pohjmastix sol Gruber.
Fine thread-like processes radiate from the whole cirFlagellates.
cumference and give it the appearance of a Heliozoon, but these
processes have a flagellate motion.

—

Observations on Parkeria.j Mr. H. J. Carter has some observaon the organic and inorganic changes of ParJceria, in which he deals
with their " transformations" and not with natural structure. There are
also some further observations on the nature of the opaque scarlet
tions

spherules in Foraminifera.

—

Sherborn's Bibliography of the Foraminifera. | Mr. C. D. Sherborn
has published a very useful Bibliography of the Foraminifera founded
on previously published Bibliographies, but containing a large amount
of original work in the way of enlargement and amendment, and with a
number of explanatory notes which much increase the value of the book.
* Ber. Naturf. Gesell. Freiburg i. B., 1888, pp. 33-40.
t Ann. and Mag. Nat. Hist., ii. (1888) pp. 45-55 (1 pL).
Bibliography of the Foraminifera Eecent and Fossil, from 1565-1888, with
I
notes explanatory of some of the rare and little-known publications,' vii. and 152 pp.
8vo, London, 1888.
-

'
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BOTANY.
A.

GENERAL,

including the Anatomy and Physiology
of the Phanerogamia.
a.

Anatomy.*

CD Cell-structure and Protoplasm.

—

Action of basic substances on living Protoplasm.f ITcrr T.
Bokorny has iuvcstigatcd the action of a number of difforcnt basic siibIn all cases they agree with the action of
stances on living protoplasm.
ammonia in causing granulation botli in the protoplasm and in the cell-

—

potassa,
Experiments were made with the following substances
amine-bases, diamide or hydrazin, hydroxylamin, strychnine,
chinine, atropine, vcratrine, chinolinc, and caffeine.
:

sap.

soda,

°

—

Forms of Cells. J Prof. L. Errcra offers a mathematical explanation
of the various forms assumed by vegetable cells, from the corresponding
phenomena observed in the blowing of soap-bubbles.

—

Physiology of the Cell.§ Herr G. Klebs has collected his recent
observations on various points in the structure of the cell, adding also
some fresh ones.
Alf^aj, leaves of mosses, and similar structures, can be preserved in a
living condition in solutions which afford a supply of nutriment, to which
05 per cent, of normal potassium chi'omate has been added.
The author describes the artificial fresh formation of the cell-wall
after plasmolysis in concentrated solutions of cane-sngar and glycerin.
This takes place with Vaiicheria within an hour, in most other algae after
similar formation of cell-wall after plasmolysis takes place
1 or 2 days.
also with some leaves of mosses, and prothallia of ferns, and with leaves
of Elodea canadensis ; but was not observed with desmids or diatoms, or
with the tissues of dicotyledonous plants. The formation of the new
In a 1 per cent,
cell-wall is best exhibited by the use of congo-red.
solution of sugar coloured by congo-red, the first formation of the cellwall could be detected in opened tubes of Vaiicheria. The author does
not af^ree with do Vries that the parietal utricle has the special faculty
of forming cellulose it belongs, on the contrary, to every part of the
protoplasm. It was distinctly seen that the growth of the new cell-wall
In Zygnema also he found no evidence of
takes place by apposition.
•

A

;

growth by intussusception.
The growth and division of protoplasts was observed in CEdogonium,
Cladopliora, and other objects plasmolysed in a concentrated solution of
Growth of the protoplasts and formation of starch may take
sugar.
Portions of the protoplast
place in the dark, but apparently not division.
which contain no nucleus can assimilate and form starch, but appear to
have no power of growing or forming a new cell-wall.
peculiar degradation of the chlorophyll-bodies was observed in

A

* This subdivision contains (1) Cell-structure and Protoplasm (2) Other Cellcontents (including Secretions); (3) Structure of Tissues; and (-1) Structure of
;

Organs.
t Pringsheim's Jahrb.

f. Wiss. Bot., xix. (1888) pp. 206-20 (1 pi.).
See Bot.
X Versamml. Deutscher Naliurf. u. Aerzte, Wiesbaden, Sept. 21, 1887.
Centralbl., xxxiv. (1888) p. 395.
See Bot. Centralbl.,
§ Untc-rs. Bot. Inst. Tubingen, ii. (1888) pp. 489-568 (2 pis.).
xxxiv. (188S) p. 228. Cf. this Journal, 1887, p. 254.

;
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Elodea and Funaria, especially in solutions containing potassium ctromate
The tannin-vesicles of
they are finally transformed into small red balls.
the Zygnemacefe may, under certain conditions, be expelled from the
cytoplasm but this is probably only a pathological phenomenon.
;

Plasmolysis in Flowering Plants.*

on flowering

plants

(Pliaseolus

— Herr

multijlorus,

A. Wieler has repeated
Faba, Helianthus

Vicia

annuus), the experiments made by Janse on fresh- and salt-water algjfi,
and with the same result, viz. that after remaining for a long time in
plasmolysing media, the plasmolysis disappears.
The phenomenon
regarded by Janse as exceptional, appears therefore to be of wider distribution ; the results obtained by Wieler being in direct opposition to
those of De Vries. j
C2)

Otlier Cell-contents (including Secretions).

—

Alkaloid and Sugar in Cyclamen.l M. G. Michaud finds in the
rhizome of the Cyclamen a poisonous principle, cyclamine, and in addition, a new sugar, a levogyrous saccharose, to which he gives the name
cyclamose.

—

MM. E. Heckel
Laticiferous product of Mimusops and Payena.§
and F. Schlagdenhauffen state that their attention has been lately turned
to the product obtained from Mimusops and Payena, as it has been
suggested that it might be capable of replacing the gutta-percha obtained
from Isonandra gutta. After giving the analyses of the various products,
the authors state in conclusion that the gutta obtained from the Mimusops
somewhat resembles in composition and properties that obtained from
Isonandra, but that it would be necessary to mix it in order to make it
a useful industrial product, while, on the contrary, that obtained from
Payena might more properly be classed among the caoutchoucs.
Formation of Sugars in the Septal Glands of Narcissus. —Mr. E.
H. Acton states that in the genus Narcissus there are three separate
||

glands, one in each septum of the ovary, not united, and simple ; they
only occupy the upper part of each septum, not extending below the
middle of the ovary. The author gives the details of various experiments,
and draws the following conclusions as to the nature of the process of
secretion of sugars in Narcissus and other plants having the kind of
nectaries called septal glands
(1) That the first stage consists in a
maximum formation of protoplasm containing a large amount of metaplasm, especially in the form of proteid granules, but not of starch-grains,
mucilage, or any form of solid carbohydrate.
(2) That the sugars are
probably derived from the decomposition of this metaplasm, and conThat both glucose and
stitute one of the products of the change.
saccharose are formed simultaneously. (3) That the excretion of the.
saccharine liquid into the gland-cavity in the first instance takes place
through the cell- walls without any rupture, splitting away of the cells of
the epithelium from one another, or mucilaginous degeneration, and must
therefore be supposed to result, in the first instance at least, from the
direct activity of the protoplasm in the secreting cells.
:

—

* Ber. Deutsch. Bot. Gesell., v. (1887) pp. 375-80.
t See this Journal, 1885, p. 84.
X Arch. Sci. Phys. et Nat., xviii. (1887) pp. 198-212.
§ Comptes Eendus, cvi. (1888) pp. 1625-7.
Aun. of Bot., ii. (1888) pp. 53-63 (6 figs.).
II
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—

Contents of the Cells of the Aril of the Nutmeg^.* Hcrr A.
Tschircli finds the cells of tlie aril of Mijrixtica fragrnns to bo characterThe grains
ized by tlio presence of a large araonut of aniylodcxtrin.
are from 2 to 10 /u, in size, and are coloured reddish-brown by an aqueous
solution of iodine; they do not contain even a nucleus of true starch.
They are usually rod-shaped, rarely roundish or disc-shaped, but often
curved or coiled ; they seldom exhibit distinct stratification.

—

Phosphorus and Phosphoric Acid in Plants.f MM. Borthelot and
Andre give tho results of some experiments with Amaraiithns
caudatus and A. pyramidalls, protected from rain but freely exjjosed to
the air, which show that tho plant absorbs both phosphorus and
potassium from the soil in the early stages of its growth, though tlie
amount of both, and especially of pliosphorus, inci'eases less I'apidly
G.

than the weight of the plant. When flowering begins, the absorj^tion of
phosphorus practically ceases, but the absorption of potassium continues
so long as the plant grows, and the increase in the quantity of this
element during flowering is very considerable.
The increase in the
quantity of nitrogen is almost proportional to the increase in tho weight
of the plant up to the beginning of inflorescence, although somewhat
smaller in the early stages of growth.
When tho i)lant flowers, the
total quantity of nitrogen increases but little, and therefore the proportion of this element decreases.
In a soil containing about 8 grams of
potassium acetate per kilo., the plant grew with some difficulty, but
those w^hich survived became much larger.
They contained nearly
twice as much potassium as under normal conditions, but tho increase
in the amount of phosjihorus followed the ordinary law.
From the results detailed in this paper, it follows that manures containing phosphorus and nitrogen are of no value after the jilant has
begun to flower, but manures containing potassium may be useful
throughout the whole period of growth.
(3)

Structtire of Tissues.

—

Herr R. Triebcl gives
Oil-receptacles in the Roots of Compositse.l
the following general results from the examination of a number of
species.

The oil-passages are always the result of the tangential division of
In most cases they always remain in
the protecting-sheath (endoderm).
contact with the protecting-sheath ; exceptions occur in Ligularia and
Telckia.
The cells surrounding the oil-passage contain more i^rotojilasm
than the other cells, in jn-oportion to the size of the passage ; as tho oilpassage increases in size, these cells become shorter by horizontal
division.
Fully formed oil is never found outside the oil-passage ; the
protoplasm of the passage-cells ajipears to take an important part in its
formation. Although formed in the protecting-sheath, the walls of the
oil-passage are never suberized even in comparatively large passages
the walls are thinner than those of the surrounding cells.
When mature
the oil is often entirely replaced by protoplasm.
They are intercellular
spaces with no special wall of their own ; they never contain starch.
No
;

* Ber. Deut8ch. Bot. Gesell., vi. (1888) pp. 138-41.
t Comptes Rendus, cvi. (1888) pp. 711-6.
*

Nova Acta Acad.

Journal, ante, p. 447.

Caes. Leop.-Carol.

Germ

,

i.

(1887) pp. 1-44 (7

i>l.s.).

Cf. this
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formation of oil and tbat of

inulin.

Besides tbe oil-passages, there occur in Inula Helenium, in tbe middle
of the root, special oil-receptacles bounded on all sides, also of schizogenous origin. In some roots (Inula Helenium, Cirsium oler-aceum,
G. canum, Tagefes patula, lappa tomentosa), a gradual separation takes
place sooner or later of tbe elements of the cortex, often aided by a
previous formation of cavities. In Inula and Lappa this proceeds so far
as to attack the oil-passages, and then the protecting-sheath, and even
parts which lie beneath it.

—

Formation of Periderm.* M. H. Douliot points out that, in considering the origin of the periderm, one has five cases to deal with,
viz.
(1) Epidermal periderm ; (2) Esodermal periderm ; (3) Cortical
periderm (4) Endodermal periderm, and (5) Pericyclic periderm. In
the Eosacese, where the periderm is pericyclic, it is formed of layers of
hard cork, which from the first present on their radial walls foldings
analogous to those of the endoderm.
The same phenomenon is shown in
the OEnothereee, and in several genera of Myrtaceae, where the periderm
is pericyclic.
In the CEnotherese the periderm is in immediate contact
with the endoderm ; it is the same in the Eosacete.
:

—

;

—

Protecting-wood and Duramen.! Herr E. Prael, adopting Frank's
designation of " protecting-wood " (Schutzholz) for the brown-coloured
wood formed at spots where injury has been inflicted, has examined the
relationship in structure between this and ordinary duramen in a large
number of different trees. The following are the more important results.
The protecting-wood formed as the result of injury always agrees in
structure with the duramen of the same species.
The three substances
which fill up the vessels of the duramen gum, resin, and thyllse occur
also in the protecting-wood, in contradistinction to the alburnum of the
same age. The filling up by thyllje and by gum takes place in the
same plant ; larger vessels have a tendency to become filled by thyllse.
The colour of the cell-wall agrees in the alburnum and in the protectingwood. In some species the formation of thyllte in the wood takes place
at an early period ; the tendency to their formation is increased by age
and by injury to the wood. The strong colouring of the duramen is
produced by characteristic pigments, which are probably formed within
the cell, and infiltrate into the cell-walls when the tension of the cells
The intimate deposition of these in the cell-wall, and possibly
ceases.
also a chemical combination with lignin, are the reason why they cannot
be entirely removed from the cell-wall by substances in which they are
Hermetic closing of cut surfaces of the wood prevents or
soluble.
hinders the formation of protecting wood.
The " wood-gum " of
Thomson must be regarded as a modification of cellulose.

—

—

—

Causes which produce Eccentricity of the Pith in Pines.f M. E.
states that transverse sections taken from the trunks of trees are
far from being always circular, especially towards the base.
The pith
is often eccentric because the annual rings are not constant in thickThis is brought about by various causes, among which may be
ness.
The influence of the slope on which the tree grows, and
mentioned

Mer

:

—

• Morot's Journ. de Boi, ii. (1888) pp. 158-60.
Cf. this
t Pringsheim's Jahrb. f. Wiss. Bot., six. (1888) pp. 1-81 (1 pi.).
Journal, ante, p. 248.
J Comptes Rendus, cvi. (1888) pp. 313-6.
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whether the aspect is north, ponth, cast, or west; then thcro is the effect
of other trees which happen to grow in the immediate neighbourhood
and finally the influence of curvature or lesions.

;

Influence of Exposure on the Formation of the Annual Rings in
M. E. Mer gives the details of a number of observations
the Savin.*
made to determine the influence of exposure on the formation of the
annual rings in the savin. The results may be st ited in the fact that
nutrition had evidently been made much more active on the east side of
the trees than on the west. A southern exposure had produced an
analogous though less accentuated eft'ect upon the cambium than a
westerly one. One of the tables shows the difference in the breadth of
the annual rings east and west.

—

—

Sig. 0. Comes has studied the cause of the
of the Vine.f
gummosis of the vine, and finds it to be characterized by
the presence of brown corpuscles in the amyliferous parenchyma, which,
though described by some writers as elements of solid tannin, he regards
as produced by gummy degeneration of the starch-bearing cells.

Mai nero

"

mal nero

" or

(4)

Structure of Organs.

—

Formation of Lateral Roots in Monocotyledones.i In further
instalments of this paper Prof. A. Borzi describes a second type of tlie
lateral roots of Monocotyledons, in which the meristem is composed of
only three distinct kinds of initial cells, producing the plerome. the
periblem, and the root-cap, the dermatogen being a dependency of the
periblem. He describes in detail the structure of the root in Elegia
In the former case the pericambium is
deusta and Scirpus laciistris.
constituted of a double row of cells, and this type is characteristic of
the CyperaceaB, Gramineae, and Musacea3.
In a third type the growing apices of the radicles are made up of
two distinct kinds of initial cells the one are the common origin of the
periblem, dermatogen, and root-cap, the other of the plerome. Examples
of this type are furnished by Bichardia afiicana and by a number of
other Aroidea>.
In the fourth type the apex of the cone of growth with the initial
cells are the common origin of the plerome, jicriblem, and dermatogen,
and normally also of the root-cap. This may again be divided into two
in the first the root-cap is altogether distinct from the
subdivisions
This occurs in
other histogenous elements of the cone of the root.
Sparaxis versicolor and in many other Irideae. In the second subdivision,
of which Lilium candidum may be taken ag an example, the root-cap is
not distinct from the apex of the cone of growiih. Here the initial rows
of plerome give birth to the periblem, the outer layers of which are converted into the root-cap. The endoderm of the root forms the dermatogen,
laterally to the nascent cone of growth, and, in the region of the apex, a
In a further stage of development
thin temporary protecting sheath.
the increase of the growing apex of a radicle takes place by means of
initial cells situated at the apex of the plerome-cylinder, which, as long
The outer central
as they renew this cylinder, generate the periblem.
;

:

• Morot's
t Atti R.
p. 165.

—

Joum. de
Ist.

Bot., ii. (1888) pp. 165-70, 184-91.
d'lncoraggiamento alle Sci. Nat., 1887. See Eev. Mycol., x. (1888)
X Malpighia, i. (1S87) pp. 541-50; ii. (1888) pp. 53-85.

—
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layers of this cylinder are converted into root-cap, the lateral external
layers into dermatogen and root-cap.

—

Permeability of the Epidermis of Leaves for Gases.* M. L.
gives the details of a number of experiments made to determine

Mangin

The following are his
the permeability of the epidermis for gases.
conclusions
(1) That the permeability of the epidermis of aerial leaves is very
limited ; ordinarily feeble for plants with persistent leaves, it is rather
more considerable in plants with deciduous leaves. (2) In leaves in
which the upper and lower surfaces are dissimilar, the permeability of
the lower epidermis is greater than that of the upper.
(3) The
permeability of the epidermis of submerged leaves which are destitute of
stomata is very great, five, ten, or even twenty times more than that of
aerial leaves.
(4) The permeability of cutinized surfaces is notably
weakened by the waxy matter which is found in the cuticle of all leaves
this applies to submerged as well as to aerial leaves.
:

—

Influence of the Turgidity of the Epidermal CeUs on the Stomata.t
contests the theory of Schwendener | that the chief
cause of the widening and narrowing of the cleft of the stomata is the
changing pressure exercised on them by the varying turgidity of the
epidermal cells which adjoin the guard-cells. From observations on
a number of plants {Polygonum, Lilium, Potamogeton, Azolla, &c.), he
comes to the conclusion that the stomatic apparatus is endowed with an
independent function, and that this function is rendered possible only by
the changes in the turgidity of the guard-cells. It must, however, be
admitted that the turgidity of the neighbouring cells of the epidermis
prevents the free expansion of the guard-cells. The width of the cleft at
any particular time is therefore the resultant of two opposing forces, the
stronger of these being the turgidity of the guard-cells, the weaker that
The observations on the stomata of
of the adjoining epidermal cells.
Azolla were especially instructive, as here the opening and closing of the
cleft takes place in the ordinary way, and must be brought about by
internal forces only, as the thickening-bands which occur in other plants
in the neighbouring epidermal cells are here wanting. In grasses, also,
the case is very similar, the changes in the width of the cleft being
obviously due to forces which have their origin in the guard-cells.

—Dr. E. Schaefer

—

Anatomy of Spines.§ Under the term spine Herr E. Mittmann includes all structures which end in a sharp point, and which are adapted
by their anatomical construction for the protection of the plant, and for
the dissemination of the seeds or fruits through the agency of animals.
The following are, with some exceptions, the general anatomical characstrong development of the mechanical tissue
teristics of all spines
its situation near the surface, and increase in strength from the base
towards the apex ; the strong thickening and lignification of the walls of
the cells of which this tissue is composed.
corresponding reduction
of the assimilating and conducting tissues.
The peculiarity, especially
striking in stem-spines, that growth continues longest at the base of the
:

—A

A

* Comptes Eendus, cvi. (1888) pp. 771-4.
t Pringsheim's Jahrb. f. Wiss. Bot., xis. (1888) pp. 178-205 (1 fio-.).
X See this Journal, 1882, p. 216.
§ ' Beitr. z. Kenntniss d. Anat. d. Pllanzenstachelu,' 43 pp., Berlin, 1888.
Bot. Centralbl., sxxiv. (1888) p. 359.

See
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organ, so that its apex is its oldest part, and
its perinaucut condition.

tlio

ono whicli

first

passes

over into

—

Propagula of Pinguicula.* M. M. Hovclacqtic describes organs of
propagation hitherto unknown in Pinguicula vulgaris, in the form of buds
or propaguha seated in the axil of the lower leaves of the underground
Each bud consists of a short
stem, which ultimately become detached.
The first internode elongates considerably.
axis and four or five leaves.
The axis of the bud contains at its base only two vascular bundles higher
up they unite, but not so completely but that the two bundles can still
be distinguished. The planes of insertion of the roots do not form at the
periphery of the vascular cord a layer resembling that which clothes tho
Nothing warrants the hypovascular system of tho underground stem.
thesis that the axis of the propagulum is a stem with several confluent
;

central cylinders.

—

Flower of Orchideae.j Herr E. Pfitzer commences a series of papers
dealing with the details in the structure and development of the flowers
The jjresent instalment deals with the Cypripedilinse
of Orchidcfe.
(^Ciipripcdilum, Selenipedilum, Paphiopedilwui), Opbrydinae (Orchis Morio),
and Neottiina3 (Epipactis, Cephalantliera^.
Ovules of Rumex.J From examination of the structure of anomalous
flowers of Rumex scuiatus, Dr. S. Calloui draws conclusions favourable to

—

the hypothesis of Sachs, that the ovule of

Bumex

is

an axial structure,

and not a production of the carpel. In the anomalous flowers examined
It is the
it has become modified in a way opposite to that of the ovary.
result of a vertical and lateral prolification of the axis, and becomes
changed into a floral organ, i. e. into a pistil. The mode of evolution of
the ovule leads to the same conclusion.
Seeds of Pharbitis triloba.§ M. K. Hyrano describes in detail the
structure of this plant, a native of Japan, and especially of the seeds,
from which he obtains a resin identical in composition and in medicinal
and suggests
properties with the convolvulin contained in jalap-root
that the seeds of the Japanese plant may be introduced into commerce
A resin was obtained by dissolving the finely powdered
as a purgative.
seeds in alcohol, precipitating with acetate of lead, and purifying the
The resin thus obtained consisted partly of an oil, the
filtrate.
remainder being nearly pure convolvulin.

—

;

Structure of Impatiens.]]

—Dr. E. Heinricher describes several pecu-

Impatiens examined by him.
Alone among Dicotyledons, with the exception of Cucurhita, and in all
the species examined, he finds in the embryo four secondary roots formed
already in the seed, which develope rapidly on germination and serve to
fix the young plant in the soil.
In J. Balsamina {Balsamiua hortensis), capensis, and other species,
the cells of the embryo, and esjjccially those of the cotyledons, display
liarities of structure in different species of

strong thickenings of their walls these thickenings serving as reserve
food-materials, which are dissolved and used up in germination.
The
micro-chemical reactions of these thickenings are given in detail, and
;

* Comptes Rendus, cvi. (1888) pp. 507-10.
t Pringsheim's Jahrb. f. Wiss. Bot., xix. (1888) pp. 155-77 (2 pis.).
X Mem. Soc. Phj's. Geneve, xxix. (1887) 23 pp. and 3 pis.
§ MT. Med. Faculfat K. Japanischen Universitat, i. (1888) pp. 201-8 (2 pie.).
Flora, Ixxi. (1888) pp. 163-75, 179-85 (1 pi.).
II
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the author concludes from them, in the case of I. Balsamina^ that they
are not composed of cellulose, but of a substance probably identical with
Similar thickenings occur in the embryos of some
Schleiden's amyloid.
During germinaspecies of Papilionacese, Ceesalpiniese, and Tropseolum.
tion large quantities of starch are formed, and the author states that this
is not the direct result of assimilation, but of the transformation of the
This is shown by the fact that starch is
substance of these thickenings.
formed in just the same way when the germination takes place in the dark.
The object of these thickenings appears to be to protect the seeds from
injury by mechanical pressure, and also to a certain extent against being
devoured by birds and other animals.

—

Anatomy of Nelumbium.* Dr. E. Dennert publishes a monograph
of 'Nelumhium speciosum, completed from an unpublished MS. of Dr. A.
Wigand. The following points are treated of in detail
The structure
of the seedling ; the arrangement and imbrication of the leaves ; the
morphology of the leaf ; the structure of the flower ; the structure and
form of the ripe fruit ; the mode of growth of the rhizome ; the development of the leaves and flowers ; the development of the ovule ; the
anatomy of the rhizome and stem ; the structure and development of the
vascular bundles the structure and formation of the air-passages ; the
anatomy of the leaf and leaf-stalk ; the anatomy of the receptacle and
floral organs ; the formation of the starch in the leaves and rhizome.
The vascular bundles of Nelumhium agree with those of Monocotyledons in their isolated position, and in the absence of cambium ; but
differ in the fact that the xylem and phloem do not coalesce, but remain
distinct only in some small bundles were they found united into a closed
The large air-passages of the internodes are separated from one
ring.
another by the pith of the nodes ; only in the periphery, where they
unite into a white, spongy, structureless mass, are they in communication
from one internode to another.
The air-passages of .the nodes contain
unstalked clusters of crystals.
The larger part of the leaf is occupied
by large air-passages ; they are in immediate contact with the epidermis
of the under surface, which is entirely destitute of stomata ; the single
layer of cells of which the lower epidermis is composed is united with
the spongy parenchyma above the air-passages by strings composed of a
single row of cells ; attached to the spongy parenchyma are clusters of
crystals projecting into the air-passages.
Between the spongy parenchyma and the upper epidermis is a layer of palisade-cells. The upper
epidermis consists of a single layer of thick-walled cells, penetrated by
numerous stomata.
It is elevated here and there into warts consisting
of several layers of cells.
:

—

;

;

j8.

(X)

Physiology, t

Reproduction and G-ermination.

—

Formation of Endosperm in Dicotyledons. | Dr. F. Hegelmaier has
investigated with especial care the cases where the endosperm is formed
The filling up of the entire
in Dicotyledons by free cell-formation.
* Uhlworm u. Haenlein's Biblioth. Bot., 1888, Heft 11, 68 pp. and 6 pis.
t This subdivision contains (1) Eeproduction and Germination; (2) Nutrition
and Growth (including Movements of Fluids) ; (3) Irritability ; and (4) Chemical
Changes (including Respiration and Fermentation).
Of.
X Nova Acta Acad. Cses. Leop.-Carol. Germ., xxix. (1887) pp. 1-103 (5 pis.).
this Journal, 1887, p. 116.
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may take place in three different
ways, viz.:
(1) Tho endogenous tyjic, by the division of a nucleated
mass of protoplasm which fills up the cavity, as in Eranthis; (2) By the
formation of tissues, which commences at the periphery on all sides, and
advances centripetally this occurs in other Eanunculaceaa, as Hellehorus,
Ni'jcUa, Baminculus, Adonis, and Caltha, in the Rosacea) [Cotoneaster),
Umbellifera) (^Archangelica), Malvaccro (Mnlva, Uibiscus^), certain Leguminosa) (Hij^pocrcpis, Coronilla, Anthyllis, Lotus), and some Papaveracea)
(^Glancium, Chelidonium, Hypecoum, Eschscholtzia, Fumaria), also, in a
modified way, in Bocconia, Scabiosa, and Euphorbia ; (3) A formation of
tissue commencing at the periphery on one side only, at the micropylar
end, and leaving the chalazal part at first more or less unaffected, but
afterwards advancing towards it; this was observed in many Leguminosaa
Onohrychis, Trigonclla,
(Cytisus, Sarothanmus, BapAisia, Hedysarum,
Galega, Colutea (?) ), and in Polygonacea3 (Fagopyrum, Polygonum,
cavity of tho embryo-sac with tissue

—

;

Bumex).
In the third case the formation of parenchyma from the micropylar
end may be so sparing as not entirely to envelope the embryo, as in the
CaryophyllaccfE or the enveloping tissue may be broken through and
;

ruptured before it reaches the hinder part of the embryo-sac, as in
Chenopodiaceje, Nyctagiuese, Phytolacca, and some Lcguminosa).
peculiar modification of this process occurs in those cases where it is
localized to some other part of the embryo-sac than its apex, namely, in
a concavity, as in strongly camjiylotropous ovules this is characteristic of
the majority of species of Lupnnus. Tropaeolum is peculiar in the parietal
layer of protoplasm not breaking uj) into cells.
These various modes of formation of endosperm only correspond to a
thus Eranthis differs from the
certain extent to systematic aflSuities
other Helleboreas, and the Lcguminosa) are broken up into several
groups. Free cell-formation, in the narrowest sense of the teim, has
not at present been observed the ordinary process being an intermediate
one between that and true cell-division.
The author points out various essential differences between the
process of the formation of the endosperm in Dicotyledons and that of
the primary and secondary prothallium in the hetcrosporous Vascular
In Marsiliacete and Salviniaceae, and
Cryptogams, such as Selaginella.
in the formation of the primary prothallium in Selaginella, a true process
The prothallium of Coniferse, in which
of cell-division takes place.
there is not the sharp differentiation into two distinct portions which
occurs in Selaginella, is at first formed by free cell-formation round
distinct nuclei; though cell-division afterwards takes place in tho
formation of the tissue.
The endosperm-tissue has two distinct functions, separated from one
another in time by a period of rest. In the first place it serves as
a reservoir for the reserve-substances subsequently consumed by the
embryo and in the second place it conveys nutrient materials to the
embryo on its free surface during the period of its development. In some
cases, however, this latter function is j^erformed vicariously by the fluid
of the embryo-sac, or a portion of the material is conveyed by the enlarged
base of the embryo, whether developed into a suspensor or not but in
these cases the endosperm always co-operates in the conveyance of the

A

;

;

;

;

;

nutrient material.
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Fertilization of Euplirasia.*— Herr A. K. v. Marilaim discusses tlie
fertilization in species of Euphrasia
E. rostkoviana, E. minima,
E. Odontites, E. lutea. In reference to the first of these species, the
flowers are protogynous ; in the first stage the style protrudes for some
distance beyond the anthers, and self-fertilization is impossible ; after
twenty-four hours an intercalary growth occurs in the corolla, by which
the tube is lengthened, the stamens pushed forward, and the style
In this second stage the stigma now lies on the anthers
straightened.
of the anterior stamens, but cannot sink deeper because of the long hairs
binding the two anthers together. Meanwhile the anthers have opened,
but the pollen is not allowed to escape uutil an insect visitiac the
nectary shoves apart the obstructing anthers and dusts itself with pollen.
When the animal withdraws, it cannot touch the stigma, but takes its
load to a stigma in the first stage. In the next stage a growth again
takes place in the lower portion of the corolla, the stamens are aaain
shoved forward, the stigma lies above the two posterior anthers. These
are not felted together by hairs, they are pressed apart by tlie style, the
stigma passes into the pollen-fi.lled space between the anthers, and in
this stage self-fertilization may occur.
The slightly different conditions in the other three species are then
described, and the author notes how the differences form not only specific
distinctions, but generic characters.
Thus Euphrasia Odontites is nearer
to Bartsia than to the white-flowered species of Euphrasia ; while E. lutea
strikingly suggests Tozzia.
In establishing the genera more emphasis
should be laid upon the reproductive than upon the floral organs.

—

modes of

Adaptation of the Flowers of Eremurus altaicns to Cross-fertiliHerr U. Dammer describes the arrangements in this flower for
hindering self-pollination and promoting cross-fertilization.
He considers the chief agents in pollination to be Syrphus pyrastri and other
Syrphidae, and not, as H. Miiller states, night-flying moths.
zation.j

—

—

Germination of Monocotyledons.^ Herr M. Lewin has studied the
development of the seedling in a large number of Monocotyledons
belonging to the orders Alismacete, Liliacege, Irideee, Commelynace^,
Scitaminese, Aroidete, Palmae, and Graminege.
In Monocotyledons the
first leaves which develope have often special characters.
One of the
species specially studied is Tamus communis.
Almost at the commencement of germination the tubercle begins to develope at the base of the
cotyledon, in the region corresponding to the tigellum ; from different
points of the small spherical tubercle thus formed grow adventitious
roots, which increase rapidly in number.
Other interesting details are
given in the cases of other plants.

—

Chemistry of Germination.§ Dr. A. Menozzi publishes a preliminary account of his chemical researches on the germination of
Phaseolus vulgaris. His object was to study the transformations of
nitrogenous and non-nitrogenous substances in germination. As far as
he could observe, the most abundant product was asparagin, then amidovalerianic acid, then phenyl-amido-propionic acid. A substance like leucine
* Verh. K. K. Zool.-Bot. Gesell., xxxviii. (1888) pp. 562-6 (1 pi.),
t Flora, Ixxi. (1888) pp. 185-8 (1 fig.).
' Bidr.
t. Kjeitbladeta anat. hos Monocotyledonerna,' Stockholm, 1SS7
X
Bull. Soc. Bot. France, xxxv. (1888), Eev. Bibl., p. 77.
Arch.
Biol., ix. (1888) pp. 235-42.
Ital.
§

See

—
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That tbc substances
also obtained, beside Lypoxantbin and xantbin.
obtained result from tbc transformation of reserve products in tbc seeds,
is of course sbown by tbc fact tbat before germination there was no
Tbc autbor
asparagin nor any of tbe substances afterwards present.
mcauwbilc abstains from general conclusions.
was

(2)

Nutrition and Growth (including Movements of Fluids).

Assimilation and Expiration of Plants.*

— Hcrr

U. Kreuslcr de-

scribes exjierimeuts instituted to ascertain tbe influence of lower temperature on tbe assimilation of jdants.
Tbc plants observed were tbe bramble, bean, castor-oil, and cberrytbe conditions of experiment and tbe metbods employed were tbe
laurel
same as on former occasions, but tbe temperatures were lower. At zero
tbe exbalation of carbonic anhydride was 17-20 per cent, of tbat wbich
occurs at 20° C. in tbe case of tlie cberry-laurel and castor-oil plant in
;

;

tbe case of the bramble, tbe exbalation was only one-balf of tbat at 10°.
Assimilation at zero is for tbe cberry-laurel only 8 per cent, of tbe
possible maximum.

Production of Vegetative from Fertile Shoots of Opuntia.t
Herr F, Hildebrand describes in detail experiments in causing fruits of
Opuntin to vegetate by detacbing tbcm and placing tbem in contact with

Tbe species experimented on were 0. Ficus-hulica, 0. Maffinestbe soil.
In all cases tbe tendency
quiana, and an unnamed cultivated species.
was for cultivation of tbis kind to produce vegetative ratber than fertile
In some cases fertile sboots were first produced, but tbe
sboots.
tendency to tbe production of vegetative sboots gradually gained the
The tendency to produce both fertile and vegetative sboots
upjier band.
can, however, be incited in almost any part of the plant by external
influences.

—

Viviparous Plants and Apogamy.J Herr E. H. Hunger describes
the appearance of viviparous buds in Poa bullosa and alpina, Poh/gonum
In Poa bullosa
viviparum, Atherurus ternatus, Ficaria, and Fourcroya.
he thinks we have a true instance of apogamy combined with viviparousness, and to a less extent in P. aljjinn, Polygonum viviparum, and
Fourcroya, but not in Atherurus ternatus or Ficaria ranunculoides. In
Poa lulbosa the bulbs are formed in the fructification, but not in connection with the flowers, which are usually altogether wanting, or, if
they consist of two or three leaves strongly
present, unfruitful
thickened at the base. Where seeds are produced, the resulting seedlings show no special hereditary tendency to tbe formation of bulbs. The
bulbs borne in tbe inflorescence also usually produced, on germination,
normal plants with no well-marked tendency in this direction while, on
the other hand, the terrestrial buds displayed the inherited tendency
;

;

very strongly.

Conduction of Sap through the Secondary Wood.§— Herr A. Wieler
has investigated, in the case of a number of different dicotyledonous trees,
* Bied. Ceutr., 1888, pp. 265-7.
See Journ. Chcm. Soc. Lond., Abbtracts, 1888,
t Ber. Deutsch. Bot. Gesell., vi. (1888) pp. 109-12 (1 pi.).

p. 742.

Ueb. ehiige vivipare Pflanzea u. d. Ersclieinung d. Apogamie
Bautzeu, 1887. See Bot. Ztg., xlvi. (1888) p. 3H2.
§ rringahcim's Jahrb. f. Wiss. Bot., xix. (1888) pp. 82-137 (1 pi.).

X

G3

'

j)p.,

b.

derselben,'
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the part played by the secondary wood in the conduction of sap, and the
importance of the anastomosing of the veins in the leaves for the supply
of water to the transpiring surfaces.
In all the trees examined, with possibly the exception of the horsechestnut, only a portion of the alburnum of the branches has the power
of conduction, and even this portion displays the property in very
different degrees, the last annual ring exhibiting it the most strongly.
The method of examination was by causing the wood to absorb a soluble
pigment, and the same results were obtained with fuchsin and with
methylene-blue.
The different vessels in the same vascular bundle
display very different properties in this respect.
The author confirms
Pfeffer's statement that many soluble aniline-pigments pass readily
through the protoplasm.

—

Development of Wheat.* M. Balland states that an ear of corn
rapidly increases in weight and attains its maximum about the thirtieth
day after flowering it then diminishes progressively during the fifteen
days which precede harvest. The grain follows the same course, but it
attains its maximum a few days later.
Inversely the other parts of the
ear (the rachis and chaff) diminish up to the moment when the grain
attains its maximum ; they are then to the grains nearly in the proportion of one to four. While the grain grows, the acidity of the nutrient
fluids diminishes, and we are able to follow the condensation of the
soluble alluminoid matter simultaneously with the transformation of the
sugar into starch.
;

—

Root-pressure. "f Mr. C. B. Clarke represents the accepted doctrine
^" Another kind of motion of water in the
regarding root-pressure thus
plant, depending not on suction but on pressure from below, is caused by
the roots.
It is the root-pressure which forces out drops at particular
The author denies that root-pressure exists in
points of the leaves."
any case, and maintains that the whole mechanical fluid action in plants
must be considered in accordance with the laws of capillarity.
:

—

—

Curvature of Plants. | M. F. Elving states that it is well known
that plants grow in a certain direction, and that this direction is determined by their weight, by radiation, humidity, &c., and that they seek
to regain their normal position by characteristic curvatures if they are
If a tube containing Phycomyces nitens is placed
in any way disturbed.
horizontally, the first effect noticeable is a movement of the protoplasm
towards the uppermost wall of the cell ; in consequence of this, growth
takes place to a greater extent in the upper part.
It may be taken as a
general rule, then, that flexion of a stem favours the development of the
coUenchyma on the convex side, while hindering it on the other side.
Influence of certain Rays of the Solar Spectrum on Root-absorpMr. A. B. Griffiths and Mrs.
tion and on the Growth of Plants.§
Griffiths daily exposed mustard and bean plants grown in calcareous soil,
to which had been added a definite amount of ferrous sulphate, to various
Incineration of the plants showed that
portions of the solar spectrum.
the greatest amount of ferric oxide was contained in those exposed to the

—

*

Comptes Eendus, cvi. (1888) pp. 1610-2.
t Journ. of Bot, sxvi. (1888) pp. 201-3.
X Morot's Journ. de Bot., ii. (1888) pp. 197-200.
§ Proc. Eoy. Soc. Edin., cxxiii. (1887) pp. 125-9.
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ycllow-grccn rays D-E, under the influence of which rays also the greatest
Examination of the plant for Kulpluir as
is evolved.
representing the albuminoids, which must have derived their sulphur
from the ferrous sulphate, showed that the maximum of albuminoids was
attained under the influence of the rays D-E.

amount of oxygen

—

Absorption of Nitrogen by Plants.* ITerren Ilelricgel and Willfurth have made some experiments in boxes in which were sown oats,
It was found that those of the order Papilionaceio
peas, buckwheat, &c.
were able to grow and flourish long after all the nitrogen present in the
soil had been absorbed by them, whereas oats, &c., only grew as long as
tliere

was any of the nitrogen

the seed,

left that

had been originally contained in

&c
(3)

Irritability.

—

Method of Studying Geotropism.t Miss A. Bateson and Mr. F.
If a
Darwin describe a method for studying geotropic curvatures.
flower-stalk remains for an hour or two pinned down to a board in a
horizontal position, so that no curvature can take place, a well-known
The freed ends spring up with a
result is seen on its being released.
sudden geotropic curvature. The method employed by the authors is
based upon this fact. Geotropic stems were immovably fixed at various
angles, and the amounts of curvature occurring on release were taken
as representing the geotrojiic stimulus corresponding to each position.
Whatever may be the faults of the method, it has one merit, that the
organ is exposed to a constant instead of to a varying stimulus, as must
be the case if the stem is free to curve during the period of stimulation.
The authors then give the results of a series of experiments made with
the young flower-stalks of plantain (Plantago lanceolata).

Chemotactic Movements of Bacteria, Flagellata, and VolvocineaB.
Pfeffer in a previous work has shown that the spcrmatozooids
of ferns and Sclaginella are attracted by malic acid, and that this serves
In the present paper | he
to conduct them into the archegonial canal.
proves that motile bacteria, colourless Flagellata, and some chlorophyll-

— Dr. W.

containing Volvocincfe are in a similar manner enticed or dispersed by
certain substances, a phenomenon which he designates by the term "chemocapillary tube
taxis."
The method of investigation is very simple.
closed at one end, from 0*03 to 0*08 mm. wide, and 4 to 7 mm. long, is
furnished with a definite solution, and its open end pushed into the drop
To
of fluid containing the organisms in a state of equal distribution.
obtain a striking congregation of bacteria for instance, it sufijces to
introduce a capillary tube charged with a 2 to 4 per cent, meat sc tion
In a few seconds there is air iy a
in a drop containing B. tcrmo.
marked confluence of the bacteria, and in from 1 to 2 minute the
anterior part of the tube is thickly filled with them.
The author worked out completely the c\\cmoi&xi& oi Bacterium termo.
Spirillum undula, and Bodo saltans ; Bacillus suhtilis, Spirillum rubrum,

A

_

* Bied. Centr., 1888, pp. 228-30.

See Journ. Chem. Soc. Lond., Abstracts, 1888,

p. 742.

Ann. of Bot., ii. (1888)
t Untersuch. Bot. Inst. Tubingen,

t

6.^^-8.

ii.

(1888) p. 582.

Cf. this Journal, 1884, p. 412.
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typhoid bacillus, Spirillum cholerse asiaticse, &c., were also investigated
with positive results. On the other hand, the colourless Flagellate,
Astasia proteus and CJiilomonas paramecium were found to be absolutely
non-chemotactic, as also were the green Flagellata and all the Infusoria
investigated (12)
the latter indeed seemed to possess no chemotactio
susceptibility whatever, oxygen excepted.
The organisms examined were found to be positively or negatively
chemotactic according to the nature of the stimulant material, and
sensitive in different degrees.
A given substance may act upon one
organism, but not upon another, e. g. dextrin excites B. termo to an
extraordinary degree, but not Spirillum.
Among inorganic bodies the salts of potassium in general, and
among the organic bodies peptones particularly act as lures, the carbohydrates less, whilst glycerin has no effect.
Negative chemotaxis or dispersion of the organisms is usually produced by alcohol, acid and alkaline reactions, and by a too great
concentration of the stimulant material.
The nutritive value of any
substance, and its stimulant capacity, stand in no direct relation glycerin,
for instance, possesses no chemotactic action, although an excellent
nutritive material for many bacteria.
How extremely sensitive organisms
are to certain substances is shown by the fact that B. termo is attracted
by even a
001 per cent, peptone solution.
The paper contains numerous remarks on the convenient application
of chemotaxis for catching certain organisms, which if correct may be
found of service in shortening the time taken in obtaining pure
;

;

•

cultivations.

M. J. Massart * has repeated, and to a large extent confirmed,
Dr. Pfeffer's observations. The Flagellata, Tetramitrus rostratus and
CMlomonas paramecium, stated by Pfeffer to be non-chemotactic, he finds,
on the other hand, to be very sensitive.
(4)

Clieinical Cliang-es (including Respiration

and Fermsntation").

—

Changes of Substance and Force connected with Respiration.f
Dr. H. Eodewald continues his observations on the chemical and
mechanical changes which accompany the process of respiration of plants.

The average

value of the fraction

of CO2 there is given

off

4 37
•

CO

he finds to be 1-061 for 1 ccm.
O2
and for 1 ccm. of O2 4 46 cal.

-pr-^

cal.,

;

•

Formation of Starch from various substances. |

—By

immersing

filaments of Spirogyra in the substances in question, Herr T. Bokorny
finds that plants have the power of producing starch from various substances of the nature of alcohols, as well as from glucoses, viz. from
methylol (probably in consequence of its splitting up readily into formic
aldehyd and methyl alcohol), glycol, glycerin, and mannite. All these
substances agree in being compounds of hydroxyl
with carbon and

OH

hydrogen.
*

CE. Soc. R. Bot. Belg., 1888, pp. 88-98.
t Pringsheim's Jalirb. f. Wiss. Bot., xix. (1888) pp. 221-91 (1 pi.).
Journal, ante, p. 455.
% Ber. Deutsch. Bot. Gesell., vi. (1888) pp. 116-20.

Cf. this
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General.

—

Relationship between Ants and Plants in the Tropics.* Herr
A. F. W. Scbiuiper publishes the results of ob.servations on the nature
of the comicction between myrmccophilous plants and the ants which
inhabit them in troincal America.
The leaf-cutting ants are probably the most powerful enemy to which
Other species
vegetation is subject ia tropical and subtrojucal America.
of ants, on the other hand, afford protection to vegetation by destroying
The
or keeping aloof the leaf-cutting ants and other enemies of plants.
orange trees in the ]irovince of Canton in China are in this way protected

by nests of tree-dwelling

ants.

myrniecophilous trees and shrubs, the author states
that in most cases no special adaptation in the structure of the plant to
In other cases, however, observed
its habitation by ants can be proved.
by him in Brazil, it is eviilent that such adaptations do exist, and this
In this and in otlier
is especially the case with Cecropia adenopus.
species of the genus, the ants inhabit hollow cavities in the tubular intor-

With regard

to

nodcs, which serve, in the first place, to add to the flexibility of the
branches, but also as a dwelliug-ijlace for countless myriads of ants.
The protective function of these ants is shown by the facts that in every
specimen in which these cavities were not inhabited by ants, the leaves
were found to be entirely destroyed by leaf-cutting ants. In another
species of Cecropia which is not inhabited by ants, and which does not
possess these cavities, the tree is protected from the visits of the leafcutting ants by the extreme smoothness of the stem, which is covered by
a coating of wax. In C. adenopus a special source of nutriment is furnished to the ants which inhabit it, in a quantity of ovoid or pear-shaped
bodies, which cover the under side of the base of the leaf-stalk with a
These bodies, known as " Miillcr's corpuscles," are
velvety coating.
probably mctamori)hoscd organs for the excretion of mucilage or resin.
They are but slightly attached to the hairs, and are very rich in albuminoid substances and in fatty oils. They are entirely wanting in the
In Acacia spjliaerospecies of Cecropia which are not inhabited by ants.
cephala, the spines of which are inhabited by ants, similar bodies, which
If these
serve for their nourishment, are found at the apex of the pinnae.
bodies are removed they are formed again with great rapidity.
Extra-floral nectaries are regarded by Schimper, along with Belt and
Dclpiuo, as having for their primary function the attraction of friendly
ants which protect the plant from the attacks of leaf-cutting species.
The formation of the nectar in these nectaries may extend over a period
of several weeks.
The nectaries are not in themselves directly serviceable to the plant, as can be shown by removing them, when the health
and vigour of the plant are not injured. The sugar in the nectar is
undoubtedly a product of the assimilating power of the leaf itself.
Extra-floral nectaries are especially numerous in the Tropics where the
leaf-cutting ants most abound ; and they are found most frequently in
the floral region, where they are most serviceable in rendering protection
to the organs of reproduction.
• 'Die Wecbselbeziehungen zw. Pflanzen u. Ameiscu im tropischen Amerika,'
96 pp. and 3 pis., Jena, 1888. See Naturforscher, xxi. (1888) pp. 171-4. Cf. this

Journal,

u.ntc, p.

87.
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Deposition of Calcareous Incrustations on Fresh-water Plants.*—

Herr N. Pringsheim maintains

that the deposition of a calcareous
incrustation on plants growing in fresh water is necessarily connected
with the process of assimilation, and takes place only in the light. This
can be shown by experimenting on Chara, Nitella, Confervaceas, the
leaves of some mosses (Mnium) or aquatic flowering plants, with a saturated solution of calcium bicarbonate.
The lime-salt used is by no
means indifferent, no precipitation taking place from neutral calcium
carbonate.
The deposition is accompanied by the evolution of bubbles
of oxygen, and is evidently a function dependent on transpiration.

—

Action of Ether on Plant-life.f Dr. G. Brenstein finds that an
atmosphere saturated with ether kills barley and wheat sprouts within
thirty minutes.
Five minutes' exposure affected the plants, the tips of
the leaves, consequently the oldest portions, being first killed, whilst the
basal portions of the leaves, and therefore the youngest parts, resisted
longest.
Experiments made with portions of Elodea canadensis showed
that five minutes' exposure to the ether atmosphere sufficed to kill the
plant
the thin texture of the leaf of this plant seems to make it more
permeable to ether than are the leaves of wheat and barley.
;

B.

CRYPTOGAMIA.

Cryptogamia Vascularia.

—

Dr. S. H. Vines points out the
generally assigned to the Isoetese that
proposed by Sachs and Goebel, according to which they, together with
the Selaginellacese, make up the class Ligulatse.
He suggests, on the
other hand, that they are a heterosporous form
and the only one
hitherto recognized as such
of the Eusporangiate Filicinte.
In its
general habit, and in the absence of sporangiferous cones and of specially
differentiated sporophylls, Isoetes resembles Filices, as also in the more
general features of its embryogeny.
The velum of Isoetes may also be
homologous with the indusium of many Filices.

Systematic Position of

objections to the position

Isoetes.:{:

—

now

—

—

—

Development of the Root of Equisetum.§ Mr. J. E. Vaizey has
investigated the origin of the double endoderm of the root of Equisetum.
He finds that the apical cell gives rise to two kinds of tissue, the outer
layer or cylinder constituting the exomeristem, which incloses the
central cord constituting the endomeristem of Eussow.
The exomeristem is distinguished from first to last by its cells being arranged in
radial rows, while those of the endomeristem are not so arranged, and
are smaller than those of the exomeristem.
Muscineae.

Reproduction of Thamnium alopecurum.[|

—Herr

J. B. Schnetzler

describes specimens of Thamnium alopecurum, which were fructifying
freely, and the sporanges filled with well-developed spores.
The author
placed the moss under water ; it continued to grow all the winter, and
* Pringsheim's Jalirb. f. Wiss. Bot., xix. (1888) pp. 138-54.
Cf. Journ. Cliem. Soc. Lond., 1888, Abstr.,
t Arch. Pharm., xxv. pp. 918-24.
p. 624.
117-23.
Ann.
of
Bot.,
ii. (1888) pp.
X
§ Ibid., pp. 123-4.
Bull. Soc. Yaud. Sci. Nat., xxiii. (1888) pp. 161-1.
11

1888.
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After growing under
in tho spring formcil a number of new shoots.
water the moss exactly resembled a sub-lacustrino variety of T. alopecurum, which grows at a depth of 200 metres in the Lake of Geneva.
On examining the young shoots, brown filaments which were formed of
On those filaments or rhizoids
cells with oblique septa were seen.

gemma) were developed.

—

Protonema of Schistostega osmundacea.* Herr F. Noll describes
tho mode of vegetative reproduction of the protonema of this moss, and
explains its shining appearance by its peculiar construction, which causes
its lenticular cells to concentrate all the light tliat falls upon them on
their posterior wall, and to illuminate intensely the chloropliyll-grains
which collect on these walls. The rays which enter these colls in a
parallel direction are so reflected that tliey again emerge parallel or
slightly convergent, by which the bright shining appearance is brought
about.

Physiological

and Comparative Anatomy of Sphagnaceae-f

— In

this treatise Ilerr E. Eussow treats especially of the anatomy of the
He shows that
leaves of Spliagnum from a physiological point of view.
not only the leaves on both the erect and the pendent branches, but also

the separate parts of the leaf, are adapted, by their structure, to the
various requirements as regards firmness. This firmness is chiefly secured
by the stiffening of the hyaline cells by means of annular and spiral
fibres. These occur in all the cells of the leaves of the pendent branches,
and in those of the basal half of the cells of the erect branches, in the
form of bands projecting slightly into the cell-cavity. In the cells of
the upper half of the leaves on the erect branches there are, on the other
hand, a larger or smaller number of broad stiffening plates or bands
placed at right angles to the cell-wall. The diameter of these plates at
right angles to the cell-wall decreases from the apex towards the base
It is chiefly by these plates that the surface of the
of the leaf.
leaf becomes folded in ; they run across the leaf, and are united by
anastomoses running in the direction of the length of the leaf. The
leaves belonging to the fertile stem and branches, which are usually
completely concealed, have no similar stiffening-bands ; they consist
simply of uniform chlorophyllous cells, their main function being the
nutrition of the sporogonium. The pseudo-fibres of the stem-leaves must be
distinguished from the true fibres of the hyaline cells, being nothing
more than portions of cell-wall which remain behind between the orifices
resulting from resorption. The pores of the hyaline cells have, in all the
species which do not permanently live in water, their margins strongly
thickened in a peculiar way, for the purpose of preventing the rupture
of the margins, and in order to facilitate the absorption and the retention
of water. The stiffening-bands increase the inner surface of the hyaline
cells, and hence their capillary power. The position of the cLlorophyllEither on
cells is determined by the necessity of protection from light.
both sides or on the one most exposed to the light they are partially or
When this is not
entirely covered on both sides by the hyaline cells.
the case, the free walls of the chlorophyll-cells are imbricately apicu*

Ycrsamml. Deutscher Naturf.

u. Aerzte,

Wiesbaden, Sept. 21, 1887.

CeDtralbl., xxxiv. (1888) p. 399.
t ' Zur Anat. resp. physiolog. u. vergleich. Anat. d.
See Bot. Ztg., xlvi. (1888) p. 335.
5 pis., Dorpat, 1887.

See Bot.

Torfmoose,' 35 pp. and

—
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and the ligtt can reach them only after heing repeatedly refracted
in the cells.
In the pendent branches, where the leaves are better protected from light, the two kinds of cell lie side by side without covering
one another, but the hyaline cells are more tumid. Further protection
from the light is afforded by papillae, and the deposition of pigment in
the cell-walls, giving the living plant a brown appearance, especially in
late,

sunny

spots.

The

use of these morphological characters for purposes of classifica-

tion is then discussed.

—

Forms of Sphagnum.* Dr. Roll defends his previously published
views against the objections of Warnstorf,' and adduces additional
arguments in favour of classifying the numberless forms of bog-mosses
into a number of series passing into one another by insensible gradations,
rather than into sharply differentiated species and varieties.
Algae.

—

Classification of Chlorophycese.t
Dr. J. B. de
following classification of the green algte, viz.

Toni proposes the

:

Order I. Confer voided.
Suborder 1. Oogamse. Families

—

Coleochaetacege, Mycoideacese,
CEdogoniacese, SphsBropleacese, Cylindrocapsaceae.
Suborder 2. Isogamse. Families
Ulvaceae, Chsetophoracese,
Ulothricacese,
Cladophoracege, PithophoraceaB,
Phseothamnacete, Trentepohliacese.
:

:

—

Order II. Siphone-s;.
Suborder 1. Oogamse. Family
Vaucheriaceae.
Suborder 2. Anogamse.
Families
Botrydiaceae,
:

—

:

—

Phyllo-

siphonaceae, Bryopsidaceae, Derbesiaceae, Spongodiaceae,
Udoteaceae, Valoniaceas, Caulerpaceee, Dasycladaceae.

Order III. Peotococcide^.
1st Family. Volvocacese.

2nd

Subfamilies

:

—Volvoceae
—

(Oogameae,

Isogameae), HEematococccEe, Cylindromonadeae.
Family, Pahnellacese. Subfamilies
Ccenobieae (Hydrodictyeae, Pediastreae,
Scenedesmeae), Pseudo-coenobieae,
Eremobieae
(Rhaphidieae,
Characieae,
Endosphgerieae),
Tetrasporeae, Dictyosph^rieae, Nephrocytieae, Palmelleae.
:

Order IV. Desmidioide^.
1st Family. Desmidiacese.

—

Subfamilies
Eudesmidieae, Didymoideae (Closterieae, Docidieae, Micrasteriete).
2nd Family. Zygnemacese. Subfamilies :—Mesocarpeae5 Zygnemeae.
:

—

Prof. A. Hansgirg points out that
Classification of Oonfervoidese.f
different genera of algae have been confounded under the name
Aphanochsete, viz.
(1) the true Aphanochsete Berth., distinguished

two quite

:

—

vegetative cells being furnished with stiff bristles, which appears
to be nearly allied to ColeocJisete, but differing in having no oogamous
mode of reproduction, and in its zoogonidia being provided with four
vibratile cilia instead of two ; and (2) Aphanochsete A. Br. = Herposteiron
Nag., belonging to the ChastophoraceEe.

by

its

» Bot. Centralbl., xxxiv. (1888) pp. 310-i, 338-42, 374-7, 385-9,
Cf, this
Journal, 1886, p. 108.
% Flora, Ixxi, (1888) pp. 211-23,
t Notarisia, iii. (1888) pp. 447-53.

3 G 2

— ———— —
—
SUMMA.KY OF CURRENT RESEARCHES RELATING TO

77G

Dr. Hansgirg proposes the following classification of the Confer voiclciB
or Noniatophycca)
A. Vegetative cells iminiicleated.
1. CoLEOCHiETACEyT;.
Aphanochsete Berth., Clipetopeltis Berth.
a. AnoogaiuaB
doubtful, OMoch set eThsv., Acrochsetclh-iu'^s., Phccophila
Hauek, Bvlbocolcon Brings.
:

:

;

h. Oogamfc
Cvleocheete Breb.
CEdogoniaoe^.
(Edogonium Link, Bulhoclieete Ag.
:

2.

3.

CyLINDROCAPSACEiE.
Cijllndrocaj)sa Eeinsch.

4.

Trentepohliace^.
a.

Chroolcpidaeeae
Tricliopliilus

CJdorotylium

:

Trentepoldia

Ktz.,

Mart.,

Lcptosira

Bzi.,

Microthamnion Ktz.,
Pilinia Ktz., Acrohlaste Beiusch,

Web., Ctenodadiis

Bzi.,

Chlorothamnion Bzi. doubtful, Bidbotrichla Ktz.
PJiycopeliis Mill., Mycoidea Cunu.
h. Myeoidaceae
IjLOTHRICHACEiE.
Hormidium Ktz., Scldzogonium Ktz.,
a. Ulothrichcae
Hormiscia Aresch., Ulothriv Ktz., Gloeotila Ktz. ex p.
h. ChfetophoracecB :
Sfiffeoclonium Ktz., Endodonimn Szym.,
Entodadia Reinke, Chseiophora Schr., Braparnaldia Ag.,
Clisetonema Now., Herposteiron Niig., Bcinkia Bzi.,
;

:

5.

:

Cldorodonium Bzi

—

,

LitJiobryon

Rupr.

UlvaeefE
ZJ/i-a
L., Monostroma Thr., Enteromorplia
Link., Zelterstedtia Ag., Ilea Ag., Diplonema Kjell.,
Schizomeris Ktz., Protodcrma Ktz., Bermatophyton Pet.,
Ulvella Crouan, Prasiola Ag.
B. Vegetative cells 2-multinucleated.
c.

6.

:

CoNFERVACEiE.

Confervcfc
Conferva L., Microspora Thr., Chsctomorpha
Ktz., Bimidearia Wittr., BMzodonium Ktz. ; doubtful,
Confcrvites Brongn., Bictyothde Bzi., Urospora Aresch.
Cladopliora Ktz., Chlorapteria Mont.,
Cladophoracefe
h.
Pcripldegmat'mm Ktz., Gongrosira Ktz. ex p.
PithophoracejE
Pithoplwra Wittr.
c.
C. Vegetative cells multinucleated.
a.

:

:

:

7.

SPH^ROPLEACEiE.
Spliaeroplea Ag.

—

New Genera of Perforating Algae.* MM. E. Burnet and C.
Flahault refer to the two algfe de^cribed by Lagcrheim | as perforating
the shells of molluscs, viz. Codiolum piolyrhizum uml Mast'igocoleus testarum.
TLicy point out that the so-called chroococcoid cells of the latter alga
do uot belong to it at all, but to an altogether distinct species, which
they" now describe as the type of a new genus under the name Hyella
csespitosa.

The genus Hyella is regarded by the
known of the order Chamfesiphonaceas.

authors as the highest typo yet
when young, circular
patches of an olive colour composed of radiating filaments permeating
It forms,

* Morot'd Journ. de Bot., ii. (1888) pp. 161-5.
t See this Journal, 188G, p. G65, 1887, p. 285.
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the cMtinous coat of tlie sliell, and striking branclies downwards into
the test.
Each filament is composed of a number of cells which readily
separate from one another, and which may divide internally into secondary cells, and then present a remarkable chroococcoid appearance,
the cells thus formed being without doubt organs of propagation.
In
addition to these Hyella produces sporangia resembling those of
Dermocarjpa, usually terminal, pyriform, and containing a large number
of minute globular spores.
The organism described by Lagerheim as Codiolum polyrMzum is in
reality the sporange of an alga most nearly allied to the SiphonocladaccEe,
and named by the present writers Gomontia polyrMza. The sporanges,
however, differ from any hitherto known.
Gomontia forms green
I^atches, especially on dead shells, composed of branched segmented
filaments.
The sporanges result from a total or partial usually unilateral
swelling of one of the cells of the horizontal filaments.
From these
sporanges proceed two kinds of reproductive bodies, biciliated zoospores
which conjugate without germination, and aplanospores. These aplanospores do not germinate directly, but give birth to bodies resembling the
sporanges from which they spring.
After remaining for a time in this
form, they put out rhizoids into the shell, or divide into from 2 to 8

secondary aplanos^Dores.

—

Ulothrix and Stichococcus.* M. E. de "Wildeman agrees with
Hansgirg in regarding Ulothrix nitens Men. and TJ. flaccida Ktz. as
forms of the same species, but differs from that authority in his view
that Stichococcus hacillaris belongs to the cycle of evolution of the same
species.
Ulothrix undoubtedly has a tendency to break up into isolated
cells bearing a strong analogy to those of Stichococcus, but in their
filamentous condition there is always a sufficient difference between
them. M. de Wildeman has found, associated with U. tenerrima Ktz.,
another filamentous alga which also has a tendency to break up into
He suggests that
isolated cells, and which he identifies with Gloeotila.
it is this alga which is really another phase of Stichococcus.

Trentepohlia.|

—M. E. de Wildeman defines the characters of several

species of this genus,
Trentepohlia enter into
genera of lichens.

and confirms the observation that species of
the composition of Coccogonium and of other

Diatoms from a Trygon.J— Dr. G. B. de Toni has examined the
contents of the digestive apparatus of a specimen of Trygon violacea,
caught in the Adriatic. Besides a few filaments of Ulothrix implexa and
some fragments of an undetermined Cladothrix, he found a large number
of diatoms, of which two, Isthmia enervis and Bhabdonema arcuatum,
were additions to the diatom-flora of the Adriatic.
Fungi.

Luminosity of Fiingi.§

—Mr. W. Phillips

enumerates the following

known to be luminous
Agaricus olearius
from Europe, A. igneus, Amboyna, A. noctilucens, Manila, A. Gardneri,
Brazil, A. lampas, Australia, A. Emerici, Andaman Isles, Polyporus
species of fungus as certainly

*

CR.
CR.

:

Soc. E. Bot. Belg., 1888, pp. 80-7.
Cf. this Journal, ante, p. 632.
Soc. R. Bot. Belg., 1888, pp. 140-8.
t Atti E. Istit. Veaeto Sci., vi. (1888) 5 pp.
See Eev. Mycol., x. (1888; p. 120.
§ Proc. Woolhope Club.

t

—

—
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and P. sulpliurciis, Europe, antl Buhjminm sp., Jamaica. The
luminosity of the following species, all from Europe, rests on more
Agaricus fascicttlaris, Corticium coeruleum and
doubtful observations:
To these must be added the
lacteum, and Cladusporium umhrimim.
structures known as Bhizomorplia, probably the mycelium of other fungi.
The author believes that the seat of the phosphorescence is always the
mycelium, and that when the case appears to be otherwise, it is due to
a mycelium parasitic on the fungus, and imparting to the latter its
annosiis,

luminosity.

—

Conidiferous Form of Polyporus biennis.* M. Boudier has met
with a curious form of Polyporus biennis Bull., which may be specified
under the name of PUjclwgaster alveolatus. It was composed of two oblong
club-shaped bodies, of from 2^ to 3 cm. in height and 1 cm. in breadth
the pedicels were united in a common stipe some mm. from the base.
These club-shaped bodies were of a reddish-white colour, and were
tomentose on the surface, which was covered with a slightly prominent
network composed of roundish angular or labyrinthiform pores.
;

—

In the last-published part of his
Classification of Basidiomycetes.t
Mycological Observations Herr 0. Brefeld proposes the primary classification of the Basidiomycetes into two groups, Protobasidiomycetes
and AuTOBASiDiOMTCETES. In the former the basidia are septated and
in the latter the basidia
pluricellular, each cell producing one spore
are unicellular, usually giving birth to two or four spores.
The Protobasidiomycetes are again divided into three families,
Pilacrese, Auriculariese, and Tremellinese, distinguished by the internal
In
or external position of the basidia and the mode of their septation.
the PilacreHe the basidium is septated transversely, and is composed of
four superposed cells, and the fructification is angiocarpous, an envelope
being formed roimd the basidial apparatus, which must perish in order to
In the Auricularieaj the basidium is also septated
set the spores free.
The TremellinefB
transversely, but the fructification is gymnocarpous.
have their basidia septated longitudinally, the primitive mother-cell
being divided into four by two septa at right angles to one another
each of the four cells is a long sterigma terminated by a spore.
The Autobasidiomycetes are divided into the following ten families,
according to the degree of protection of the fructification
'

'

;

:

f

Gymnocarpi

<
(

Dacryomycetes.
Clavarieae.

ThelephoreJB.

ITulostomeas (Lycoperdacese).
HymenogastresD.
Nidulariefe.
Phalloidese.

Hydnese.

Hemi-angiocarpi

I

Agaricinese.
Polyporese.

Comparing this with the ordinary classification, the group usually
designated Hymenomycetes includes the last two families of Brefeld's
* Soc. Bot. et Mycol. de France, Session Cryptoganiique, 1887 (1888) pp. 55-8.
t Unters. aus' d. Gesammtgeb. d. Mykologie,' Heft vii., 178 pp. and 11 pis.,
See Morot's Journ. de Bot., ii. (1888) Rev. Bibl., p. 69.
Leipzig, 1888.
'
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Protobasidiomycetes, and the angiocarpous and hemi-angiocarpous
Autobasidiomycetes.
Tbe Tremellini in tbe ordinary sense of the
term include the author's Auriculariese, Tremellinefe, and the greater
part of the Dacryomycetes.
The angiocarpous Autobasidiomycetes
correspond to the Gasteromycetes.
The Pilacrefe consist of the single genus Pilacre. It possesses a
peridium composed of the ultimate ramifications of the hyphae, while
The
the lower parts of the same hyphae give birth to the basidia.
germinating spore developes into a mycelium, a portion of which grows
beneath the surface of the nutrient fluid, while the aerial portion gives
Pilacre may be regarded as a Gasteromycete with its
birth to conidia.
basidia septated transversely.
The fructification of the Auricularieae consists of irregular masses
it is gymnocarpous, the basidia being
enveloped in abundant mucilage
formed on the surface ; each of the four superposed cells of which they
are composed puts out a long broad sterigma which traverses the whole of
the mucilaginous envelope, and terminates in a large reniform spore.
Auricularia, with which Hirneola
Brefeld divides it into two genera
is united, and a new genus Tachaphantium, composed of a single species,
which forms small warts on the bark of branches of the lime.
The Tremellineee have a gymnocarpous fructification, and the basidia
are divided longitudinally by two septa at right angles to one another.
It comprises the genera Exiclia, Ulocolla, Craterocolla, Sebacina, Tremella,
and GyrocepJialus. The new genus Ulocolla (formed of Tremella saccharina and foliacea') is distinguished by the mode of germination of the
spores, which resembles that of Exidia, the spore dividing into two cells,
each of which puts out a short filament ending in a group of conidia
having the form of straight rods. Craterocolla is also a new genus,
formed from the single species Tremella Cerasi, distinguished by conidiferous filaments differing greatly in appearance from those which give
birth to the basidia.
GyrocepJialus is also composed of a single species,
Guepinia helvelloides Tul.
Of the Autobasidiomycetes the only family treated of in this section
of the work is the Dacryomycetes, composed of the genera Dacryomyces,
Guepinia, and Dacryomitra, usually placed under Clavariese, sometimes
under Tremellini.
The Dacryomycetes are distinguished by their
basidia having the form of an elongated bifurcate club, bearing at its
extremity two long arms or sterigmata, which narrow gradually upwards, each ending in a single large spore.
The characters of the four
genera are given by the author in detail.
;

:

—

New Tubercularia.* M. N. Patouillard, while examining some
fungi sent from the Jura, noticed on the stems and leaves of some
grasses small white spots, which presented a remarkable structure.
These little tubercles were round, from
5 to 2 mm. in diameter, and
sessile, hyaline, and gelatinous.
Under the Microscope these tubercles
were seen to be composed of colourless and branching filaments; a
slight swelling can be observed at the end of these, and this forms an.
ovoid mass, which is the commencement of the spore.
This spore is
separated by a septum, and below this the filament emits a lateral
branch which continues to elongate.
The author gives a diagnosis of
this plant, to which he has given the name of Tubercularia cJisetospora.
•

* Soc. Bot. et Mycol. de France, Session Cryptogamique, 1887 (1888) pp. 29-30.
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—

Calostoma Desv. (Mitremyces Nees).* Mr. G. Massco discusses
Ho was enabled in ono
tho morphology of the genus Calostoma Dcsv.
case especially to follow the course of development from the period of
The structure was
ditfcrentiatiou of tho globa to that of dehiscence.
found to be in every respect homologous with tho pcridium of tho
Phalloidea), but differs in being entirely deliquescent at au early period.
Calostoma is morphologically most nearly related to the genus Gcastcr,
the homology in many respects being absolute, the differences at tho
same time extreme. The external pcridium of Gcaster, which splits in a
stellate manner when ripe, corresponds to the exoperidium and cndoperidium in Calostoma, the inner pcridium in Geaster being the morphoAlthough the species
logical equivalent of the spore-sac in Calostoma.
of the genus Calostoma are, with two exceptions, restricted to narrow
areas, the genus is widely distributed, extending from Massachusetts to
the south of Tasmania, and from New Granada to Tasmania, with a
vertical range from near the sea-level to 9000 feet in the SikkimHimalayas.

The author concludes with

descriptions of the various species of tho

genus.

Pimina, a new Genus of Hyphomycetes-t— Mr. W. B. Groves
describes a new genus of Hijphomycctes parasitic on the hyphio of
Polyactis, and on the leaves of Passiflora princeps and P. quadranguPimina: Hyphai sterilcs repentes,
laris from Monkstowu, Dublin.
hyaliuoB v. subcoloratEe ; fertiles erectte, fuliginea, sursum basidiis

—

corouata;.

Conidia simplicia, hyalina, acrogena.

—

Herr F. v. Thiimen enumerates 4202 species
Fruit-trees.:j:
The sweet
of parasitic fungus which attack 77 different kinds of fruit.
chestnut appears to have the largest number of enemies, as many as 326
The author remarks that
species, and the vine comes next with 323.
when the same fungus ajipears on different organs of the same plant, it
is constantly described under different names.

Fungi of

Parasitism of the Truffle.§

— M. H. Bonnet

states that

M. Tulasne

observed truffles entirely covered by their mycelium. Numerous
white cylindrical threads were noticed, and these adhered to particles of
Microscopical examination of
earth by the extremity of their branches.
these threads shows them to be composed of septated cylindrical filaAs to the
ments which are straight and parallel to one another.
anatomical relation of the mycelium with the surface of the fungus, the
filaments which compose the first are all connected with the surface of
the truffle, and it is not at all easy to discover where the pcridium
separates itself from its byssoid envelope.
first

M. J. de Seynes, in a
acrospores, described a Hyphomycete
belonging to the genus Sporoscliisma, which he calls S. paradoxum. In
This
this paper he adds more particulars about the same species.
fungus vegetates in the pulp of the fruit of the pine-apple. The
mycelium is composed of filaments which intertwine with the elements
of the parenchyma of the host ; these filaments are colourless, and but

Fungus Parasitic on the Pine-apple.

recent

*

|1

work on the formation of

Ann. of Bot., ii. (1888) pp. 25-45.
f Journ. of Bot., xxvi. (1888) p. 206.
'Die Pilze der Obstgewachse,' 126 pp., Vienna, 1887. See Bot. Centralbl.,
sxsiv. (1888) p. 307.
Cf. this Journal, 1887, p. 791.
§ Rev. Mjcol., X. (1888) pp. 69-73.
Soc. Bot. et Mycol. de France, Session Cry])togami<iuc, 1887 (1888) pp. 26-30.
X

II

ZOOLOGY AND BOTANY, MICROSCOPY, ETC.
little

branched.

The sporophore appears

eminence which becomes divided

The sporophores bear at their
unilocular and cylindrical.

first
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as a small spherical

by a septum from the mycelial cell.
summit the spores or conidia, which are
off

—

Fungus Parasitic on the Salt-fish.* Herr J. Brunchorst describes
a mould-fungus parasitic on the salt-fish, and very destructive to it
{Torula pulvinata Sacc, Wallerina ichthyophaga Johan-Olsen). It forms
on the skin brownish, more or less hemispherical patches 1-3 mm. in
diameter, or a brownish coating.
It produces conidiophores, from
which are abstricted brown spherical smooth conidia 4-5 /x. in diameter,
which, on germinating, divide into a kind of parenchymatous tissue
which produces root-like hyph^ and flask-shaped conidiophores,

"Rouge" of the Scotch Fir.f— According to MM. Bartet and
Vuillemin, the disease which is exceedingly destructive to Scotch firs in
the neighbourhood of Nancy, known as " rouge," is quite distinct from
the " rouille," and probably identical with that known in Germany as
" Schiitte." It makes its appearance in the form of brown spots on the
spermogonia of Leptostroma Pinastri Desm.
The best
found to be the use of " bouillie bordelaise,"
a preparation containing copper, which is also very efficacious against the
Peronospora of the vine and of the potato.
leaves, the

remedy

for the disease they

—

Parasites of the Peridiniese.l According to M. A. Dangeard, the
Peridiniese form a very interesting group, but as yet imperfectly known.
The species which furnished a good part of the material for this paper
was Glenodinium cinctum Ehrb., which is very common in fresh water.
The body of this species is covered with a membrane of cellulose, its
anterior part being shorter than the posterior; under the membrane

yellow chromatophores may be seen.
Multiplication takes place by
longitudinal division, and spherical resting-spores having a thick
membrane are formed.
The author then goes on to discuss the nature of the endogenous
germs which exist in the Peridinieee. In the case of Glenodinium cinctum
the protoplasm incloses from one to four germs, and sometimes even a
greater number may be observed ; these germs are spherical or sometimes
elliptical, and after a time give rise to an Olpidium.
The endogenous
germs do not belong then to the Peridinieae, but are parasitic structures.
The author describes various species of Chytridium in which the
sporangia remain exterior to the host.
G. echinatum was met with on
Glenodinium cinctum ; it is easily distinguished by the form of its
sporange.
The genus Chytridium can be divided into three sections, in
the first two there is only one opening in the sporange for the escape of
the zoospores, while in the third there are several.
^

—

M. P. Vuillemin describes a
which attacked various Amygdaleae in Lorraine in 1887. The

Disease attacking' Ainygdale3e.§
disease

first examination revealed
the parasitic nature of the disease ; the
laminae of the leaves, petioles, and fruits were found covered with more
or less numerous spots.
If one of the spots is examined the spore may

* Norsk Fiskeritidende, 1886, pp. 136-60, and 1888, pp. 65-80 (2 fio-s
) (Norwegian). See Bot. Centralbl., xxxiv. (1888) p. 133.
Comptes
Rendus,
628-30.
cvi.
(1888)
pp.
t
X Morot's Journ. de Bot., ii. (188S) pp. 126-32, 141-6 (1 pi.),
§ Soc. Bot. et Mycol, de France, Session Cryptogamique, 1887 (1888) pp. 40-7,
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be seen frequently in the centre of the altered region. The infecting
spore is coniiioscd of a thread of cells, and is able to emit simultaneously
The mycelium is composed of cylindrical
several germinating tubes.
The fungus hardly seems to comport itself like an ordinary
filaments.
parasite, but rather like certain Sclerotiiiia described by Prof, de Bary.
The history of this fungus is not complete, as the perithecia have not
been discovered the conidiferous condition is, however, already known
as Cori/ncnm BcijerincJcii ; this is admitted to be a stage in the evolution
;

of a S2>hseria.

—

Haplococcus reticulatus.* Prof. W. Zopf had described under tho
above name a presumed parasite of the flesh of swine. This he notes,
however, was a mistake due to accidental contact with Lycopodium spores.
He justly expects that his " youthful error may be gently overlooked."

—

New Puccinia.f Herr G. Lagerheim describes a new species of
Puccinia, which he calls P. gibherosa, found on leaves of Festuca sylvatica.
It is distinguished by its large uredospores provided with a great number
of germinal pores, by the paraphyses among the uredosi)()res, and by the
apex of the teleutospores being furnished with a few short warts instead
of a larger ni;mbcr of horn-like protuberances.

—

Sexual Organs in .fficidium.| Mr. G. Massee has noticed, on leaves
of Bannnculus Ficaria, a spherical welt of interlaced hyphte, the tip of
one thread situated in the centre of the mass ending in a clavate head
Being desirous of ascertaining
rich in coarsely granular protoj^lasm.
whether the clavate body mentioned was in any way connected with the
^cidium, numerous young unopened peridia were cut, but without
it was only when sections were made through those portions of
result
the leat first showing traces of the fungus in tho form of a slight discolouration, or the appeai'ance of spermogonia, that the clavate body in a
ball of mycelium, which represented the initial stage of an ^cidium, was
In this instance the object of search was in a more advanced
discovered.
stage, clearly showing it to be an oogonium, accompanied by an antheridium. The oogonium was much larger than the one first seen, in form
irregularly oblong, measiu-ing about 50 by 25 jx, terminal on a thread,
from which it was cut off by a transverse septum, and containing finely
granular protoplasm with numerous refractive globules. The author
could see no trace of a nucleus.
The antheridium is cylindrical, about 40 by 12 /x, and, like the
oogonium, filled with protojdasm and oil-globules, and terminated by a
short lateral branch springing from a thread distinct from the one supporting the oogonium, as far as the two could be traced in the mass of
mycelium. The antheridium is cut off from its sujjporting hypha by a
The point of contact between the antheridium and
transverse septum.
oogonium was on the side turned away from the eye, so that the author
is unable to state the exact manner in which fertilization is effected.
;

—

Symbiotic Fungus in Molgulidse. § M. A. Giard has observed in
the kidneys of Molgulidse various species of a new genus of Fungi {Nephromijces) living in apparent symbiosis.
The genus seems most akin to
* Biol. Cetitralbl., viii.
(1888) pp. 144-5.
t Ber. Deutscb. Bot. Gesell., vi. (1888) pp. 124-6 (2
X Ann. of Bot., ii. (1888) pp. 47-51 (1 pi.).

§

Comptes Ecndus,

cvi.

(1888) pp. 1180-2.

figs.).
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Catenaria SoroMne. The sporangia are always terminal. The unicellular
mycelium with fine filaments, the zoosporangia, zoospores, and zygospores
are described.
The two species especially studied were Nephromyces
Molgularum from Molgula socialis Alder, and Nephromyces SoroJcini from
Liihoneph-ya eugyranda Lacaze Duthiers. M. Giard believes that the
fungus is of use to the Tunicate which they infest, in helping to break
up the waste products which would otherwise soon obstruct the ductless

kidney.

—

Plasmodium of Badhamia and Brefeldia.* Mr. A. Lister finds BadJiamia utricularis and Brefeldia maxima very favourable species for observing the phenomena connected with the plasmodium of the Myxomycetes
The Plasmodium of B. utricularis can be kept in constant streaming
movement on various kinds of woody fungi for more than a year, often
covering large spaces, and it may with great facility be thrown into the
sclerotium or resting-stage, in which condition it can be stored away for
months, and brought back at any time into the active state by moistening.
When placed in a glass box it will soon crawl up the sides, and is then
in a favourable condition for observation.
The application of small pieces of any digestible substance excites the
streaming of the plasmodium to an extraordinary degree but it possesses
a remarkable power of discriminating between different kinds of food.
Thus raw potato-starch is scarcely if at all affected, while if the starch
is swollen by moderate heat, it is rapidly digested.
Cotton-wool is not
The plasmodium can be raised from a sluggish and almost
affected.
quiescent condition to one of great activity by supplying it with Agaricus
campestris, Boletus fiavus, or the prepared hymenial sui'face of Stereum
hirsutum, while the coarser fibres of the latter fungus are more slowly
absorbed ; and this is also the case with Agaricus melleus and A. ruhescens,
and still more so with A. fascicularis. The digestive principle of the
Plasmodium is not confined to any special part of the mass ; it may take
place in the streaming interior or in the hyaline margia alone.
The author is unable to suggest any explanation of the rhythmic
streaming motion of the plasmodium, or of the causes of the sudden
changes from a quiescent to a streaming condition, or of the impulse
which occasions the change into sporangia, though the latter is no doubt
favoured by hot weather.
In Brefeldia maxima Mr. Lister records the remarkable observation
of an instance of spore-formation not confined by any inclosing wall.
The presence of nuclei and nucleoli in the plasmodium of Badhamia
They are most readily detected by suddenly dipping
is easily proved.
into absolute alcohol cover-slips which have been smeared with it, and
then staining with magenta.
;

—

Mycological Notes.j M. P. A. Dangeard follows up his researches
on the Chytridinese \ by giving the descriptions of several new species.
Chytridium Brauni grows on Apiocystis brauniana ; the sporangia are
oval, and each forms at maturity from fifteen to twenty-five zoospores.
C. zoopMiorum resembles the preceding species, but the radicular system
is much more developed and more strongly branched; it attacks
Eotifers.
* Ann. of Bot., ii. (1888) pp. 1-24 (2 pis.).
col. de France, Session Cryptogamique, 1887 (1888) pp. 21-5.
t Soc. Bot. et
X See this Journal, 1887, p. 284.
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In reference to Bcnt'ujcra, wLich has been cstablislicd as a section of
by M. Felix Kosen,* if all the si)ccies whose sporangia possess
a basilar swelling are placed in the genus Jihizidium, the section Dcniigera ought not to remain in the genus Chijtridium, but become a jjart of
the genus lihizidium.
When the author in his former paper gave a description of the genus
S2)1i8crita, he was unable to follow the development of the cysts for want
Since then the cultures have beeu continued, and
of proper material.
a niimber of cysts obtained their development resembles that of the
sporangia, but from the first the protojilasm is denser, and there are no
Their form is sometimes spherical moro
sexual phenomena apparent.
often they are elongated and elliptical.
The author then describes a new Pyrenomycete which attacks Salicornia licrhacca, under the name of Pleospora Salicorniae.
Cliytridinm

;

;

Protoph.yta.

—

Relationship between Phormidium and Lyngbya.f M. M. Gomont
has been able to follow the course of develoi>ment of an Oscillaria, the
study of which was interesting as bearing on the relationship between
The plant (^Oscillaria viridis),
the genera Phormidium and Lyngbya.
which presented all the characters of a Phormidium, was cultivated in two
ways in a vase filled with water, and on a brick which was simply kept
The trichomes in both cases became strongly flexuous, and were
moist.
surrounded by solid sheaths. These sheaths had, however, no tendency
to agglomerate, and the filaments could be separated without tearing by
the aid of needles. In fact, it ai)peared as a true Lyngbya.
It remains
then proved that the same plant can possess the characters of Phormidium
as well as those attributed to Lyngbya.

—

—

Cultures of Cladothrix dichotoma.| M. E. Mace states that Cladodichoioma Cohn is a filamentous bacterium found in fresh or
In the cultures made
salt, but especially abundant in stagnant water.
with gelatin, the colonies appear on the foiu'th or fifth day as very small
All the cultures emitted
yellowish points surrounded by a brown ring.
ihri.v

a somewhat mouldy odour. On the filaments of the cultures true ramification could be observed ; on the side of the filament a rujiture appeared
which was indicative of a lateral branch. This bud enlarged and formed
a cylindrical prolongation until it attained to the same size as the mother
On the same filament, frequently a series of these lateral
filament.
branches at difierent stages of development could be observed, and it was
thus possible to follow the transformations. The author concludes by
stating that Cladothri.v dichotoma appears to be a saprojihytic bacterium
It very probably may take a large part
inofiensive to men and animals.
in the calcareous concretions which are found deposited in the pijies
used to conduct certain waters. The bacterium brings about the precipitation of lime salts around its very long filaments, in the same manner as
Leptothrix huccalis occasions the precij)itation of the lime salts in saliva.

New

Pleurocapsa.§

—Herr G. Lagerheim describes a

new

species of

P. fiuviatilis, growing attached
mosses on wet planks in the canal of the Dreisam near Freiburg-i.-Br.
this genus, hitherto exclusively marine,

to

* See this Journal, 1888, p. 1002.
+ Soc. Bot. et Glycol, de France, Session Cryptogamique, 1887 (1888) pp. 18-21.
X Comptes Eeudus, cvi. (1SS8) pp. 1622-3.
§ Notarisia, ill. (1888) pp. 429-31 (1 fig.)
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—

Colouring matter of the waters of the Lake of Bret.* Herr J.
B. Schnetzler states that last autumn a red colouring matter, held in
suspension in the waters of the Lake of Bret, was brought for his
Under the Microscope it appeared as irregularly lobed
examination.
masses of a red colour, and consisted of micrococci. These the author
identified as the zoogloea of Beggiatoa roseo-persicina.
second search
was made this spring in the Lake of Bret for the red colouring matter,
which, however, could not be found but, instead, a bluish-black substance.
When this was examined, a number of diptera were seen, the decomposition of which served as the points of departure of the long colourless
filaments of Beggiatoa.

A

Saccharomyces ellipsoidens and its Use in the Preparation of Wine
from Barley. t M. G. Jacquemin gives the details of some experiments
which were made to determine whether Saccharomyces ellijpsoideus is a
stable or merely an abnormal form of beer-yeast developed under special
conditions, and liable to revert to the original form ; but these experiments

—

are not yet complete. The action of elliptical yeast on barley-wort produced a liquid with an alcoholic strength of 6°, containing 60 grams of dry
extract and 3 grams of ash per litre. It had the following percentage composition
Alcohol, 4 80 ; reducing sugar, 1 00 ; dextrine, 3 00 albuminoids, &c., 1*28; glycerol, 0'20; succinic acid, O'Od; acetic acid,
0-02; potassium hydrogen tartrate, 0*25; ash, 0*23; water, 89 'IB.
This liquid has an agreeable flavour, and contains a greater proportion
of albuminoids and phosphates than wine from grapes. It differs from
the latter in giving an abundant precipitate with tannin.
In these
experiments it was found that the elliptical wine-yeast remained stable
for eighteen months, and it would therefore seem to be quite distinct from
beer-yeast.
When wine obtained in this way from barley is distilled,
it yields brandy of good flavour, whilst the brandy from wine produced
by beer-yeast has a bad flavour.
:

—

•

•

•

;

—

Organic nourishment of Beer-ferment. J M. E. Laurent has tried
the nourishing effect of different organic bodies on beer-ferment, the
object being to find from what organic bodies glycogen could be formed
by the ferment ; as there can be no doubt, after the results obtained by
Errera,§ that this body plays the part of reserve carbohydrate in fungi as
in animals.
The author then gives a long list of bodies which were to a
greater or less extent assimilated
e. g.. acetates, lactates, glycerin,
mannite, asparagine, salicin. In many cases the presence of glycogen
has been determined in these bodies.
:

—

—

Dr. E. Van Ermengem concludes
Scheuerlen's Cancer Bacillus.
from experiments made on dogs, guinea-pigs, and rats that Scheuerlen's
II

cancer bacillus

Two ccm. of the pure cultivation

non-pathogenic.

were
animals were quite well. The
author finds that the pseudo-cancerous bacillus is an organism very
common in the air, dust, soil, &c., and identifies it with the " bacille
rose " found in an impure cultivation of bacillus tuberculosis.

injected,

and

is

after

two months

all the

* Bull. Soc. Vaud. Sci. Nat., xxiii. (1888) pp. 152-5.
p. 1007.

t

Comptes Kendus,

X CR. Soc. R. Bot. Belg., 1888, pp. 131-40.
§ See this Journal, ante, p. 96.
Bull. Soc. Belg. Micr., xiv. (1888) pp. 92-5.
II

Cf. this Journal,
cvi.

1887,
(1888) pp. 613-4.
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— Bacteria

which assume a nist-colourccl hue were
by Ehrenberg, who found that this coloration
was clue to the presence of compounds of iron oxide deposited in the
Bubstance of the jelly, and regularly distributed. The exact significance
of this deposition of iron and the conditions under which it is called
forth, are at jirescnt probleniatical. According to one view, that of Cohn,
the brown coloration is duo to the deposition of iron oxide by the
Iron-bacteria.*

dcnoiiuiiiited iron-bacteria

vegetative activity of the cells, just like silex in diatoms or carbonate of
lime in the cell-membrane of Melobesiacete. The other view is that the
process is purely mechanical, and is effected by the deposition of iron
compounds dissolved in water in tlie gelatinous parts.
To ascertain which and how far either of these views were correct,
Herr S. AVinogradsky made experiments chiefly with Leptothrix ochracea

Ktz.
(1) "When finely-powdered iron oxide was placed in water containing
colourless Leptothrix, no brown staining was produced ; but directly
water containing carbonate of iron in solution (Pyrmont, Schwalbach) was
used, in 10-15 hours a yellowish-brown colour appeared.
(2) The co-operation of the living plasma is shown by the fact that
where the brown coloration is produced, there is no deposit of iron
oxide in the immediate vicinity ; consequently the effect is not due to the
Moreover, the sheaths are only stained
action of the oxygen in the air.

when

the cells are alive.
Without the presence of iron oxide, Leptothrix ochracea does not
grow. This is clearly shown by changing the fluids when the water
contains no iron the threads stop their development, but directly it is
added growth proceeds again.
The salts of the
(4) The oxidation process is therefore as follows:
oxide of iron are eagerly taken up by the cells, oxidized in the
protoplasm, and the compounds formed excreted by the cells. These
compounds are soluble and after twenty-four hours the colour may
usually be removed by washing the threads in water, especially if it
contain CO2. Very dilute acids seem to remove the brown hue ^most
efficaciously, but are not always successful.
(5) Leptothrix ochracea can grow in water which contains very little
The addition of
organic matter, e, g. the natural ferruginous waters.
0-005-0 -01 per cent, butyrate of lime or acetate of soda to Strasburg
(3)

;

—

;

water sufficed to make this bacterium grow well.
The author does not draw any conclusion from the foregoing experiments, except that the oxidizing power of the cells of iron-bacteria
must be extremely great, but promises a more complete account in

some future

publication.

Bacillus muralis. — Prof. A. Tomaschek,t in reply to Prof. A. Hansgirg, who identifies Bacillus muralis with Glaucothrix gracillima Zopf,|
points out that the rods in Glaucothrix {Aphanothece caldariorum Eichter)
are distinctly green, while those of B. muralis consist of a plasma which
The author then prois perfectly homogeneous and almost transparent.
ceeds to call attention to the endogenous spore-formation of B. muralis.
The commencement of this process is indicated by a number of strongly
refracting roundish corpuscles with a bluish reflex, collecting together
* Bot. Ztg., xlvi. (1888) pp. 261-70.
t Bot. Ceutralbl., xxxiv. (1888) pp. 279-83 (2 figs.).
j See tbis Journal, ante, pp. 276-7.
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ends and gradually drawing together towards the more central
In the
is the case chiefly with the two-celled rodlets.
longer ones the corpuscles make their appearance about the middle of
the rodlet.
When these forms have attained a certain size and distinctness, the plasma surrounding them gradually clears tip and they seem as
if environed by a bright halo.
The brightness of the spore afterwards
disappears and it assumes the pale homogeneous appearance of the
vegetative rod, and, though still roundish, attains the ordinary breadth
of the rods.
In this transition from the spherical to the cylindrical
shape no striation of the spore membrane is observable. The membrane,
like the parent-cell, seems to disappear by dissolution or absorption.
The spores, however, remain inclosed in a general gelatinous investment, which may contain from two to eight rodlets. The arrangement
of these rodlets in relation to the common envelope and to each other is

from

tlie

parts.

This

quite irregular.

The author then proceeds to notice the effect of iron or its rust on
£. muralis. The accidental mixture of some scales of rust produced
a dark olive-green colour in the zooglcea mass surrounding the rust.
Examination under the Microscope showed that each cell-membrane was

now

distinctly laminated or consisted of a

Two

number

of concentric layers.

mosses were found thriving luxuriantly on the zooglcea, Ephe-

merum tenerum and EpJiemerella recurvifolia.
Prof A. Hansgirg * replies at some length

to Prof. Tomaschek,
same time takes the opportunity of copiously recapitulating
certain facts bearing on the subject of jelly -formation by Algse.
Tomaschek had pointed out that B. muralis differs from AjpTianothece
caldariorum Eichter in being green.
This, says the author, is of no
consequence, inasmuch as Algee grown without access of light become
blanched.
He considers that not only is the green rod of B. muralis

and

at the

identical with its colourless variation known as Plectonema gracillimum
(Glaucothrix gracillima Zopf), but that there exists a coccus form derived

by continuous subdivision which is common to Plectonema gracillimum
and B. muralis.
The author points out that Tomaschek himself throws some doubt on
the truly bacillous nature of B. muralis, as he was unable from direct
observation to trace the transition from the motionless rod to the mobile
condition, a stage which is easily ascertainable in the transformations of
real bacilli.

The author then turns to the highly refracting granules found at the
ends of the rods both in Aphanoihece caldariorum and B. muralis. In
the latter Tomaschek considers that they are intimately connected with
endogenous spore-formation, while Prof. Hansgirg says that there is no
difference between the corpuscles, and is disposed to regard them simply
in the light of the resting cells (aplanospores, cysts) of Algse and Fungi.
Eeferring to the gelatinous laminated sheath, Prof. Hansgirg shows
that the formation of jelly is not uncommon in certain kinds of Algse,
and that this sheath may consist of several layers, the innermost being
the most recent.

—

Dr. A. Prazmowski deduces from
and bacterium that the earlier view

Spore-formation in Bacteria.f
his experiments on micrococcus

* Bot. Centralbl., xxxv. (1888) pp. 54-7, 102-9 (2
t Biol. Centralbl., viii. (1888) pp. 301-7.

figs.),
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respecting tlio fructification of bacteria is more correct than that at preThis
sent adopted, which was promulgated by de Bary and Hueppe.
doctrine, which also served as a means of classification, subdivided
bacteria into the cudosporous and the arthrosporous, according as on the
j>lasma there arose small, refracting globular bodies surrounde 1 by a
definite membrane, which were set free from the parent cell by some
When these
process of softening of the parental cell membrane or not.
spores found suitable conditions, they lost their refracting qualities, their
investing membrane swelled up, and they began to assume the appearance of the predecessor from which they had sprung. In the arthrosporous bacteria it was understood that any single individual, without
going tlirough the process of endogenous formation, was able to assume
a reproductive condition, and thus start a new series similar to that from

had been developed.
selected by the author was the coccus which
been long associated with the ammoniacal fermentation of urine.

which

itself

The micrococcus
lias

account of its cruciform fission the author calls it Merista urese.
Notwithstanding that this urinary ferment had been subjected to searching^ investigation (Pasteur, Leube, Cohn, &c.), spore-formation had not
been observed, and yet spores are regularly formed as soon as the
urinary fermentation is drawing to a close. When added to sterilized
urine, there are found at the commencement of the process, and as long as
fermentation is energetic, relatively largo cocci of an oval or elliptical
form, the long diameter of which varies from 1 5 to 2 2 /x, and the short
from 0- 8 to 1 2 /x. Dividing cruciformly they form diplo- or tetra-cocci
which may accumulate into irregular heaps or short<5r or longer chains.
Vef^etation having come to an end, the relatively largo form of coccus
gives place to a much smaller spherical cell which shows special
difi"erences from the first kind. The one sort is large, strongly refracting,
and invested in a firm dark membrane, the others, which show several
The
gradations of size, have pale contents and no noticeable contour.

On

•

*

•

bright, refracting cells are really spores, the pallid cells are in a condition of involution, that is, are dead vegetative cocci.
The spores are distinguished by their great resistance to injury.
They withstand prolonged drying, and are only killed by a temperature
of 100^ C, resisting 90^ C. for a minute, and 80^ C. for 2 minutes.

Dried under a cover-glass, they show a double outline, the outer of
which is dark and thick, the inner thin and delicate. Placed in fresh
urine, they germinate with appearances similar to endogenous spores,
becoming pale, assuming the form and size of the vegetative cocci, and
multiplying by cruciform fission. With regard to the spore membrane,
if it originated as a
it could not be ascertained by direct observation
thickening of the primary membrane of the vegetative cell, or was a new
Apart from this,
formation, the parental cell membrane being dissolved.
which the author considers of little importance, the spores of Merista urese
behave so much like the endogenous spores of other bacteria that their endogenous origin must be conceded. This view is strengthened by observaIn their early
tions on bacteria obtained from the excrement of cattle.
stage in pure cultivations they are short rods 2 5 to 4 ^ long, and 1
to 1 5 /A broad, usually single or in pairs, more rarely in very short
chains.
On the 3rd or 4th day a dirty white scum forms on the surface,
and this afterwards falls to the bottom. It is in this scum that tho
spore-formation takes place. Tho rodlets become thickened, and at tho
•

•

•
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pyriform expansion a spherical highly - refracting spore is formed.
Sometimes the parental membrane is dissolved, sometimes it is retained,
and invests the spore even for months. Placed in fresh nutrient solution,
the spores present appearances similar to those of Merista urese, they
During
pallid, larger in one direction, and divide by fission.
the act of germination no separation of a membrane is observable.
Dried on a cover-glass, the spores are seen to be highly refracting, and
surrounded by a double outline, the outer contour being thick and
In their resistance to high temperablack, the inner one fine and thin.
This contures they closely resemble the spores of Merista ureae.
sonance in structure, germination, and general characteristics, shows that
no difference exists between spores of faecal bacteria and of urinary

become

ferment

— in other words, the latter develope endogenously.

pointing out that where spore-formation
can be controlled throughout its whole course, only one form of fructificaThe cases of arthrotion has been observed, namely the endogenous.
sporous fructification only refer to bacteria wherein, on account of their

The author concludes by

smallness, or the special form of the vegetative or fructifying cells,
impossible to follow the processes throughout their course.

it

was

—

New Marine Bacterium.* M. A. Billet has observed in sea-water
a new Bacterium, to which he has given the name of B. Laminarise ; and
In the filadescribes its life-history and its morphological variations.
mentous or initial stage it consists of colotu'less, immobile filaments,
which appear to consist at first of homogeneous and uninterrupted
protoplasm later, however, fine transverse strife can be detected. The
protoplasm then commences to segment, the separate portions being
divided by more or less pronounced intervals, and the filamentous
sheath can be distinguished.
The second or dissociated stage is thus
reached.
The third stage is characterized by a peculiar disposition
which affects the filaments of the initial stage, these latter interlacing
one with another and extending and forming variable groups, which
The fourth
finish by spreading like a veil on the surface of the liquid.
stage is characterized by the formation of the zoogloeie, which are
aggregates of bacterian elements, and are enveloped in a common
gelatinous matrix. The author has only been able to study imperfectly
the formation of the spores. On the surface of certain filaments roundish
corpuscles with a thick membrane were noticed; these were probably
the endospores.
;

New

—

and Typical Micro-organisms from Water and

In
Soil.f
on Micro-organisms obtained from soil and water, the authors,
Mrs. Grace C. Fraukland and Dr. Percy F. Frankland, point out the
striking difference between the aerial and aquatic micro-organisms,
micrococci being predominant forms amongst the former, whilst bacillar
forms are almost exclusively present in water. In fact, all the aquatic
forms described are bacilli.
"With regard to the chemical action which these micro-organisms
exert upon certain solutions containing salts of ammonia and of nitric acid,
it was found that while none of the forms were found to oxidize ammonia,
either to nitrous or nitric acid, several of them exerted a powerfully
reducing action on nitrates, converting the latter into nitrites; others
their paper

*

Comptes Rendus,

cvi.

t Proc. R. Soc. Lond.,

1888.

(1888) pp. 293^5.
(1888) pp. 414-8.

xliii.

3

H

;
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wcro without nny action on nitric acid nnd others again cauecd the disappoarancc of an appreciable proportion of the nitric acid without the
production of a corresponding amount of nitrite. These differences in
;

the behaviour of micro-organisms wlien introduced into solutions containing nitrates, are capable of furnishing important data for distinguishing between forms which otherwise present a very close resemblance.
Thus Bacillus suhtilis and Bacillus ccreus, which closely resemble
each other, can be easily distinguished by their behaviour towards the
for whilst both grow luxuriantly in this medium,
nitrate solution
Bacillus suhtilis has no action on the nitric acid, which can be quantita;

Bacillus cereus powerfully reduces the nitrate with
tively recovered
formation of nitrite.
The nitrate solution employed contained potassium phosphate,
magnesium sulphate, calcium chloride, calcium nitrate, invert sugar,
jieptone, and an excess of calcium carbonate.
The following is a brief account of the various micro-organisms
Bacillus arhorescens, under a high power ( x 1000) is a slender bacillus
giving rise to long wavy threads no spores were observed. In drop
On gelatin plates ( X 100) the
cultivations it is seen to be vibratory.
centre of the colony consists of a thin axial stem, with root-like branches
from each of its two extremities, which, when largely developed, give
The plate is slowly
the whole colony the appearance of a wheat-sheaf.
liquefied.
On potatoes it produces a fine deep-coloured orange pigment.
On nitrates it has no action in the solution employed.
slender bacillus giving rise to wavy threads.
Bacillus aquatilis.
No spores were observed. The individual bacilli in drop cultivations
show only an oscillatory motion. Gelatin is liquefied very slowly by
this bacillus, which grows with great difficulty in all the media except
It does not convert
the aqueous solution, wherein it grows abundantly.
;

:

—

;

—A

nitrate into nitrite.

—

A short fat bacillus of very variable dimensions.
Bacillus liquidus.
In drop cultivations they are exceedingly motile and usually in pairs.
Gelatin is rapidly liquefied into large circular depressions with clear
On agar is produced a clear shining expansion, and on potato
contents.
a thick flesh-coloured pigment. The nitrate in the aqueous solution is
powerfully reduced.
A large bacillus with rounded ends giving rise
Bacillus vcrmicularis.
In drop cultivations
It produces fine oval spores.
to vermiform threads.
It powerfully reduces nitrates to
it shows oscillatory motion only.

—

nitrites.

—A

fine slender bacillus giving rise to wavy threads
In drop cultivations the isolated bacilli show
violent circular movements on gelatin plates only patches of cloudy
Gelatin is
expansions with, in some cases, a faintly defined centre.
In the aqueous solution it reduces a
rapidly softened and liquefied.
small proportion of nitrate to nitrite.
A large bacillus much resembling B. suhtilisy
Bacillus ramosus.
giving rise to long threads and spores which are, however, rounder in
shape than those of the latter organism. Slight oscillatory movements
On gelatin plates the colonies show a cloudy
seen in drop cultivations.
centre with tangled root-like branches which extend in every direction.
The gelatin is liquefied. In tulics the gelatin first becomes impregnated
with fluffy ramifications, later liquefaction ensues, and a tough pellicle

Bacillus nnhilus.

no spores observed.

;

—
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forms on the surface. On potatoes there forms a dry, continuous, almost
white surface expansion. Nitrates are powerfully reduced in the aqueous
solution.

—A

Bacillus aurantiacus.
short fat bacillus of variable dimensions.
spores were observed.
In drop cultivations the isolated bacilli are
seen to be motile.
On gelatin plates it produces bright orange pin-heads ;
on potatoes a brilliant red orange pigment not extending far beyond the
point of inoculation.
Nitrates are only slightly reduced to nitrites.
Bacillus viscosus.
A short bacillus about three or four times as long
as broad, occurs mostly in pairs ; no spores were seen ; is exceedingly
motile.
Gelatin is rapidly liquefied, becoming viscid and green-coloured ;

No

—

on agar the whole surface quickly assumes a green
nitrates in the aqueous solution.

tint

;

no reduction of

—

A bacillus of variable thickness, on agar being
sometimes gives rise to short threads. Spore-formation
observed.
Vibratory motions observed in drop cultivations. It produces
on agar a dark violet expansion. Powerful reduction of nitrates to
Bacillus violaceus.

more slender

;

nitrites.

—A

slender bacillus, frequently in pairs, but
Bacillus diffusus.
occasionally in long undulating threads. No spores observed. OscilOn gelatin plates the
latory movements seen in the drop cultivations.
colonies on reaching the surface give rise to a halo which, extending
from the centre, spreads considerably, and is composed of a thin mottled
expansion. Nitrates are slightly reduced.
Bacillus candicans varies in form both in the same cultivation and in
different media ; sometimes looks like a micrococcus, sometimes shows
On gelatin plates the surface
a tendency to grow into short threads.
Has no reducing action on nitric
expansions resemble milk drops.
acid, but grows abundantly in the medium.
Bacillus scissus much resembles B. prodigiosus. No spores observed.
On gelatin plates it
Is seen to be very motile in drop cultivations.
produces light-green surface expansions which, under a low power
(X 100), are seen to be of a fine granular texture, and both their edges
much frayed out. In tubes the gelatin and agar become tinted green.
It powerfully reduces nitrates to nitrites.

Of the

foregoing the

from garden

first

nine were derived from water, the last three

soil.

—

Baumgarten's Pathological Mycology.* This part of Prof. Baumwork on pathological mycology treats specially of the pathogenic
cocci, which are exhaustively discussed.
garten's

* Baumgarten, P., LehrbucK der pathologischen Mykologie,'
band, 48 Abbildungen, Braunschweig, 1887.
'

ii.

Halfte, 1 Halb-

3
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MICROSCOPY.
a.

Instruments, Accessories, &c.*
(1)

Stands.

Thury's Five-tube Microscope.

Geneva Society

—M.

Thury has

designed,

and the

for the Construction of Physical Instruments have con-

structed the Microscope with five body-tubes

shown

in

fig.

120.

Fig.

* This subdivision contains (1) Stands (2) Eye-pieces and Objectives ; (3) Illuininating and other Apparatus
(4) Photomicrography ; (5) Microscopical Optics
and Mauiiiulatiou (6_) Miscellaneous.
;

;

;
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The principle of the instrument is the same as was described in this
Journal, 1887, p. 796, where a Microscope with four tubes was figured.
totally reflecting prism is placed over the objective, and as this is
rotated by the milled-head at the top, the image is thrown into each
of the tubes in succession, thus enabling a Professor to show the same
object to various members of his class.
Four of the tubes have each two screws for centering in two rectangular directions. They also have each a rack and pinion for focusing.
An unavoidable difficulty of the instrument is, that the object appears
differently placed to the different observers, but a mark in the field of
each of the four tubes shows which was the right-hand side of the object
to the observer using the first tube.

A

—

Schieck's Meat-examining IMicroseope.
Herr F. W. Schieck has
applied to this Microscope (fig. 121), an arrangement for inclination,
Fig. 121.

which, although adopted in the case of small instruments, has not been
hitherto applied,

so far

as

we know,

to those of the sixe

of

his
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Microscope, which is stated to bo 12 in. high, stage 4 in. by 4 in.,
" woifht 2'} kilo."
The tail-jncce attached to the under side of the
6ta"e turns on an axis projecting hiterally from the standard, the latter
having a diagonal stop-piece at the bottom, against which the end of
the tail-piece, which is sloped off as shown in the fig., abuts when the
instrument is upright.

—

We are reminded that Herr
Schieck's Travelling Microscope.
Schieck some years ago brought out the Microscope shown in fig. 122,
which anticipates those of Dr. Zeiss
Fio. 122.
described ante, p. G37, inasmuch as the
prolongation of the stem beneath the
stage slides in a socket on the base, and
can be clamped at any i>oint.
The
to be

into

object of this device was stated
enable the instrument to go
case of reduced dimensions for

to

a

travelling.
Zeiss's Ila Microscope— Babuchin's
Microscope. In the description of these
Microscopes, ante, p. 637, wo should
have exjjlained that by moans of the
screw at the back of the limb, the fineadjustment can be thrown out of gear
when travelling, thus preventing tho
point of tho micrometer-screw from
getting damaged.

—

Leitz's Demonstration MicroscopeThe
Old Demonstration Microscope.
design of this Microscope sufficiently
The form of the
appears from fig. 123.
frame in which the body-tube socket

—

screws, is devised to enable it to be held
in the hand and passed round for class
demonstration (tho object being viewed
by transmitted light), and at the same
time to allow of its being rested on the table when not in use.
are forcibly reminded by this Microscope of the tendency to the
with more or less modifications of antique forms. On page
repetition

We

—

—

109 we reproduced a figure from the Acta Eruditorum (1686), illustrating the employment of Campani's C()mi)ound Microscope on opaque
and transparent objects, and it is evident that Leitz's Demonstration
Microscope might bo substituted for Campani's, the difference of form
being only a simplification certainly not suggestive of an interval of
upwards of two centuries in their ctmstruction.
Fig. 124 shows what appears to have been a Demonstration Microscope
It is constructed of wood and cardboard, and is
of the last century.
apparently a modification of Culpeper and Scarlet's IMicroscope figured
Opticks (Cambridge, 1738, 2 vols. 4to.). The
in Dr. Robert Smith's
body-tube slides in a socket for focusing, and has a draw-tube in which
the lenses of a Huyghenian eye-piece are applied respectively above and
below, the draw-tube serving not only to increase the amplification, but
also (probably) as a means of focusing the image more accurately, as in
'

'

some

of the

'

'

modern " miniature " Microscopes.

Mounted transparent
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Fig. 124,

Fig. 12?.

objects were viewed on "sliders" passing througli a bent staple on
either side of the under face of the base, the instrument being directed
For viewing
to the source of light.
Fig. 125.
opaque objects, some such method as

shown with Campani's Microscope (above quoted), was probably

that

employed.

—

In
Dentist's Examining Glass.
Mr. S. S. White's Catalogue of
Dental Materials,* we find an examining glass figured, consisting of
a low-power lens (fig. 125), mounted
in a metal ring, hinged on a socket
that slides on a rod terminating in
a spiral, by which it is carried on
the finger in examining teeth, &c.
In practice we should expect the difficulty of holding the lens steady a
great drawback to its utility.

Bausch

and

"Watchmaker
Lomb Co. have

Lomb

Glass.''

Optical

—The

Co.'s

Bausch and

obtained a patent for the
application of a spiral spring to a watchmaker's glass to encircle the head and thus
are unable
keep the lens in position.

We

how

arrangement has been
found to be of practical utility, nor can we
to say

far this

We

have,
trace its origin with certainty.
however been informed that such a device was in use in the last century,
if

not earlier.
* Philadelphia, 1877, p. 227.
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Ganz's Pinakoscope with Dreyfus's Reflector.

— Herr

J.

Ganz's

instnuneiit, wliicli was cxliibiteil at the Wiusbatleu Exliibition last year,
purposes it is fitted with
is practically Ji Sciupticoii,* but for microscopic
a stage and carrier for objectives. Mr. L. Dreyfus (uow of Wiesbaden),

has added a reflector fixed in a short tube which can be pushed over the
end of the tube carrying the objective (fig. 127), so that the images in
place of being shown on a screen, can be thrown on the table, an arrangeFiG. 127.

ment which

is

very effective for drawing objects.

Mr. Dreyfus

writes,

the aid of this apparatus we make all the drawings used in
The drawing
lectures here with perfect ease, sitting at the table.
be left, and finished whenever we have time again."
The illumination being obtained from a mineral-oil lamp is
strong enough to show objects under powers higher than a 2/3

"

By

the

can
not
in.

objective.

—

Figs. 128 to 132 show the
Tri-ocular, Q,uadri-ocular, &c., Prisms.
various prisms belonging to the Microscopes described in this Journal,
Fig. 128 is the prism over the objective of Nachet's
1887, pp. 796-800.
double-bodied Microscope, fig. 129 that of Nachet's triple-bodied, and
fig. 130 the small four-sided prism for which M. Nachet (pp. 1067-8)
* Cf. J. Schcrrer,
8vo, Speicher, 1886.

'

Das Pinakoskop und
Cf. also Boll.

seine Anwenduiip;,' &c., 01 pp.

and 30

Accad. Med. Roma, 1886, pp. 17S-U2.

figs.,

—
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claimed priority over that of Prof. Harting (p. 799) shown in fig. 131.
The prisms of Mr. Ahreus's Tri-ocular Microscope (p. 799) are shown
in

132.

fig.

Fig. 130.

Fig. 129.

Heukck, H. van. — Le

Microscope Anglo-Continental ou Microscope d'Etndiant
de M. "Watson and Sons. (Watson and Sons' Anglo-Continental or Student's
Microscope.)
[Includes also a photomicrograph ic apparatus.]
Journ. de Micr., XI. (1888) pp. 314-8 (2 figs.).
Seaman, W. H. American and Foreign Microscopes. Science, XI. (1888) p. 120.

—

K2j Eye-pieces

Zeiss's

and Objectives.

"Compensation Eye-piece 6 with

1/1 Micron-division."*

—

of the eye-piece micrometers hitherto made is arbitrary,
has no intimate connection with the magnifying power of the objec-

The graduation
and

with them for micrometric measurement. For this reason it
necessary to have a table giving the value of an interval for each
objective and eye-piece for example, the interval may be
"With eye-piece 2, for objectives A, C, E, and 1/12 = 16, 6-7, 2-7,

tives used
is

;

1-82

/t.

eye-piece 3, for the same objectives = 14, 6-0, 2*4, 1'67 /x.
then, the image of an object observed with a 1/12-in. homogeneous-immersion objective covers 3-75 intervals of the micrometer
eye-piece 2, the true dimension is 3*75 x 1"82 = 6*82 /x.

With

If,

*

From

the description issued by Dr. Zeiss.

Ixxi. (1888) pp. 33-44.

Cf. also

K. Schliephacke in Flora,
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Tho rational gradation in tlio focal lengths of the apocliromatic
objectives has made it possible to essentially simi)lify both in calculation
and tabulation the measurements to bo made with them. Tho micromotor eye-piece (fig. 133) used is a compensation eye-piece, No. 6, of tho
usual form (new constrnction), and a graduation
in which the intervals for an ideal objective of
2;^3
Pjq

1-0 mm, focal length (with normal tube-length)
are O'OOl mm. = 1 /x.
The value of an interval rises in tho same
ratio as tho focal lengths of the objectives, and
is represented by tho same numbers, it is therefore

2*0

/A

for apochromatic

2-5 „
o.o

^

-

2*o
o.A
"

„

»

>.

2-0 mm.<

"^

J

"
t

4-0 „
8-0 „
16-0 „

4-0
8-0
16-0

„

„
„

so that the

i

.Vn

m

a ^

„

(1*30 and
1-40 N.A.)

„
„
„

same number denotes the interval in

terms of fx and tho focal length in mm.
fore renders a special table unnecessary.

The use of

this eye-piece there-

Measurements made in this way will always be correct within a
slight percentage, since individual variations of particular eye-pieces
and objectives always lie within very small limits. If, however, it is
necessary in special cases to find a very exact value of an interval for a
particular objective, it must be tested in tho ordinary way by a etago
micrometer, and then the small deviation in the value of an interval
from its true value for a given objective, as expressed by its number, can
bo corrected by a slight alteration of the tube-length. In such a case
the objective in question is focused upon a stage micrometer, and if
an interval of the micron-division does not cover exactly so many
thousandths of a mm. as are given by the focal length of the objective,
the correction is made by a small lengthening or shortening of the tubelength, and the exact tube-length shown by Ihe graduations of tho drawtube noted for each objective.
the Verdict of an Impartial Expert.
v. Foreign Microscopes
[Results of Dr. H. J. Detmers' examination of objectives by Lcitz, Seibort, and
St. Louis Med. and Surg. Journ., LV. (1888) pp. lGO-3.
Zeiss.]

American

;

(3)

Illuminatingr

and other Apparatus.

—

Eternod's Drawing-board.* Prof. A. Etcrnod recommends tho uso
of a drawing-board invented by him, and which he has found useful for
microscopical drawing, as it is very stable and easy of management.
It
consists of a shallow box (fig. 134, a), the sides of which are strongly
* IntL-rnat. Monatscbr.
plate).

f.

Anat. u. Iliatol,

ii.

(1885) pp. 269-70 (G

figs,

of a
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morticed together; a drawing-board (fig. 134, &) made of poplar ; a
rackwork arrangement (fig. 134, c) by which the board can be fixed in or
altered to any desired position with great rapidity
and a brass catch by
which it can be fixed instantly with a turn of a screw ffig 134, d, e).
The advantages of this apparatus pointed out are (1) it can be raised
;

:

Fig, 134.

or lowered to any level, and still kept in the horizontal position (figs. 134,
136, 138, 139) ; (2) it can be placed obliquely (figs. 135 and 137) ; (3) it

Fig. 135.

Fig. 136.

can be displaced laterally (fig. 138), and obliquely (fig. 137) ; (4) when
folded up, the apparatus only takes up a very small space; the measurements given by the author are 70 cm. by 55 cm.

Fig. 138.

Fig. 137.

^r/^

I
Fig. 139.

If the rackwork arrangement be made to a curve (fig. 137, a) the teeth
will hold more firmly, but this is not necessary, as the apparatus is
perfectly steady.

800
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Babes' Hot Stage.* In figs. 140 and 141 are shown different aspects
of Dr. y. Babes' hot stage for constant temperatures.
By means of the
two screws sch it is fastened to the stage of the
Microscope or to Keichert's
movable stage.
The hot
stage consists of a gnomonshaped box filled
with
wat<ir or glycerin.
The
preparation is slipped in
through the aperture o, and
it can be moved about.
It
is warmed both from above
and below. The objective
and the Abbe condenser
are partly surrounded by
the box.
Heat is imparted
by a thick copper wii-e k
heated in a gas flame. The
other end, which is within
the box, is convoluted. The
copper wire is insulated
from the sides of the box
by a layer of asbestos.
The regulation is effected by
means of an
electrical

thermometer

T

inserted in the same orifice
as that in which the preparation is placed, and con-

sequently exposed to the
temperature.
The
wires of the electric thermometer pass to the appa-

same

ratus

shown

in

which

is

small

Leclanche

fig.

supplied

140,

by

a

battery.

By the movement of the
pole to a point previously
settled upon, the current is
closed, and the plate
attracted towards the electro-magnets. This reduces
the stream of gas at Z, and
the flame is consequently
diminished.
As the mercury sinks, the valve
is
again opened, and the gas
again flows through the
pipe Z to the jet. To the
thermostat there is also

V

Y

Centralbl.

f.

EakterioL

u. Parasitenk., iv.

(1888) pp. 23-5 (2

figs.).

—
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attached a screw (R, fig. 140) for specially regulating the flame when it
has been reduced by the regulation apparatus. As the regulation of the
Fig. 141.

'^ppsi^
temperature is instantaneous, the vital conditions of bacteria at definite
temperatures can be studied exactly.
Capillary Slide and accessories for the examination of Ova.*
This apparatus, which was designed by M. L. Chabry for the examination of Ascidian ova, has now received several additions rendering it
more serviceable than the original form (see this Journal, 1887, p. 319).
It consists of a thick glass plate p (fig. 142) placed on the stage of
the Microscope, and upon which rests a capillary tube T bent at a right
The tube lies in a
angle, the latter part projecting over the stage.

couple of glass sockets d d fixed to the plate with shellac. This allows
the capillary tube to be pushed up and down from left to right, and also
This axial revolution is effected by a special conto turn on its axis.
trivance.
Po is a metal plate bent at a right angle with a long and a
The longer leg is clamped to the stage by a screw, so that
short leg.
the shorter leg is parallel to the side of the stage and about 5 cm. distant
B, bent twice at a right
from it. Through the short leg passes the rod
angle, and one end of which is fixed on a disc, about the size of a penny
By turning
piece.
is a plate of shellac fastened to the short leg.
The tubes must be perthe disc the capillary tube is made to revolve.
fectly free from air-bubbles, and it is advised to keep a quantity of
them on hand. They should be about 10 cm. long and arranged according to the breadth of their lumen, and that tube should be selected of which
the diameter is about equal to that of the object to be examined, so that
when the tube is made to revolve the ova may not be damaged.
The ova are introduced into the capillary tube by a suction-pump
made out of a piece of glass tubing fitted at both ends with a piece of
rubber tube. On one piece of the rubber tube is fitted a self-acting clamp,
between the clips of which is slipped the capillary tube. To the other
piece is fitted a small syringe, by the use of which the ova are sucked

M

K

* Journ. de I'Anat. et de la Physiol., xxiii. (1887) pp. 167-320 (5 pis.).
f. Wiss. Mikr., v. (1888) pp. 60-5 (2 figs.).

Zeitschr.

Cf.
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into the tube.

This oiicration

may

bo performed under the Microscope

if necessary.

If any other movements are to bo imparted to the ovum an additional
apparatus is re(iuired. This is called the perforator, and consists of a
Fia. 142.

—

needle, its case, and motor apparatus
a lever controlling screw and
spring.
The needles are made out of glass by drawing out very fine
threads from a glass rod over a lamp.
quantity of these about 10 cm.

A

Fig. 143.

long should be made. Those which are quite regular in thickness are
then to be arranged in packets, after inepccting them under the Microscope the points are then fixed on to capillary tubes by means of a thermocautery. This piece of manipulation requires much practice and patience.
;
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In order to introduce a needle into the capillary tube upon the slide,
This is shown in fig. 143 where it
a special protector is necessary.
appears as a black tube fastened to the slide by shellac G. The difference
between the parts sliding on one another must not amount to more than
10 IX. The lever L, figs. 142 and 143, is fixed to the capillary tube with
a minute drop of marine glue. The other extremity lies upon the screw
fixed to the standard of the Microscope at A, and between the milled
head
and the spring E, made of brass wire. The perforation of an
ovum is effected by just flicking the spring after having turned the screw

Y

E

back to the required degree.
There are numerous minute details given by the author as to points
of manipulation, but for these the original must be consulted.

—

Measuring Corrosion Surfaces in Iron Pyrites.* Herr F. Beeke,
while examining iron pyrites, came to the conclusion that the primary
corrosion surfaces were those of greatest resistance, and in order to prove
this measured the difference between several parallel surfaces on the
same crystal. For this purpose
Fig. 144.
a screw micrometer by Zeiss
was used in conjunction with
an apparatus (shown half its
natural size, fig. 144) for
measuring the thickness of the
crystal under the Microscope.
To the metal plate A interrupted at O, the upright piece B is attached, and to this a piece of
plate glass E is fixed.
Upon A are also fixed two more uprights C D,
through which the screws S and F work. The screw S is rounded off
The screw
at one end, pointed at the other, and bears a milled head.
F is pointed at one extremity, and at its other terminates in a milled
is
The crystal
head. This screw during the experiments is fixed.
placed between the glass plate and the screw S, which is made to fix it
Then the difference in distance
closely both before and after corrosion.
between the points S and F shows the amount of substance lost.

K

—

Rowland's Reversible Compressorium. This device of Mr. W.
Kowland (fig. 146) consists of two thin German silver plates each with a
Fig. 145.

The lower plate is
ring having a piece of cover-glass cemented to it.
attached to a rod turning in a socket, while the upper pivots on a milled
*
f.

u. Petrogr. Mittheil..
(1887) pp. 411-2 (1 fig.).

Tschermak's Mineral,

Wiss. Mikr.,

iv.

viii.

(1887) p. 318.

Cf. Zeitschr.
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head which clanips it if required, or releases it when needed for more
easy cleaning. Varying pressures of the cover-glasses are obtained by
turning the milled head in the centre of the plate as in Wcnham's compressorium. The socket fits in a hole in the stage, in the same way as
stage forceps.

—

Beaumont's Reservoir Life-slide. Mr. C. E. Beaumont describes
146 and 147) as follows :— " Having long felt that if a cell were
constructed in which minute organisms could be kept alive under as nearly
as possible natural conditions, and at the same time allow of fairly high
this (figs.

Fig. 14G.

powers being used for their examination, a much more accurate knowledge
of the life-history of such organisms would be obtained, I at last conceived the idea of making a slide having reservoirs at each end, in which
could be stored a supply of water and so made that a small current
could be continually kept flowing through the cell, from one reservoir to
the other, either on or oft" the Microscope, thereby keeping the organisms in the cell constantly supplied with fresh water, in a manner as near
;

as could be similar to the conditions obtained in their natural habitat.

Fig. 147.

:5fc_L

^^t

gentle percolation of water through the life-cell serves the treble
purposes of keeping the organisms cool, and supplying them with food
and aeration. It is not necessary to remind experienced microscopists
that when small organisms are placed with a drop of water in a shallow
cell and subjected to the concentrated light and heat from a condenser
during protracted observations with the Microscope, very great changes
are induced in the environment of the organisms, which very frequently
Assuming these changes to be
lead to important physiological changes.
mainly caused by the concentrated heat from the condenser on so small
a quantity of water, the immense advantage of using a slide wherein

The
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fresli water is constantly percolating
the cell, and regulating the
temperature will be self-evident.
The slide consists of a slip of non-oxidizing metal If by 3^ by 1/8 in.,
having a central opening of 1/2 in. D, with a disc of glass forming
the bottom of the central cell, and fitting flush with the underside of the
base, allowing of illumination with a paraboloid.
Surrounding the glass
on the upper surface is a slightly raised edge of metal forming a central
flat cell, having a uniform depth about equal to the thickness of ordinary
blotting-paper. Outside this central cell is a slight recess in the metallic
base, which forms an annular cell C, surrounding the central one through
which water percolates when in use. The central and annular cells are
closed by means of a thin cover-glass, cemented to a rim of metal E, which
the under surface of the cover-glass being
fits watertight over the two cells
held close against the raised edge of metal forming the boundary of the
inner cell, thus closing and preventing the escape of organisms placed
There is water communication between the central and annular
therein.
cells, by a series of very fi.ne capillary lines, ruled in the metallic edge
;

between the cells.
On each end of the metallic base is fixed a reservoir A having a glass
These reservoirs are directly connected with the annular cell by
cover.
fine tubes B, through which water flows when in use from one reservoir
to the other.

—

Organisms are placed in the central cell
The action is as follows
and the cover-glass pressed tightly down one of the reservoirs is then
filled wdth water and the circulation established.
If the slide be now
:

;

placed on the stage of a Microscope provided with a revolving slide
carrier so that the full reservoir is highest, the water will flow through
the fine tube to the annular cell a portion of which will percolate to the
inner cell by capillary motion, and thence through the second tube into
When the upper reservoir is empty the motion may
the other reservoir.
be reversed, thus enabling a constant circulation to be kept up during
microscopic examination. Each reservoir is provided with a small airvent, drilled coincidently through the upper edge of the reservoir and
These vents may be entirely closed when
the rim of the cover.
desirable, by simply turning the covers slightly round so that the holes
do not coincide. The flow of water may also be regulated, by placing
bristles within the fine tubes leading from the reservoirs to the annular
;

cell.

To continue the water circulation when off the Microscope several
methods are available, two of which I will here mention. The method
which recommends itself as the simplest, and perhaps gives the best
results, consists of a stand or support for carrying the slide and large
supply reservoir for containing enough water to last several days. The.
supply ve-sel is placed at a higher level than the slide, and a siphon
may be used to convey water from this vessel into one of the reservoirs.
A suitable siphon is easily made by bending a length of vaccine tube (to
be had from most chemists) having a short piece of thi'ead pushed inside
Another shorter siphon made from
the long end to regulate the drip.
the same material is placed in the hole near the top of the other reservoir,
conduct the overflow into a vessel placed beneath. A better arrangeis obtained when the supply cistern is fitted with a miniature watertap near the bottom, the water being allowed to fall in drops into the first
to

ment

reservoir of the slide, and flow out as before stated.

1888.

3

I
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Another system of keeping up the circulation is by means of an automatic tiltcr. 'iliis apparatus consists of a small balanced table Laving
an oscillating motion on a central axis, and made to carry one or moro
The slides rest on the table with tho reservoirs at riglit angles
slides.
to its axis, so that each reservoir may bo raised or dejiressed at intervals
of about three hours this being about the time occupied for the water to
The tilting
flow from one reservoir to the other when projierly adjusted.
is obtained from clockwork placed in a box underneath.
The first method has the advantage of simplicity and also of giving
a complete change of water, and on that account is jierliaps the best for
most organisms. I may say that with a slide of this kind I have liad tho
pleasure of watching three generations of Floscularia in succession.
These organisms are probably amongst the most difficult objects to keep
in a small slide on account of their voracious habits."
Mr. Beaumont also informs us that a friend who uses one of the slides
without any tilting arrangement, finds that all that is necessary is to lay
the slide on a flat surface and remove the cover from one of the reservoirs
this allows free evaporation to take place in the uncovered reservoir, thus
Mr. Beaumont thinks that, on
setting up a current through the slide.
the whole, an arrangement without tilting is preferable, as the organisms
are not precipitated against the sides of the cell so much.
;

;

—

Dr. Holman says that on his slide
Slide.*
kept alive many days
Amoeba three weeks and
Bacteria for six months. In the minute canal, 1/100 in. wide, and 1/1000
in. deep, between the two concavities with shallow margins in his slide,
blood-corpuscles may bo caused to flow in either direction, to roll
over, or to stand on edge by the warmth of the hands of the operator,
brought towards the stage of the Microscope at a distance of about six

Holman's Current

Protococciis

may bo

;

;

inches.

—

Dr. A. C. Stokes in studying the morphology of
Life Slides.f
minute animal organisms, uses only a shallow shellac cell, with about
one-fourth of the ring scraped from both the upper and the lower
margins, thus leaving two curved supports for the square cover, one on
each side. This gives the inclosed drop with its animal life plenty of
air, and facilitates the application of the wet brush at the point where
the square cover projects beyond the lateral cell-wall.
The secret of
success consists in leaving enough of the cement ring to properly
support the cover, and to lessen the force of the inflowing water supply,
and also in having tho cell shallow or deep according as the animals
are microscopically small or large.
Much depends on the depth of the

A

cases.
comjiaratively large Infusorian, a Eotifer, or a
Chsefonotus can be injuriously hampered in its movements and in the

cell in all

proper performance of its functions by a cell of insufficient depth, and a
good objective can be greatly hampered in its functions by a cell of too
great depth.

—

The author also jiroposes the following form
A small square, cut
from glass of any desired thickness, is cemented with Canada balsam to
a slip, and surrounded by a thick glass or zinc ring so as to leave a
wide space between these parts. On the ring place a ring of wax, and,
:

* Journ.

t

The

New York

Microscope,

Micr. Soc, iv. (1888) p. 168.
(1887) pp. 129-33 (3 figs.).

vii.
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has been arranged on the central square, cover the whole
with a thin circle and cement it fast by running a warm wire around the
edge to melt the wax. A small drop of water may be placed in the
annular space if desired. The thickness of the slip and square, and the
depth of the cell must of course be determined by each worker according
to his needs.
The secret of success here is, to be sure that the joint
between the ring and the slip is air-tight, and to firmly secure the cover,
using an abundance of wax.
after the object

—

Lamps

The Editors of 'The Microfor Microscopical Work.*
consider that in the efforts to put before the microscopical public
attractive illuminating apparatus, writers seem to have lost sight of the
excellencies of the humble hand-lamp.
Beginners are thus led to purchase the expensive German student's lamp or some still more costly
microscopical lamj). It can safely be asserted that for the general purposes of the working microscopist, a small hand-lamp giving a broad,
flat flame (such a lamp as can be bought anywhere for 25 or 30 cents) is
superior to any of the expensive lamps made especially for the purpose, and we are convinced from our observation of the methods
of many microscopists that this is not realised by many except the
scope

'

experts.

By the size of the flame and the distance of the lamp from the Microscope, the intensity of the light can be readily adapted for any work,
from the use of the lowest powers to the examination of histological and
biological specimens with the highest immersion lenses.
For bacteriological work with the 1/12 in. or 1/18 in. immersion lenses this
light is unsurpassed.
In the examination of opaque objects this lamp
not so convenient, as it is necessary then to have the source of
light at quite an elevation.
It is very easy, however, to improvise a
stand.

is

—

Tubes
analysis

^oi* microspectroscopic
for Microspectroscopic Analysis.!
necessary to be able to alter the depth of the liquids exand to know exactly what these depths are. Three forms of
it is

amined
tubes answer these requirements.
The first is a prisniatic tube with
the same proportions as that of the author's (M. L. Malassez) first
hgemochromometer, so that the glass plates at the end of a length of
10 cm. are 10 mm. apart consequently at distances, say, of 1, 2, or
3 cm, from the top the thickness of the liquid layer is 1, 2, or 3 mm.
millimetre scale placed along the side of the tube indicates the depths
corresponding to different points in the length.
In the two other tubes there is an internal sliding tube (" tube
plongeant ").
The simpler form consists of a metal tube, 2 to 3 cm.
long and 5 mm. in diameter the lower extremity is closed by a piece of
This is the tube into which
glass, and the upper expands like a basin.
the liquid to be examined is poured and it is placed in the aperture of
the Microscope stage where it is held by the expansion at the upper end.
The tube which slips into this is made of metal, and is a little longer
and narrower than the outer one. Its lower end is closed by a glass,
and its upper screws into the Microscope tube in place of the objective.
By screwing down the Microscope tube the layer of liquid is thereby
diminished. If on the Microscope tube there is a millimetre scale, and
;

A

;

*
t

The Microscope, viii. (1888) p. 206-7.
Arch, de Physiol., viii. (1886) pp. 268-71 (1

fig.).
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the milleil head of tbo fine-adjustment bo graduated, tlie thickness of
the licjuid hxycr is easily ascertained.
The third tube (fig. 148) is less simple than the foregoing, but it is
It
constructed so that it gives the thickness of the liquid layer at once.
consists of (1) a metal tube, the lower end closed by glass, while the
upper end is expanded ; (2) of another tube to dip into the former and
But the
closed at the lower end by glass.
latter tube, instead of being screwed to the
Fig. 148.

if

is screwed to an arm, the upright
of which is fixed to the edge of the first or
outer tube, so that by turning the inner tube
round it sinks or rises, and thereby produces
The
a thinner or thicker layer of fluid.
depth of the liquid is measured by means of
a millimetre scale marked on one side of the
upright. The head of the internal tube almost
touches this scale, and hence it is easy to read
ofi" the number of millimetres the tube has
This procedure is facilitated
risen or fallen.
for fractions of millimetres by dividing the
upper surface of the disc into 10, and each
of these divisions into two parts, by which a
tenth or twentieth of a millimetre is given.
In order that the instrument may be more
easily cleaned and fixed at zero, the upright
is made in two pieces, the outer being fixed
to the inner tube, and the inner one to the
I'he two pieces are kept tight
outer tube.
by a binding-screw. When a liquid is to be
examined, the outer piece is withdrawn, and
the milled head of the other turned until
the tube is then slipped in so
the zeros of the two scales coincide
The
that the two glasses at the lower extremities are in apposition.
binding-screw is then tightened up. This position evidently corresponds
to the thickness 0.

Microscope,

;

Weiss, D.—X7eber

das FleiscM'sche Hamometer. (On the FleiscLl Hpemometer.)
Pnigcr Med. Woc/ie7ischr., XIII. (1888) p. 20.

C4)

Photomicrography.

—

Dr. H. Burstert's appaBurstert's Photomicrographic Apparatus.*
The camera
is attached to the wooden
ratus is shown in fig. 149.
stand L R S, the end of the expanding bellows bein?? also fixed to the
which carries the Microscojie, the stage m, and the illuminating
piece
slides in a blot on R, and may be adjusted to any
apparatus fed.
The various parts of the illudesired distance from the focusing plate.
minating apparatus are made to slide upon an iron bar screwed to W, so
that they may be adjusted independently.
The whole apparatus is set at any desired inclination by means of
and leg S, and it may be used vertically or horizontally. In
the chain
the latter case the mirror / is removed, and replaced by the source of

A

W

W

K

* Jescrich, P..

'

Die Mikrophotographie,'

8vo. Berlin, 1888, pp. 98-9 (1

fig.).
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Upon E is a scale which gives the distance of the objective from
the focusing plate.
The advantages claimed for the instrument are " the firm stand resting
on three points, and the attachment of the whole (illuminating
Fig. 149.
apparatus and camera) to a common stand," " the Microscope,
illuminating
and
apparatus,
front part of the camera being
capable of being brought to
dilierent
distances
from the
focusing plate without the position of the separate parts to each
other being in any way changed."

light.

Neuhauss's Focusing Arrangement. Dr. E. Neuhauss
uses for the camera described
ante, p. 294, the mechanism
shown in fig. 150.

—

Fig. 150.

A

piece of watch-spring is bent as shown in the figure, and is
secured to a pin attached to a plate. The Microscope being horizontal,
the plate is placed vertically with the ends of the watch-spring engaging
To the
in the milling of the micrometer-screw of the fine- adjustment.
sides of the bottom of the plate cords are attached, which pass over horizontal pulleys on the right and left of the Microscope and are fastened
By pulling the one cord or
to a wooden rod at the end of the camera.
the other the fine-adjustment screw is turned to the left or right.
"In this way" (see p. 294) "the fine-adjustment is made without
any inconvenient connecting rods, and can be effected directly by one
The motion
hand, while the other is engaged with the focusing lens."
obtained by the action of the clamp on the micrometer-screw is, it is
claimed, quite fine enough to secure the complete sharpness of the
image.
for the Abbe Camera Lucida.*
time, when to almost every Microscope a photographic
camera is being attached, and when photomicrographs, of every degree of
merit, are being produced on all sides, it may be well, Dr. Gr. A. Piersol
considers, to weigh the respective values of the pencil and sunbeam as

Drawings

v.

Photographs.— Screen

*

Amer. MoQ. Micr. Jom-n.,

—At the present

ix.

(18S8) pp. 103-4.

;
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means of rcconlirg tbc observations of tbo
reproducing, by pbotograpby, wbat is seen

Tbo idea of
in tbo Microscope, is so
captivating, tbat it is a matter for little surprise tbat so many undertake
tbo work, Tbcso remarks do not ai)ply to tbc pbotograpliing of preparations fur tbe purpose of producing excellent pictures, but bear upon
investigator.

merits of tbo two mttbods as auxiliaries to tbo work-tublc,
Tbat
tbe pencil is being unwisely neglected, owing to a too implicit reliance
on i)botograpby, is an unfortunate present tendency, especially for the
young investigator, who loses tbo training to accurate observation wbich
tbo conscientious use of tbe pencil brings.
But botb tbe pbotograi>hic
camera and tbe drawing-prism bave tbcir advantages, and tlie investigator
can afford to dispense witb neitber, as, by tbcir judicious employment
sometimes by tbeir combination more satisfactory and valuable results
are obtained tbau are possible by any exclusive adbcrence to citber.
An experience in pbotomicrograjiby, wbich warrants a full appreciation of its value and capability, has taught that the most serviceable
and satisfactory tield of iibutography lies at the extremes of tbo table of
amplification, with very low (20 to 70 diam,), and with very high powers
tlic

—

—

(500 to 1500 diam.). Wbat drawing can equal, in beauty of detail, a
really good photograph of a suitable specimen taken with a fine lowpower objective ? who can draw fibrillaj of striated muscle, a group
of bacteria, or a delicately marked diatom in competition witb photographs ? Excellent pictures are made under ordinary magnifications
(200 to 350 diam)., but in the majority of cases there is much less cause
for congratulation.

Under

these circumstances, the conscientiously and

produce a more valuable and satisfactory record
for the investigator than the camera.
The reason that good i)hotograpbs,
with very low or very high powers, are so satisfactory is, tbat under both
conditions suitable lenses reproduce all tbe planes of tissue necessary
for a serviceable representation of the object
nine times in ten this will
not be tbe case with tbe pictures demanded of tbe 1/4 or 1/6. While it
is unreasonable to expect tbe lens to reproduce more than the plane
skilfully used pencil will

;

accurately in focus, it is nevertheless true that this physical limitation
(reduced to a minimum by the thinnest possible sections) frequently
renders ])botographs, under medium powers, unsatisfactory substitutes
for more diagrammatic drawings.
At tbe present time the investigator

who depends upon photographs for bis illustrations, finds himself confronted by the pertinent question as to the manner in which his pictures
shall serve as journal illustrations.
Tbat i)hotography, in its applications to book-making, is yet in its infancy, no one doubts ; that really
beautiful results are already accomplished by the best methods is equally
certain ; if, therefore, the liberality of the publisher places one of the
unexceptional "processes" at bis command, tbe investigator may feel
Let him, however, be cautious as to where he places his
hopes when economy is consulted, for there is nothing more annoying
to tbe worker himself, or more unfortunate for the cause of photomicrography, than the dissemination of those monstrosities whose harsh black
and white masses, devoid of half-tone and detail, are supposed to "reproduce " a really fine negative.
Frequently, however, the use of the photograph is out of the question,
and the investigator or the artist must make the necessary substitute
by all means let it be the microscopist himself, for he will then have
tbe guarantee that the featui-e of the drawing, especially valuable, is
confident.
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appreciated.
Under such circumstances, a combination of the camera
and pencil, which the writer has employed since the introduction of
the Eastman " bromide paper," may often be found very satisfactory.
Selecting the " B " grade, and marking out all undesired parts of the
negative, a somewhat under-exposed print is made and developed until
the cardinal parts of the picture are visible ; this, when dried, yields a

black and white sketch which, after being worked over with Indian ink
and hard lead-pencil, presents the appearance of an elaborately finished
drawing, and, as such, will be satisfactorily copied by the artist on the

block or stone. Where details are very simple, the outlines of the
photograph are easily transferred to the drawing-paper by means of the
interposed sheet of " graphite " or " carbon " paper and the tracing point.
But, after all, for the busy worker the direct sketch on paper is
frequently the most convenient and economical. It is to be regretted
that the di-awing-prisms in use on the Continent are not more generally
used among our own microscopists. An experience embracing all the
usual forms has resulted in a settling down to the Abbe apparatus as
being the most satisfactory, and, due regard to the inclination of the
mirror and the warranted size of the sketch being observed, as leaving
little to be desired.
After a long observation of struggles with the
drawing-prisms usually furnished by American and English makers, it
is truly refreshing to see with what ease and accuracy complicated
contours are followed with this instrument even at the first attempt.
With any form of drawing attachment the nice balance between the
illumination of the microscoj)ical image and that of the paper is an allimportant condition
having had occasion recently to use the Abbe
prism to sketch some 1400 sections, the author found a simple device of
great service.
This consisted of a light stand supporting a small glass
plate (10 X 15 cm.), two-thirds of which was "matt," being very finely
ground, leaving the remaining third as a clear strip extending in the
direction of the greatest length of the plate.
The section being well
lighted and focused, and the paper adjusted for the drawing, the screen
should be interposed between the source of illumination and the
mirror, when the object becomes illuminated by a soft diifuse light,
very favourable for the rapid and accurate sketching of details.
Slight lateral movements of the screen by the left hand soon determine
its best position.
When a doubt arises as to some detail, a movement of
the wrist floods the field with light, enabling an exact observation to be
made, while a second change restores the mellow illumination so favourable for drawing.
All this can be done without moving the eye from
the tube or taking the pencil from the paper.
The position of the screen
between the light and mirror is more effective than when the ground
glass is mounted as part of the substage apparatus.
Those who have
never used this simple contrivance in drawing will find it a material aid
in many cases.
Its fi'equent usefulness on other occasions, as a lightmoderator for low-power examinations, will insure it a permanent place
on the work-table.
;

—

Instantaneous Photomicrography.* Herr M. Stenglein, who has
been trying to adapt the instantaneous method to photomicrography,
recommends a mixture of magnesium, chlorate of potash, and sulphide
of antimony, which gives a flash lasting for 1/50-1/30 of a second. The
* Ceutrall:)!.

f.

Bakteriol. u. Parasituuk.,

iii.

(1888) pp. 670-4, 702-7 (1

fig.).
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2)orcentago composition is GO parts (by weiglit) chlorate of potash,
30 parts luagnosium in powder, 10 parts sul^jhide of antimony. The
combustion of this powder is effected in a lantern L, the body of which
is a metal tube, closed at one end and provided at the other with a glass
plate aud a diapliragm, the aperture of which corresponds accurately with
Within the lantern, aud on a
the diameter of the illuminating lens.
level with its central point, is a metal i)late, upon which the powder and
On the left side of the lantern is a slit closed
touch-paper are placed.

through the slit the touch-paper is lighted. Tlie lantern
further provided with a chimney, bent at an angle and about 5 metres
The chimney, which tits on the lantern, is not shown in the
long.
About 0*75-1 metre from its end the chimney is fitted
illustration.
with a special ajiparatus for absorbing the smoke.
The camera is placed vertically and the illuminating lens B horizonThe preliminary focusing is made with a mineral-oil lamp, aftertally.
wards exchanged for the lantern.
For instantaneous photography the sensitiveness of the plate must
be known, and to estimate it for tliis maguesium powder the author has
This consists of a glass plate 12 x 15
devised a special sensitometer.
cm., divided np into thirty rectangular spaces of 2 x 3 cm. and covered
The spaces are numbered according to the number
with tissue paper.
This sensitometer is fixed in a copying frame and
of layers of jiaper.
then inside a pasteboard box open in front. The frame is then placed in
a room lighted by a candle and exposed for a certain time. The ordinary
develojier is used, but without the addition of bromide.
Then the
number on the sensitometer gives the sensitiveness of the plate. The
author's results were obtained from stearine caudles (eight to the pound),
distance 30 cm., exposure one minute, and developing five minutes with
the pyrogallic developer ; he found that plates 22 and 23 were quite
distinct, and that No. 21 was almost as good.
As most objectives differ more or less in their focus, it is obviously
advisable to obtain a filter which will permit sharp photographic
pictures to be produced by their aid.
mixture of copj^er nitrate and
chromic acid in water allows only 7 per cent, of all spectrum colours to
pass through (or diluted 12-14 per cent.).
By using this as a light
filter in combination with ei-ythrosin the focal differences are quite obviated.
As dry plates are not usually obtainable in a condition suitable
for the erythrosin emulsion, wet plates are recommended.
All operations with these plates must be conducted in a very subdued red light.
Mixtures of erythrosin aud silver nitrate give precipitates of a silver
compound which are very sensitive to yellow light, and act more powerfully in bromide-gelatin than the pure dye.
For making this mixture
the following formula is given
25 ccm. erythrosin solution, 1 1000 ;

by a shutter

;

is

A

:

—

:

ccm. silver nitrate solution, 1 80 1/2 ccm. ammonia 75 ccm. water.
The plates are bathed therein for one minute and dried in the dark.
1

:

;

;

—

Photographing moving Microscopic Objects.* M. L. Errera proposes to apply to microscopic objects the process already employed for
recording each phase of the movement of a horse, &c., more especially
the plan adopted by Anschlitz in his " Schnellseher," which is fixed in
a dark chamber which that author describes as follows j
" The succes:

•

t

Bull. Soo. Belt;. Micr., xiv. (1887) pp. .S2-5.
Catalogue of the "Wiesbaden Exhibition, 1SS7.

—

—
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sive images on the glass of the man or animal in movement are fixed on
a circular plate turning on its centre, and they are made to pass one
after auotlier behind an opening in a large screen in front of the observer.
Every time that one of the images reaches the middle of the
aperture it is illuminated during the fraction of a second (about 1/10,000)
by the discharge of an induction coil through a Geissler tube placed
behind the movable disc." The effect is of course the same as that of
the zoetrope or " wheel of life."

M. Errera's idea of applying this process to microscopic objects is
thus expressed
" The details and the mechanism of the movements of microscopic
:

b3ings are still very imperfectly known. The cells with vibratile cilia,
the infusoria, and the zoospores still present a crowd of problems to be
resolved.
I can hardly think that photography, which has rendered
such great services in analysing the leap of man, the flight of the seagull, and the gallop of the horse, could not also be employed with
success in the case of fishes, insects, worms, protozoa, algae, or isolated
histological elements,
I propose, in conjunction with a skilful photographer, to make some experiments in this direction.
The aquarium
Microscope of Klonne and Miiller, and that of Nachet with several
bodies, suitably modified, will probably allow of the instantaneous
photography of microscopic movements."

Photographing Phosphorescent Bacilli by means of their own
light.*

—Dr. Fischer has taken good photographs from cultivations of three

To do this successfully it is necessary
that the cultivation should shed an intense light, the dry plates must be very
sensitive, and the exposure long (24-36 hours). The best pictures were
obtained from B. phospliorescens, the cultivations of which in a dark
different phosphorescent bacteria.

at 5^-10^ C. gave out their brightest light.
In these photograms
not only are the colonies seen distinctly and sharply formed, but the
outlines of the test-tubes and other vessels are recognizable,
herring
illuminated with B. pliosphorescens took extremely well, the scales
showing with perfect distinctness.
The head and tail, which were not
illuminated, did not appear in the photograph.
Dr. Eischer then went a step farther, and obtained photographs of
external objects, e. g. a watch, by the illumination of these phosphorescent colonies in a dark room.
Not only could the time be read, but
the hands and second-hands were distinctly visible.
The illuminant
bacteria alluded to are those commented on before in this Journal
(ante, p. 277)
the "West Indian" and the " endemic" phosphorescent

room

A

—

bacilli,

and B.

Gkay, W. M.

phosjjJiorescens.

—Photo-micrography.

[Methods used by the author in photomicrography of sections of aijimal tissues.]
The Microscope, VIII. (1888) pp. 172-5.
Neuhatjss, E. Die Entwickelung der Mikrophotographie in den letzten zwei
Jahren mit besonderer BeriLcksichtignng ihrer Bedeutung fiir die Lehre von den
Mikroorganismen. (The development of Pliotomicrography in the last two years
with special reference to its importance for the theory of micro-organisms.)
Centralbl.f. Bacterial, tt. Parasitenk., IV. (1888) pp. 81-4, 111-6, 283-4

—

[Also reply by M. Stengltin, ibid., pp. 282-3.]
(G. W.) Photomicrographs.
Amer. Mon. Micr. Joum., IX. (1888)
[Commendatory notice of them.]

Eaftee's

* Centralbl.

f.

Bakteriol. u. Parasitenk.,

iv.

(It 88) pp. 89-92.

p.

113.
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Microscopical Optics and Manipiilation.

(5)

Variation in Micrometric Measurements due to different illumination.— Mr, C. Fftsoldt sends us the following " Tabic showing tlio
variation in measurements due to the ditTerent applications of light and
illuminations."
" Tho imafTc of 4/10 in. was the object on which these measurements were made, and was ruled on a glass disc of No. 2 covering glass,
in. in thickness.
" All mcasnromeuts were taken on one and the same ruling, with the
same Microscope, objective, and eye-piece, under the same focus, and
liavinfT the Microscope in the same position continually, and only

7/1000

changing tho mirror and excluding the one light while the other was
used.

—Lamplijh

Unmoun ted

t.

Lines upward.

Lines downwarj.

Concave mirror 4/10
4/10
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„
111. through
objective

in.

in.

^ joi,^

I

-

10/100,000
5/100,000

+

5/100,000

+

J

Concave mirror 4/10
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111.
through
1. tlirongh
I 4/10
objective
ohje

)

in.
in.

in.

'

10/100,000
14/100,000

+

15/100,000
/

+

30/100,000
20/100,000

+
+

>

+

Mounted on Glass
Daylight.

Lamplight.

Concave mirror 4/10
4/10
Plane
„
111. through
wjQ
objective

"

A

I
j

'

in.

in.
.jj

+
31/100,000 +

15/100,000

Concave mirror 4/10
Plane
„
4/10

number of comparisons were made

in.
in.

at each position

ami in the

same temperature.
"

and

A

Spencer objective was used for these measurements but Bausch
objectives were also tried, obtaining the same
;

Lomb and Guudlach

results.

" The Microscope used is one constructed on my late patents, and
has a micrometer for measuring similar to a cobweb micrometer. Bnt
instead of cobwebs, thi'ee movable steel pointers are used, which arc
worked as fine as this metal will permit. The stage is mechanical, and
the main slide is moved with great precision by a fine screw 100 threads
per inch."
Error was therefore eliminated in the case only of the lines mounted
on glass when the concave mirror and lamplight was used.

—

Testing Screw-Micrometers of Eeading-Mieroscopes.* Prof. Eeinhertz points out that every micrometer is liable to special errors and
that these must be studied before the requisite corrections can be
applied. The errors are due to (1) the screw itself; (2) the mounting of
the screw ; (3) the remaining parts of the micrometer.
(1) According as the screw 2)roduccs unequal linear movements at
different parts for a complete turn, or unequal linear movements for
"
equal fractions of a single turn, the errors may be called " jirogressive
or " periodic " ; the former are due to inequalities of pitcli, the latter to
irregularities of the thread.
(2) The position of the screw is fixed by its point or head being
maintained in constant pressure against a plane surface ; if this surface
* Ccutral-Ztg.

f.

Optik

u. iMech., ix. (1888) pp. 37-40.
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is not perpendicular to the screw, or if the screwout of centre, the errors in the readings are functions of corresponding fractions of a single turn, or are " periodic."
(3) Imperfections in the other parts may introduce numerous irregular errors, capable of entirely destroying the advantantages of micrometric reading.
The errors may therefore be either progressive, periodic, or irregular;
the first may practically be neglected since only one or two or at the
most five turns are employed in theodolite readings ; the irregular

has inequalities, or
point

is

errors must be determined and eliminated by repeated readjustment to
the same graduation mark, the vernier being clamped, and by observing
the mean errors of adjustment and reading ; if these are subject to
occasional large variation they indicate imperfections in the mechanism,
lubricant, &c.
It remains to determine the periodic errors
i. e. to
compare the
different values found for the same interval on the scale as measured at
different parts of the drum.
The most convenient interval to use is the
distance on the scale between some graduation and a supplementary
mark which corresponds to 1/10, 1/8, or 1/5 of a complete turn. The
drum is set to 0, one end of the interval is brought on to the cross wires
by the vernier screw, and then the other end by a movement of the
drum ; the first position is then recovered by a movement of the vernierscrew ; and in this way a series of measurements are made by alternate
use of the vernier-screw and drum until the zero-reading upon the latter
is again reached; the readings are then reversed.
series of such
double sets of observations will give a mean value of the interval which
may be regarded as the true value, and the differences between this and
the values obtained at different parts of the drum will be the corrections
An example quoted by Prof. Eeinhertz shows how the
to be applied.
periodic error was determined on a micrometer screw, so that by
applying the correction the mean error of a single measurement could be
reduced from 8 "5 in. to 4*4 in. ; and was finally removed altogether by
correcting the eccentricity of the hollow cone in which the screw point
was made to work.
If the periodic errors do not lie within the mean errors of adjustment
and reading the screw should be rejected, and in any case the periodic
errors should be eliminated by repeated readings at different parts of
the drum.
;

A

—

Araclinoidiscus as a new Test for High-power Objectives.* Mr.
T. F. Smith says that there are two great objections to using the
Podura scale as a test object for an oil-immersion. The first is that the
conventional markings can only be seen when the scale is a little

way

off

at its

the cover-glass, and, consequently, the objective not working
and, secondly, it is impossible to tell the best
;

full aperture

point.

A

dry glass, on the Podura scale, is exceeding sensitive, and a little
turn of the correction-collar, or a little difference in the length of the
draw-tube, will make all the difference between fine definition and no
With the oil-immersion, however, you can go through
definition at all.
the whole range of the correction-collar without making any difference
in the markings, beyond changing them from red to blue.
Of course,
* Journ.

Quek. Micr. Club,

iii.

(1888) pp. 247-53.

—

—

G

SUMMARY OF CURRENT RESEARCHES RELATING TO

81

opticians will tell you that they know the best point, but bis cxporionco
as follows
Four object-glasses, with a correction-collar, were sujiposcd to bo
set with best definition on the Poduia scale at tli(! point
the first was
best on a balsam-mounted slide at point 2}j
No. 2 glass was at its best
No. 3 at point 7^ and the last glass at its best on the same
ftt point 5
slide at point 10, or as far as it could go. It is no use blaming opticians,
for the English microscopists have been brouglit uj) (and rightly, up to
a certain point) to believe in the Podura scale, and makers cannot be
expected to rim the risk of producing a glnss that is not at its best on
that test.
The only way then is to oHer a substitute that shall stand for
the oil-immersion in the same relation as the Podura scale does to tho
dry glass, and for that purpose Mr. Smith " offers the outer plate of the
Arachnoidiscus (anything) mounted in balsam."
To him there is a i)articular appropriateness in choosing this as a test
object, from the fact that although its main features for the last forty
years have been as well known as tlie Podura scale itself, the discovery
of the finer markings or structure is due entirely to the oil-immersion
:

is

;

;

;

;

objective.

The advantages claimed for the new test-object for an oil-immersion
are that the little projecting points or si^ines can only be clearly
defined where the objective is perfectly corrected and set at its best point.
It is not every disc of the diatom that will act as a test, any more
than will every scale of Podura. Some will show no projecting spines
even with the widest-angled objective, and others are so coarse as to bo
no test at all ; but a properly selected one will answer all the purpose,
both for defining and resolving power.

—

Tests for Modern Objectives.* Mr. E. M. Nelson considers that the
advance of the Microscope in recent years is due to the Podura scale and
the following diatoms
1st, Bhomhoides ; 2ndly, Grammalophura suhtilissima ; 3rdly, and probably to a greater extent, Amphipleura peUucidn ;
lastly, and at the present time, to Pleiirosigma angulatum, N. rhomhoides,
and the secondary markings of diatoms in general with large angled
cones of central light. It was the demand for glasses that would give
classical images of the Podura scale which improved the central portions
of the objectives, and it was the demand for diatom-resolving lenses
which spurred on the opticians to make wide angles and to correct the
:

—

margins.

—

But however much we may regret it, these old tests the Podura and
the Amijliipleura pellucida
which have been of great service to the cause
of microscoi>y, must be laid aside.
The classical picture of Podura
demands such a very small area of the centre of an objective that it tests
too little of the glass.
The following are a few tests for modern objectives
1. Pleurosigma angulatum, showing dark perforations on a light
ground, with a fracture passing through them. While the dioptric beam
passes though the centre of the lens the diffraction spectra sweep the
margin. Unless a lens be truly centered it will not stand this test.
2.
Cherryfield Bhomhoides in balsam or styrax with the full aperture of Powell's latest condenser is a very severe test.

—

:

A

*

Engl. Mcch.,

xlviii.

(18S8)

p. 51.
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3. To these may be added the secondary marking on diatoms, e. g.
Coscinodiscus asterompJialus, &c.
4. The fracture passing through the secondary markings, such as
(a) Triceratium, (b) Isthmia nervosa.
5. The secondary markings in the areolations on the hoop of Isthmia
nervosa in balsam.
All these tests are intended for solid cones of direct light of various

Two classes of tests are comprised in
and perhaps the best, is the way a fairly large test
4 (a), and some of 3 are in this class.

apertures.

The
all.

4

other class consists in the possibility of
and some of 3 are in this class.

this

The

list.

first,

presented.

1, 2,

making out the

test at

is

(&), 5,

Fasoldt's Test-plates.*— Mr. C. Fasoldt replies to Dr. E. H. Ward's
report on the examination of one of his test-plates.
He claims that Dr.
T. F. C. Van Allen " resolved every band up to and including the
200,000 lines per inch in the presence of Dr. Ward." Also that " a
number of gentlemen " have resolved all bands up to and including the
200,000, " seeing plainly lines and spaces."
" The successful resolution of the lines is not dependent on the mode
And, considering the admitted inability in
of ruling, but on the eyes.
Dr. Ward's eyes, it would seem no more than an act of justice to all
concerned had the Doctor delegated his position on the committee to

some one whose eyes were more reliable, and who would have been
equally unprejudiced as himself in making the investigations. Good
eyesight is certainly an essential factor in such close tests as the
resolution of even 120,000 lines per inch, and there may perhaps be a
reasonable doubt whether the Doctor was able to resolve the 120,000
lines per inch, as he claimed he was able to do.
His admissions are,
however, very candid, and his report can, therefore, have no value as to
the number or resolvability of the rulings under discussion."

—

Microscopical Optics and the ftuekett Club Journal. When an
esteemed friend goes astray it is often very perplexing to know what
course

to

take.

impairing the

Are we

to leave

him unadmonished out of fear of
we to openly recognize the evil
The friend who has more especially
the present moment is the Quekett

ties of friendship, or are

of his ways and act accordingly ?
brought this dif&culty to mind at
Microscopical Club, for which we retain unimpaired all the regard of
early days, and the evil in this case relates to some papers printed in
its Journal.
recently had occasion to comment upon some comical blunders
occurring in a paper in which optical principles were turned upside
down in a very naive manner, but the last part of the Journal goes
beyond even tlaat extraordinary paper, and we find page after page
containing the most terrible nonsense that has ever been published
hitherto in a microscopical journal. The paper to which we more particu-

We

larly refer is one entitled " On True and False Images in Microscopy ,"|
the writer of which, as he shows in paragraph after paragraph, has
not taken the trouble to master even the rudiments of the subject about
which he writes, although he starts with the ludicrous statement that, " to
One of the more strikhim the subject presents no difficulty whatever "
!

*

The Microscope,

t Joarn.

viii.

(1888) pp. 220-3.
iii. (1888) pp. 267-72.

Quek. Micr. Club,
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ing instances of this will bo found in tlic author's statement (p, 268) that a
passage quoted from Prof. Abbe " clearly moans that, given perfect
" correction of the objective, there is perfect definition of the object, which
" to me seems to contradict the former ^mrt of the pajicr." The writer therefore has avowedly not a glimmering of a notion of that most elementary
"
the difference between^ " delineation
point of the diffraction theory
and " definition," or that perfect definition is quite consistent with
imperfect delineation.
If the only result of publishing the paper were to raise a laugh at
the expense of the author, the matter might be treated as not being of
more than personal interest, but when we find the Quekett Club printing
such rubbish, it is necessary to make a protest in the interest of microscopical science against so retrograde a proceeding, and this the more so
as it was at the Quekett Club that one of the earliest demonstrations was
given of the fact that microscopic images cannot be interpreted by
simply " believing the evidence of one's own eyes," as it is now suggested

—

is all that is

necessary.

In another part of the same No. Tive have a bewildering mixture of
As will be seen from the extracts we print
conflicting statements.*
below, the speaker declares as " absurd on the face of it, and Prof. Abbo
did not believe anything of the kind," just what Prof. Abbe, as appears
from another part of the same Journal, does believe, and which is nothing
less than the cardinal fact of the diflfraction theory, while the speaker
himself later on, apjiarently quite unconscious of the discrepancy, states
his belief in the very thing which ho had before denounced as absurd.
Speaker's first Statement.

"There had no doubt
"been gome very objec"tionuble passages written
"in conneotion with the
"subject not perhaps by
" Prof. Abbe, but in such
" a way aa to appear to

—

Prof. Ahhe's otcn Statement.
" Perfect similarity bc-

" tween the microscopical
"image and the object

"always depends on tlie
" admission to and utiliza" tion by the objective of
" the whole of the dif-

"put them into Prof.
"Abbe's nioulh such for

" fracted rays whicli the
" structure is competent to

"instance, as the state" ment that because the
" whole of the diffraction
"imap;es were not taken
" in, therefore tbe whole
"structure of the object
"could not bo known.
"That, of course, was
" absurd on the face of it,
"and Prof. Abbe did not
" believe anything of the

"emit.

;

When

"only of the

a jiortion

total diffrac-

" tion fan appertaining to
" a given structure is lost,
" the image is more or less
" incomplete or dissimilar."

Sjjeakcr's second Statement.

" With
tlieso
difficult
" objects, however, though
" they could gut a fair
"knowledge of them witli"in the limits of their
"optical power, yet they
" came at length to a point
" wliere the largeness of
" the angle required wa8
" such that they could not
" yet grasp tlie diftVaction
" spectra, and at that point
" their entire knowledge
" necessarily ended,"

"kind."

The mischief of all this is that it must necessarily have the effect of
making a student believe that the subject is so confused and unsettled
that it is of no use to try and understand it.
There is plenty of room for most interesting criticism on the subject
of diffraction, but to be worth printing it must be founded on intelligent
doubt, and must not consist of raw and undigested ideas arising from
simple ignorance of the subject, which renders it necessary to win over
•

Joum. Quek. Micr. Club,

iii.

(1888)

p.

288.
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won and now

so incon-

—

Harchek,

a. Optometer und Apparat zum Messen der Brennweiten und zum
Centriren optischer Linsen, System Nortli Harchek. (Optometer and apparatus for
measuring the foci of and centering optical lenses, North Harchek's system.)
Breslauer Aertztl. Zeitschr., XII. (18S8) p. 139.

—

Highest Magnifying Power.
[Another specimen of the general ignorance on this subject. "What is the
highest magnifying power that has been obtained? In lS6i an eminent
microscopist expressed his opinion that in object-glasses with one twenty-fifth
of an inch focus the Microscope had reached its utmost attainable limit of
perfection. He added that it appeared impossible to separate or define lines
more numerous than 90,000 in an inch on account of the decomposition of
light.
Yet witliin a few years after this opinion had been expressed, an
object-glass with a one-fiftieth of an inch focus was made which magnified
1,575,000,000 times.
This revealed the one four Imndred thousandth part of
an inch but it again has been left far behind by a glass recently made in
Sweden, which enables us to distinguish the one two hundred and four
million seven hundred thousandth part of an inch."]
;

Tit-Bits, XIV. (1888) p. 310.
G. E. Traite pratique de Manipulations de Physique a I'usage des
Etudiants en Medecine, precede d'une Preface par M. le Prof. C. M. Gariel.
Optique.
(Practical treatise on physical manipulations for students in medicine.

—

Meegiee,
With

a preface by Prof. 0.

M.

Gariel.
iv.

Nelson,
Abbe
„

E.

M.

Optics.)

and 251 pp. and 90

—On the Interpretation of a

figs.,

Svo, Paris, 1888.

Photomicrographic Phenomenon by the
Joum. Qiiek. Micr. Club, III. (1888) pp. 273-9.
True and False Images in Microscopy.
Joum. Quek. Micr. Club, III. (1888) p. 288.

Diffraction Theory.

„

Amphipleura pellucida.
„
[Keport of resolution with Powell's 1/4 in. objective 1-17 N.A. with dry
froat, i. e. with I
N.A.]
Eiigl. Mech., XLIII. (1888) p. 51.
Smith, T. F. On True versus False Images in Microscopy.
Joum. Quek. Micr. Club, III. (1888) pp. 267-72, 288-9.
Tanakadate, a. Note on the Constants of a Lens.
Joum. Coll. of Sci. Tokio, I. (1888) p. 333.
V E E E K E E, J. G. P. Numerical Aperture.
Joum. of Micr., I. (1888) pp. 155-66 (4 figs.).
„

•

—

—
—

(6)

Miscellaneous.

Simple method of Projecting upon the screen Microscopic E.ock
Sections, both by ordinary and by polarized light.*
Mr. E. P.

—

Quinn " knowing the difficulty experienced in pointing out to students
any particular crystal in a rock section when viewed with the Microscope
direct, attempted to project the images on the screen, and by the aid of
comparatively simple apparatus met with very gratifying success, both
with ordinary and with polarized light.
The tube of the Microscope was screwed out and replaced with a
cork, through which a hole had been cut to carry the ordinary 1 in.
objective, and behind it the analyser of the Microscope. The polariscope
and rock section occupied their usual position as when used with the
Microscope in the ordinary way. The Microscope-stand being inclined
into the horizontal position was placed in front of the object-lens of the
The object-lens of a lantern usually consists of a
limelight lantern.
combination of two lenses. If so the back lens is taken out and the front
lens only used, acting as an extra condenser, concentrating the light
upon the rock section and causing it to pass through the polarizer and
the analyser.
*

Eep. Brit. Assoc. Adv.

Sci.,

1887, p. 725.

—
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A little adjustmeut of tlic light was required to get it well through
both polarizer and analyser, but this with a little care was soon dune,
aud a bright pictuie, several feet in diameter, was ])rojeetcd upon the
screen, showing the crystals well defined and exhibiting very strikingly
the changes of ctdour, &c., characteristic of the crystals when viewed
bv jiolarized light, and in such a manner as to bo well seen by a number
of peojde at once and also allowing the lecturer to readily point out any
particular crystal or crystals to which he desires to draw the attention
of his audience. As the optical axis of the lantern and Microscope did
not coincide, the lantern was placed on a board provided with four
levelling screws, with which the necessary adjustments were readily made.
Much bettt^ r effects may be got if the Pruzmowski form of prisms
made by Zeiss are used instead of the usual Nicol's prism on account of
their greater aperture and shorter length, and the most brilliant results
with the 1 in. objective of fifty angular apertures (sic) by Wray of London."'
'

'

—

Microscopy and the Study of Rocks.* Prof. J. W. Judd thinks
there is perhaps just now a danger of our exaggerating the importance
That the
of the microscopic method as applied to the study of rocks.
method has already done much in enabling us to follow out and trace
the effects of the slow processes of change within the earth's crust, and
But when it
that it will do still more in the future no one can doulit.
is sought to make the Microscope a " court of final appeal " in geological
questions, and in doing so to disregard the importance of field observation, we perceive the same source of danger as is now perhaps being
experienced in connection with almost every branch of natural history
It must be remembered that while the Microscope enables us
research.
to see a little more than the naked eye or the pocket lens, yet, nevertheless, between what is actually seen by the very highest powers of our
Microscopes and the molecular groupings and reactions which give rise
to tlie varied phenomena of the mineral kingdom, there is room f r
accept the teaching of the Microalmost infinite possibilities.
scoi)e with all thankfulness, but we recognize the fact at the same time
that it has enabled us to get only a very little nearer to the heart of
those great physical problems which we aim at solving.

We

—

Microscope and Telescope.f M. J. C. Houzeau, formerly Director
of the Brussels Observatory, has a lengthy paper under this title, from
which we extract the following
" The field of scientific research was immensely widened by the simultaneous invention of the Microscope and Telescope. In the whole course
of history there is not another invention which has exerted a similar
influence in the sphere of material facts.
The circle of individual action
was extended in an unexpected degree by gunpowder it was this which
enabled Cortez and his four hundred followers to put to flight armies
•which outnumbered his own in the proportion of 100 to 1.
In the
strictly material order of things, gunjiowder is the first signal triumph
of applied science
of modern science.
But we must grant that it had
an essentially destructive character ; it belonged to the arts of war,
which in our social childhood take precedence of the arts of peace.
The second invention which still in the material world produced
a profound revolution, belonged to the useful arts.
This was the steam
engine, by which our industrial forces have been enlarged to an enor:

;

—

—

—

" Mature, xxxviii. (1888) p. 386.
t Bull. Soc. Belg. Micr., xiii.

(1887) pp. 90-110.
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constituted an addition of energy wliieh was equivalent
workmen. The steam engines at work in
civilised countries represent the labour of ten or twelve times the total
number of adult males in the population of the world. This was an
acquisition of power, but not of intelligence.
But after these two inventions, the one warlike, the other industrial,
there came one belonging to science, that of the Microscope and Telescope, which has had no parallel in history for the extent and the effects
Outside the world as perceptible by our senses,
of its material results.
there was, above and below, a sort of immense envelope, which had for
thousands of years escaped the eyes of man. Beyond the boundaries of
the visible, both in the large and the little, there was, as it were, a second
sphere, vaster than that in which so many generations had lived, which
had remained up to that time an impenetrable domain. One day, thanks
to what I shall call the new eyes with which man learnt to endow himself,
the previously unknown world was revealed to us ; and we know now
whether it contained sufficient subjects of interest and wonder.
Viewed thus in its glory, the double invention of the Microscope
and the Telescope appears a sudden thing. Yet this great and extraordinary extension of the sense of sight was not altogether new.
Primitive man could not remain a stranger to certain facts of magnification which, so to speak, forced themselves upon his attention.
When I was living in the Antilles, I once saw a black, who had been
brought from his native land of Africa before the suppression of slavery,
and who was consequently a savage, looking through a drop of dew at
a gnat upon a leaf. This was a temporary observation, unintentional
and the effect of chance ; still it was none the less an observation, and
Primitive
the chance would naturally recur in certain circumstances.
man could not then be entirely ignorant of the magnifying power of
drops of water. . .
The two instruments, the Microscope and Telescope, thus appear to
see that they were produced
us as proceeding from the same germ.
at the same time, the beginning of that 17th century to which they were
destined to reveal so many marvels, and in the same form, namely a
convex lens associated with a concave lens. The first improvement was
made contemporaneously in both, by the substitution in. both cases of a
convex for a concave eye-piece ; for the Telescope in 1613 by Scheiner at
the suggestion of Kepler, for the Microscope in 1618 by Francesco
Fontana. Both profited, so to speak, by Huyghens' idea of using three
lenses, and both were at the same time invested with a new power by the
application of achromatism.
There is a further resemblance ; the names
of the two instruments remained vague and to some extent confused ; the
Academy dei Lincei, at Rome, judged it necessary to have distinct names,
and a Greek, named Eemiscianus, settled in Italy, supplied the two
words Microscope and Telescope ; so that the two instruments born
together received baptism at the same time, after having shared everything at their entrance into the world.
If they have subsequently separated, and if they tend to separate
more widely in their construction, it is only in consequence of the
Practical convenience has
different purposes to which they are applied.
led by degrees to distinct arrangements adapted on both sides to the
conditions which they have to satisfy. But this diverging course should
not make us forgtt the original similarity of the types.

mous

extent

;

it

to the creation of millions of

.

We

.

1888.

.

.
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The invention of the Microscope and Telescope has not only contributed to open out a new sphere to us so vast that we cannot yet realize
its extent, but it has also shown us the contrast which exists between
our mental faculties and the fertility of nature we have here an evident
proof that the imagination, however potent it may at first appear, is only
rich in combinations of known things it forms combinations of great
variety, often fantastic and unnatural
it can magnify or reduce images
to any extent but from its own source it extracts nothing that is really
new and however inventive it may imagine itself to be, it would discover
nothing if nature did not supply exami)les."
;

;

;

;

;

Brain Markings.
[" A well-known New York physician lias just published the sort of discovery
which Lord Lytton would have made a novel out of. An aged Polish count,
formerly professor of languages and a famous oriental scholar, died in the
hospital, and Dr. Kookwood had occnsiou, in conjunction with other experts,
to make a niicroscopical examinalion of a certain part of tlie cerebrum.
They noticed a peculiar set of markings, which took the form of Egyptian
and Chinese hieroglyphics. These were amplified to a magnitude of 3000
diameters, and the results shown to anothei- oriental scholar, who declared
them to be true characters in the Ethiopic, Syriac, and Egyptian languages.
Dr. Rookwood suggests that his discovery will lead to extracting from the
dead their literary achievements as well as their suppressed opinions."]
Sci.-Gossip, 1888, p. 67.

Conservirung von Zeichnnngen. (Preserving drawings.)
[Lay the drawing on a flat surface and pour over it collodion in which 2 per
cent, of steariue has been dissolved.
In twenty minutes it is dry and iixed.]

Dallinger,

Eev.

W. H.—Memoir.

Neueste Erfind. u. Erfahr., 18S7, p. 571.
Research, 1. (1888) pp. 40-1 (portrait).

Dallinger, Dr., Presentation to.
[" ' All Siieffield,' of any public note, took its leave of Dr. and Mrs. Dallinger
in the Council Chamber of the cutleiy metropolis on Tuesday.
The IMayor,
on behalf of numerous subscribers, presented Mrs. Dallinger with a silver
tray, and the Dr. with a substantial sum of money, the value of tiie gifts
being enhanced by the kindest expressions of regard for the recipients.
The Mayor regarded Dr. Dallinger'a removal from the town almost as a
public calamity. The Doctor said that since he came to Sheffield he had been
privileged with companionship and friendships and intercourse which had
made his life, that was full of labour, equally full of sweetness. His labour
during the past eight years had not been barren
some work had been
accomplished. He had been enabled, by increasingly powerful instruments,
to penetrate still further and further down, but so far as this portion of his
life had been serviceable to science, it had been more powerful than it
otherwise could have been because he was surrounded by such friends and
Buch interests in this never-to-be-forgotten town. He thanked them for the
present to his wife, without whose constant assistance he could never have
performed the work that had been done at Wesley College. The gift to
himself would bs devoted to the purchase of any new instrument that he
required, so long as it lasted.
He had been working in a department of
science that had been absolutely untouched, and he was constantly finding
that something was wanting that was not existing in scientific Instruments
before.
It was a source of joy to him that through its gift Sheffield would
be permanently represented on the scientific side of his house."]
Christian World, Aug. 16, 1888.
;

Frits OH, G.— See Neumayer,

G., infra.

Gosse, P. H., Eon.

F.E.M.S.— Obituary.
Athenseum, 1888, Sept. 1, pp. 29i-5.
Gray, Asa, Hon. F.E.M.S.— Obituary.
Nature, XXXVII. (18S8) pp. 375-7.
[Manton W. p., and others. Use and Abuse of the Microscope.]
(_" Dr. E. L. Nealey, of Bangor, read a paper on the
Use and Abuse of the
Microscope before the recent meeting of the Maine Medical Society. Our
experience leads us to think that most physicians abuse the instrument by

—

'

'

not

usmg

it."]

The Microscope, VIII. (1886)

p.

217.

;
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—

G. Anleitung zu wissenschaftlichen Beobachtungen auf Eeisen.
(Guide to scientific observations in travelling.) Contains Fritsch, G., Praktische
Gesichtspunkte fiir die Verwendung zweier dem Eeisenden -wichtigen technisclien Hiilfsmittel
Das Mikroskop und der photographische Apparat. (Practical
suggestions for the use of two of the traveller's important technical aids the
Microscope and the photographic apparatus, pp. 512-612, 8 figs.)
2nd ed., 2 vols. 8vo, Berlin, 1888,
E u T L E Y, F. ^Rock-forming Minerals.
[Contains chapters on (1) Apparatus, Methods of Preparation, Examination,
&c., (2) Propagation of Light, Eeflection, Eefraction, Double Eefraction,
:

:

—

Optic Axes, &c., (3) Polarization of Light, (4) Axes of Optical Elasticity,

Examination in Polarized Light, (5) Wave Surfaces, (6) Bisectrices and
Optic Normal, (7) Examination in Convergent Polarized Light, (8) Pleochroism.]
iv. and 252 pp., 126 figs., 8vo, London, 1888.
Verekeb, J. G. P. [On the Choice of a Microscope.]

—

Scientif. Enquirer, III.

(1888) pp. 152-4.

Wiesbaden, Katalog zur wissenschaftlichen Ausstellung der 60. Versammlung
deutscher Naturforscher und Aerzte zu. (Catalogue of the Scientific Exhibition of
the 60th Meeting of German Naturalists and Physicians at Wiesbaden.) Edited

by

L. Dreyfus.
ix. and 224 pp., 8vo, Wiesbaden, 1887.
Cf. also Zeitschr. f. InstrumenfenL, YII. (1887) pp. 428-9.
Zeitschr.f. Wiss. Mikr., IV. (1887) pp. 303-25 (1 fig.).

j8.

Technique.*

CD Collecting Objects,

inclTiding:

Culture Processes.

—

Cultivation of Schizomycetes in Coloured Nutritive Media.f ^Herr
Bircli-Hirsclifeld found three years ago that the comma bacilli of
cholera not only retained their lively movements in stained bouillon,
but multiplied in a manner similar to what they do in unstained hanging droj)s. It was afterwards found that other kinds of bacteria, both
mobile and immobile varieties, behaved in a similar manner, and this
method of staining Schizomycetes was then used by the author for
demonstration purposes. Besides fuchsin, other anilin pigments were
employed (dahlia, Victoria blue, &c.) For the observation of fission
fungi in hanging drops, this method offers decided advantages, as the
small and motile forms are more easily found and focused, and the
morphological characters of the bacteria are also rendered more evident
of their protoplasm.
that bacteriological literature scarcely notices
the relation of living bacteria towards anilin pigments, and seems to
think that such a method might afford information about the morphological changes bacteria undergo in their development and multiplication, and that inoculation experiments with living stained pathogenic
bacteria might help to decide certain questions anent the localization
and spread of germs imported into the organism. With regard to these
points, it may be mentioned that anthrax bacilli deeply stained with

by the staining

The author remarks

diamond-fuchsin or victoria-blue, and grown on gelatin, retain their
virulence quite unchanged.
For observing the morphological changes connected with growth
* This subdivision contains (1) Collecting Objects, including Culture Pro(2) Preparing Objects (3) Cutting, including Imbedding and Microtomes
(4) Staining and Injecting; (5) Mounting, including slides, preservative fluids, &c.;
(6) Miscellaneous.
t Arch. f. Hygeine, vii. pp. 341-53. Centralbl. f. Bakteriol. u. Parasitenk., iii.
(1888) pp. 447-9.
cesses

;

;
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and pporc-fomiatioD, the dyes previously racntioned are of little value,
It is extremely
but pliloxiu-red may be employed with advantage.
soluble in water, stains spores quite intensely, and cultivations on
Experigelatin and bouillon stained with this dye throve luxuriantly.
ments on typhoid bacillus made by this method con6rmcd the formation of
Benzo-purpurin was also found to be
spores as first stated by Gatfky.
a useful dye, as it stained the spores alone, and left the rest of the protoplasm uncoloured.
,

—

Dr. C. Friinkcl has
Cultivation of Anaerobic Micro-org-anisms.*
invented an apparatus for the cultivation of anaerobic microbes, which
he says combines the advantages of the methods of Liborius and Griiber.
The nutrient media, bouillon, gelatin, agar, are placed in test-tubes
somewhat wider than the ordinary ones. Sterilization, inoculation, &c.,
This done, the tube is closed
are then performed in the usual way.
with a caoutchouc ping, through which pass two glass tubes bent at a
right angle.
One of these reaches to the bottom of the test-tube, the
shorter one goes no farther than the bottom of the caontchouc plug.
The exposed extremities are drawn out to fine points, and this arm of the
longer tube, besides containing a plug of cotton-wool, is connected with
The gas
a hydrogen apparatus by means of a piece of rubber tubing.
then passes through the nutrient medium and escapes through the
shorter leg.
When the air is thoroughly expelled, the pointed ends are
melted up, and then the medium is spread over the surface of the testtube in the manner proposed by Ehrlich.
In order to prevent certain sources of error, two points must be
rigorously observed
first, the tw'o pieces of glass tubing and the rubber
plug must be thoroughly sterilized. This is best done by laying them
The second source of
for an hour in a 1 per cent, sublimate solution.
This is
error is the escape of the hydrogen and the entrance of air.
avoided by covering the plug with paraffin which melts at about 80^.
"When bouillon is the medium, the test-tube can be freed from every
trace of air in 1^-2 minutes.
If gelatin be used, then the test-tube miist be placed in water at
37° while the gas is passing through. This takes only 3-4 minutes.
Agar must be used in 2 per cent, solution to which 1 per cent, grape
sugar is added. As the agar solidifies rapidly below 40^, it is necessary
The
to be quick in passing the gas through and wetting off the points.
tube must then be rolled round in lukewarm water or in the hand.
The advantages claimed for tliis method are cheapness, convenience,
and suitability for its intended purpose.
;

—

Dr. Globig who has
Bacterial Growth between 50° and 70° C.f
been exi>erimenting with Bacteria found in garden mould, made his
preliminary isolation in covered capsules of 5-7 cm. diameter, and
grew the micro-organisms on pieces of potato.
The colonies thus
obtained were cultivated in test-tubes on blocks of potato cut obliquely.
For the latter step, potatoes were boiled and disinfected with sublimate
solution, and then cylindrical blocks punched out of them with a corkborer, the diameter of which was just less than that of the test-tubes.
The blocks were then cut obliquely, and jammed in the test-tubes so
that they did not move, and closed with the usual precautions.
By this
Ccntralbl.
t Zeitachr.

f.

f.

Bakteriol. u. Parasitenk.,
iii. (18s7) p. 295.

Hygeine,

iii.

(1888) pp. 735-40, 763-8

(1 fig.)-
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procedure 30 different kinds of bacteria were bred, which developed
between 56° and 58°. With higher and lower temperatures different
kinds of bacteria appeared. At 68°-70°5 only a few colonies developed,
while if the temperature were lowered to 50° or below, the potato
bacillus appeared, and this overgrew all other colonies.
The author notes
that these bacilli are located on the superficial layers of the mould, and
that the sun's warmth must be the most powerful factor in their genesis.

—

Alkali- Albuminate as a Nutrient Medium.* Prof. J. Rosenthal
and Dr. 0. Schulz make alkali-albuminate in the following manner
which is simpler than that of Tarchanoff.
The albumen taken from fresh hens' eggs is separated from the
chalazse, and clarified before it is mixed with the alkali solution.
This
is done in the most simple way by straining the albumen through a bag
made of a double layer of muslin. It should be squeezed through
slowly with the hand. The filtrate, quite clean and free from bubbles,

then poured into a gi-aduated vessel closed with a ground-glass stopper
1 per cent, solution of caustic soda or potash and
distilled water.
The proportions are, to every 5 com. albumen, 3 ccm.
alkali solution, and 2 ccm. water.
The mixture is then shaken until it
froths, after which it is allowed to stand for some hours, when the
shaking is repeated in order that the three constituents may be intimately mixed. The alkali-albuminate is then poured into test-tubes,
Erlenmayer's bulbs, or flat glass pans, and heated over water to a temperature of 95°-98° C. for a short time.
In a few minutes a jelly is produced, which in thin layers is perfectly clear, in thick somewhat opalescent, but which always possesses the consistence and transparency
requisite for a nutrient medium.
Heating up to 100° C. should be
avoided, as bubbles are produced owing to the vaporization of the water.
The alkali-albuminate may, if desired, be modified by the addition of
certain inorganic salts (NaCl, KCl, Na^COg, Na^SOi, NaHPO^, &c.), or
by diluting with other nutrient fluids ; thus the authors have obtained
very good results from the following mixture
5 ccm. albumen and
2 2 ccm. 1 per cent, alkali solution mixed with meat infusion, diluted
about one-half with distilled water so that the whole quantity amounted
to 10 ccm.
is

and diluted with a

:

—

•

—

Preparation of Nutrient Gelatin and Agar.f The practical worker
in bacteriology deplores, says Dr. T. L. Cheesman, jun., the loss of
time usually attendant upon the preparation, and especially upon the
The method formulated by Koch
filtration of nutrient gelatin and agar.
and closely followed by most workers, is very satisfactory in producing
good, clear culture media, but a few modifications render the procedure
a much less formidable one, and as the changes to be suggested are
simply those of detail, it may be well to state in brief the method now
in use in the Bacterial Laboratory of the College of Physicians and
Surgeons, New York, which after considerable trial gives uniform and
satisfactory results. One pound of finely chopped beef, as free as possible
from fat and gristle, is mixed with 1000 ccm. of distilled water and kept in
a cool place for 12 or 18 hours. It is then strained, cold, through a
coarse cloth, into a wide-mouthed " agate ware " or " enamelled iron "
vessel of sufficient size, and 5 gm. of C.P. sodium chloride, 10 gm. of
* Biol. Centralbl.,

t

viii.

Amer. Naturalist,

(1888) pp. 307-11.
(1888) pp. 472-3.

xxii.
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pcpton, and 100 gm. of gelatin (or 10 gm. of agar) arc arldccl.
This is
then placed in a water-bath (to which a large handful of rock salt has
been added, if agar is to be prepared) and the gelatin (or agar) melted
The fluid is tlien neutralized by the careful
as rapidly as possible.
addition of sodium bicarbonate in solution, and the boiling continued
for a few minutes after, in order to precipitate the phosphates.
The fluid is now cooled by running water, to such a temperature as
will not coagulate the white of egg, yet not enough to solidify it, when
the whites of two eggs, thoroughly beaten up, are mixed with it, and the
whole boiled for half an hour.
Filtration which has usually been efi'ected by means of filter paper,
can be much more rapidly performed by the use of ahsorhent cotton in
large quantity.
The pores of the paper become clogged by the fine precipitates and by the cooling of the medium, and even with the use of the
" hot funnel " the filtration is sometimes very slow. Cotton, on the other
hand, presents in its meshes a much larger surface for the entanglement
of the fine precipitates, and when used in large quantity, allows the
gelatin (or agar) even when not very hot, to flow through it rapidly.
The preparation of the filter is as follows
The absorbent cotton is unrolled and sterilized in bulk in the hot-air chamber, care being taken
not to char it.
6-in. (15 ccm.) glass funnel is packed full with the
dry sterilized cotton, placed in in layers, in such a way as to keep it well
out of the neck, and having no folds nor ridges of cotton next the glass,
through which the precipitates might pass into the receiving flask. The
neutralized culture medium, after being boiled with the white of egg, as
above described, is strained through coarse flannel into a flask, and j)oured
slowly upon the centre of the filter until the cotton is thoi'oughly soaked,
and the fluid begins to run into the flask below. This moistening causes
the cotton to sink considerably, and packs it in the funnel, and when packed,
the fluid filters through it almost as rapidly as it is poured into the
funnel.
The funnel is now filled and the fluid filtered as fast as it will
run through. The first filtration seldom produces a clear medium, but
through the same filter the fluid may be poured again and again, each
time becoming clearer, and the moderate cooling which necessarily
occurs, does not sensibly retard the rapidity of filtration.
When filtration is completed, a considerable portion of the medium entangled in the
filter can bo saved, by pressing upon the cotton with a sterilized glass
rod, gently at first and near the sides, then in the centre and with considerable force.
The gelatin or agar pressed from the cotton is sometimes cloudy, for which reason it is well to catch it in a separate flask.
It not infrequently happens that gelatin which filters clear precipitates phosphates on boiling ; and that agar, on cooling, forms a
flocculent precipitate.
To insure against filling tubes wath such media,
it is safest always to fill one tube with the medium, and by first cooling,
then by boiling and again cooling, to test the permanence of the transparency obtained. Should these precipitates form, it will be necessary
to boil the gelatin in the flask, and to refilter it through a small plug of
dry cotton placed in a funnel ; while agar should be allowed to completely solidify, when it is again melted and filtered through a small
plug of cotton. The media are now ready for tubing and sterilizing in
the usual way.
The large quantity of absorbent cotton used and the considerable
amount of medium lost, by remaining entangled in the meshes of the
:

A

—
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cotton (this may amount to 200 ccm. for each of the large cotton filters
employed) are unquestionably objections to this method of filtration, but
in its favour it may be stated that one filter, when properly packed, serves
to clear a large quantity of medium, and the great saving of time in
filtering enables one to prepare a large amount of these nutrients at one
operation, which may be stored for future use.
Furthermore, the " hot
funnel " is disponed with.
The modifications here described may be best appreciated by the fact
that they render it possible to prepare within three hours several litres
of the above-mentioned culture media.

—

Eggs for Cultivation purposes.* Dr. F. Hiippe has used eggs in
the natural condition for the cultivation of micro-organisms for about
Fresh eggs are first cleaned and the shell is then
twelve months.
sterilized with sublimate solution. They are next washed with sterilized
water and wiped with sterilized cotton- wool. This done, an opening is
made in the shell with an instrument (previously heat-sterilized) and
then the contents are inoculated in the usual way. Before the opening
is made the egg is well shaken in order to mix its contents.
The
opening is closed with a thin piece of sterilized paper, and then the
paper coated over with collodion. By this procedure experiments have
been made as to the reduction of siilphur compounds to sulphuretted
hydrogen and on the cholera bacillus. For the latter purpose the procedure is very favourable, as the conditions resembling those of the
intestine with regard to oxygenation are imitated very closely.

—

Cultivation on Potato.j M. Eoux has for more than a year used
the following method of cultivating on potato. Without any disinfecting
washing the potato is cut up into long slices and these put into testtubes about 2^ cm. in diameter. About the lower fourth of these tubes
is a constriction which prevents the potato slice from slipping to the
bottom. The tubes (not hitherto sterilized) are then plugged with cotton
wool and heated in a steam sterilizer to 115^ for about 15 minutes. The
pieces of potato should be thick enough not to bend.
When removed
from the sterilizer the surface of the potato is damp, but after being
placed in a vertical position in an incubator it dries in a few hours.
The potato is then ready for use. The tubes are then covered with a
rubber cap and kept till wanted.
This method, by a simple modification, is applicable to the cultivation
of anaerobic micro-organisms. For this purpose a side-piece is added to
the test-tube just below the constriction.
After inoculation the top of
the tube is melted up and then the air is evacuated through the sidepiece.
Another done, this tube is also melted up. The bacilli of
malignant oedema, when cultivated in this way, thrive extremely well.

—

Simple Method for reproducing Koch's Cultivation Plates.|
Prof, de Giaxa records a simple method for obtaining copies of the
colonies on cultivation plates by a system of coarse photography.
After

the plate has been removed from the moist chamber, its under surface is
wiped with blotting-paper moistened with ether, and it is then placed
on a piece of albumen paper which has been sensitized with nitrate of
The plate and paper supported by a board are then covered with
silver.
* Centralbl.

f.

Bacteriol., u. Parasitenk., iv. (1888) pp. 80-1.

Ann.

Inst. Pasteur, 1888, p. 28 (2 figs.).
t Centralbl. f. Bakterlol. u. Parasitenk., iii. (1888) pp.

t

700-2 (1

fig.).
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a bcll-jar. These manipiilatinus are carried out in a dark room, and
having been finished the apparatus is phiced in the sunlight about half a
minute. The paper is next repeatedly washed in a dark room to remove
the excess of silver, then placed in a gold chloride bath, and afterwards
After this it is well washed and
fixed in one of hyposulphite of soda.
finally dried.

—

Babes' modified Cultivation Vessel.* In fig. 151 is shown Dr. V.
Babes' recent modification of his cultivation capsule. In this the edge
of the lower pan is made oblique, a, so that the agar does not slip
down when the capsule is turned about in microscopical examination.
Fig. 151.

The cnndmsation water v.ow no longer drops upon the cultivation, but
luns away down a fissure between the upi)er and lower pans (at c).
Vessels made with this shape are much less exposed to infection from
without than those with parallel edges. The cultivation can be closed
up by means of a rubber ring c.

—

Cooler for quickly setting Gelatin Plates.t Dr. A. Pfeifer recomglass apparatus usually employed, a box made of
zinc plate (the sides = 25 cm. each, and the height = I5-2 cm.) and
supported at each corner on cast-iron feet. When filled with water tho
box may be made to acquire any temperature. Water from 8^-10° R.
suffices to set gelatin in a very short time, and when manipulating
agar plates, warm water may be used to prevent the agar from setting
too quickly.
This apparatus does away with ice, is very cheap, certain,

mends instead of the

and saves a

lot of time.

—

Collecting and Preparing Gharaceae4
Mr. T. F. Allen says that
to gather Characeai successfully a dredge must be used
for shallow
water a small fine-toothed rake is preferred, but for deeper water (one
rarely finds them at a greater depth than 10 feet) the dredge and line
are essential.
The best dredge for all purposes is the one recommended
by Prof. Nordstedt, made as follows:
disc of lead about 3 in. diam.,
and 3/4 in. thick has imbedded in its circumference a row of hooks,
about 10 in number through the centre of this disc is passed an iron
rod, which projects about 3 in. below the disc, and about 9 in. above to
the ring in the upper end toward which the points of the hooks are
directed, a cord is attached.
The dredge weighs about 2^ lb., and catches
all sorts of " weeds " growing on the bottom.
The dissection of these plants is perfectly simple. The delicate
species are placed in water until their normal form is restored (if they
have been dried), and a portion is put in a " cell " on a glass slide, and
examined under a 2 in. objective sometimes, but rarely, a higher power
;

—A

;

;

;

* Cuntralbl.

f.

Bakteriol. u. Parasitenk., iv. (1888) p. 26 (1

fig.).

t Deutsche
t

•

Med. Woclienschr., 1887, No. 42.
The Oharaceae of America.' Cf. Amer. Naturalist,

xsii. (1888) pp. 455-7.
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needed for determining fine points, such as the structure of the
Should these species be incrusted with lime, a piece should be
placed in a little strong vinegar till the lime is completely dissolved,
then washed in pure water and examined. Specimens foul with mud
must be cleaned in water with a camel's hair brush, but this is liable to
detach the globules of fruit, and is only occasionally to be resorted to.
Should it be desirable to preserve bits for future reference, they are best
mounted in glycerin-jelly, in cells deep enough to avoid crushing, and
shallow enough to permit free examination (flattened brass curtain-rings
make excellent cells). When the jelly has dried at the edges, turn on a
is

cortex.

ring of white zinc cement.

—

Cultivation of Lichen-forming Ascomycetes without Algse*
Dr. A. MoUer has, in a number of lichens, especially crustaceous lichens,
succeeded in cultivating on nutrient media the fungus from ascospores
and spermatia to the exclusion of gonidia, considerable thalli being
formed, and in two kinds even spermogonia. The cultivations were
rendered difficult in one way by the extremely slow growth of the objects,
and in another by the presence of bacteria and saccharomyces. To
meet the latter inconvenience the author took the apothecia from
places which were as free from dust as possible, and placed them under
a stream of water for 10 minutes, and by so doing a few pure cultivations

were obtained. When the cultivations on the slides had become visible
naked eye they were placed in flasks of the same shape as
Erlenmayer's bulbs, sorne in nutrient media, some on sawdust &c., and
the flasks closed with filter paper.
to the

—

Apparatus for Infecting.! Herr N. W. Diakonow proposes the
following plan for the culture of fungi. The advantages claimed for the
process are
(1) the absolute purity of the culture from admixture with
any other species ; (2) the possibility of carrying on the culture in several
different vessels at the same time
and (3) the equal distribution of the
spores over the whole surface of the nutrient fiuid, and the consequent
unimpeded growth of every separate mycelium. The author has cultivated PenicilUum glaucum with great success in this way.
The apparatus (fig. 152) consists of a centre-vessel A, and a number
To the upper neck of is
of side-vessels C surrounding it in a circle.
fixed, by an india-rubber connection, a tube B, dipping deep down into
the vessel ; the upper broad half of this tube is loosely filled with cottonwool the whole tube is easily movable in all directions.
number of
short glass tubes a, usually from 4 to 7, are fused into the vessel A in a
horizontal plane, at equal distances from one another.
To these glass
tubes a are fixed, by india-rubber connections, the side vessels C of any
Each of these vessels has a small glass tube, c
desired form and size.
fused into it at the same level as the tubes a; the ends of these tubes,
about 2 cm. in length, project into the vessels, and are curved at right
angles downwards.
When the apparatus is about to be used, each of the side vessels is
provided either with the same or with different nutrient fluids. In the
centre vessel is also placed a nutrient mixture of glucose and peptone.
The side-necks d and e are then stopped with wads, and all the vessels
During the boiling the cocks h
sterilized at the same time by boiling.
:

—

;

A

;

A

* Unters. Bot. Inst. Miinster i. W., 1887, 52 pp.
t Ber. Deutsch. Bot. GeselL, vi. (1888) pp. 120-6 (1 fig.).
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are left open, so that the steam may produce its sterilizing effect in all
When tlie sterilizing is completed, the cocks h
parts of the apparatus.
are closed, and then, after cooling, the germs arc introduced with all
Fig. 152.

needful precautions, into A through the side-neck d.
As soon as the
conidia in A have developed fertile mycelia, the infection of the sidevessels may be effected.
For this purpose the side-neck d is closed by an india-rubber cap or
in some other way, and an india-rubber tube / tixcd to the glass tube B.
The cocks b are then opened, the tube B moved by the hand in all directions, and a current of air blown through / and B into the centre vessel
and the conidia are thus blown through the connecting-tubes a and
c into all the side-vessels C.
The side-vessels can then be detached at

A

;
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Vegetationskasten fiir niedrige Temperatnr.
(A
Wiener Klin. Wochenschr., 1888, p. 283.

culture chamber for low temperatures.)

—

NoEGGERATH,

E. TJeber eine neue Methode der Bacterienziiclitung auf gefarbten
Nahrmedien zn diagnostisclien Zwecken. (On a new method of bacteria cultivation on coloured nutrient media for diagnostic purposes.)

Fortschr. d. Med., VI. (1888) pp. 1-3 (1 pi.).
(The cultivation of skin fungi.)
Monatschrift fur Prakt. Dermatol., 1888, pp. 465-76.
Zagaei, G. La Coltura del Micro-organisme AnaeroM. (The culture of anaerobic
micro-organisms.)
Giorn. Internaz. Sci. Med., 1888, p. 218.

Unna,

p. G.

—Die Zuchtung der Oberhautpilze.

—

(2)

Preparing Objects.

Hardening Agents on the Ganglion-cells of the Spinal
Trzebinski Las experimented on a number of hardening
ascertain whether and in what way they affect the ganglion-

Eifect of

Cord.*

media

— Dr.
to

S.

cord in rabbits and dogs.
The preparations were
(1) Miiller's fluid hardening 4 to 5 weeks.
either washed before being placed in spirit, or were placed in spirit in
the dark without being washed. The spirit was from the first of 96° or
it was made weak (10°), and increased in 5 days to 96°.
(2) Hardening in spirit either of 96° at once or by increased
cells of the spinal

:

strengths as in No.

1.

The preparations were placed for
(3) Hardening in chromic acid.
6 hours in a 0*1 per cent, solution, then for 48 hours in a 0*25 per
cent, solution, and were afterwards hardened in spirit or in a mixture of
Miiller's fluid

and

spirit.

(4) Hardening in 10 per cent, sublimate solution (8 days) with
subsequent hardening in spirit which contained
5 per cent, iodine.
The stains used were, borax-carmine, alum-carmine, with or without
previous staining in Weigert's haematoxylin solution, magenta-red, and
Weigert's method. Fresh preparations were coloured with methyl-green.
In fresh preparations stained with methyl-green the ganglion-cells were
on the whole well stained, their finer structure recognizable, and there
was no evidence of pericellular spaces. In all the preparations treated
by the above hardening methods the ganglion-cells were altered, (1) pericellular spaces appeared ; (2) vacuoles in the cell-substance ; (3) the cell
contents did not show the same structure as in the fresh cells ; (4) the
susceptibility of the cell contents for dyes had become inconstant.
On
the whole the most satisfactory method seemed to be the sublimate
process which was followed by iodized alcohol.
•

—

Sublimate as a Hardening Medium for the Brain.f Herr A.
Diomidoff hardens brains and cords in 7 per cent, watery sublimate
solution. The preparations, which should not be larger than 1 ccm., are
left in the solution not longer than five to nine days, and then passed
through successively 50°, 70°, and 90° spirit.
In each spirit the preparation remains about twenty-four hours, so that the whole hardening
occupies about eight days.
The chief point in the author's paper consists in his observation
that all hardening fluids which contain mercury salts alone or in combination with silver solutions, or solutions of the latter in combination
with chromic or copper salts, produce after long action on nerve prepara* Vtrchow's Archiv,

cvii.

(1887) pp. 1-17.

t Wratsch, 1887, pp. 472-4.

Of. Zeitschr.

f.

Wiss. Mikr.,

iv.

(1887) pp. 499-500.

—

;

832

SUMMARY OF CURRENT RESEARCHES RELATING TO

albuminates which arc indistinguishable from natural
pigment, and for which they have been repeatedly mistaken.
Preparations hardened in the above manner can be made into very
thin sections, and are easily stained with anilin colours, but arc not
susceptible of being treated by Weigert's hoematoxylin method. Safranin
Over the freezing
stains the chromolejjtic substance very beautifully.
and alcohol hardening the sublimate alcohol method has the important
advantage of not altering the contour of the cells.
With regard to the pigment produced along the vessels and in the
nerve-cells, it was found that it disappeared entirely therefrom after
Alcohol and ether had no
long immersion in warm distilled water.
Caustic potash dissolved
effect except to change the black into brown.
25 per cent, nitric
in spirit or 25 per cent, acetic acid had no action.
acid destroyed it slowly, while a 30 per cent, solution of iodide of
potassium converted it into a yellow-brown, and the strong Lugol
solution quite effaced it in five minutes.
Cold distilled water dissolves
it after several weeks.
This artificial black pigment, according to the author, is either a
comjiound of a metal and of albumen, or the result of a simple
mechanical saturation of the tissue, probably the former.
tions, precipitates or

—

Preparation of Criodrilus lacuum.* In his investigation into the
structure of Criodrilus lacuum Dr. A. Collin examined living specimens,
and sections prepared with Jung's microtome. Hardening was generally
effected by a mixture of one part of corrosive sublimate and one part
70 per cent, alcohol.
The pieces were left in the mixture for from
thirty minutes to one hour, according to their size.
They were then
placed in water or weak spirit for some time, dehydrated by alcohol and
chloroform, and imbedded in paraffin. Neither chromic nor picric
acids are adapted for hardening worms.
Specimens were killed with
chloroform, and died without any violent muscular contraction.
The
staining of the pieces was best effected by ammoniacal picrocarmine
the sections were successfully stained by methylen-blue or boraxcarmine wdth acetic acid the former coloured the ganglionic cells, and
the latter the nuclei of the epithelia and of the connective tissue.
Macerations were effected partly with Miiller's solution and partly with
;

potash.

Method of Preparing Tegumentary Filaments of Flagellata.f
M. J. Kiinstler refers to the well-known fact that flagellate Infusoria,
when treated with certain reagents, become covered with a variable,
though often very considerable quantity of filaments, which are sometimes
very long, and that an analogous phenomenon may be observed in ciliate
Infusoria.
In the latter, however, each filament is derived from a small
refractive capsule, placed in the peripheral layer of the body. Till their
homology shall be disproved all these processes may be called tricho-

The best way to prepare them is to treat perfectly fresh specimens with concentrated osmic acid, so as to fix them, and then to colour
them very slowly by diffusion by means of picrocarminato of ammonia.
A less delicate method, by which one can at least determine whether or

cysts.

no a given species has trichocysts,
* Zeitsphr.
t

f.

is to fix

a specimen with concentrated

Wiss. ZooL, xlvi. (1888) pp. 474-5.
cvii. (1888) pp. 138-9.
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osmic acid, and colour it with CoUin-black acidulated by chromic acid to
which glycerin has been added.

New Method

for

tube Cultivations.*

making Microscopical Preparations from

Test-

—Dr. E. Fischl recommends the following procedure

for obtaining microscopical preparations from test-tube cultivations
By means of a cork-borer the central track is removed from the gelatin.
:

This gelatin cylinder containing the micro-organisms is then placed for
24-48 hours in 96 per cent, alcohol or in a mixture of equal parts of
ether and alcohol, and then sectioned on a microtome between cork
The sections are then stained by Gram's method, the microlayers.
The author has applied the
organisms alone retaining the stain.
foregoing to the examination of ferment-fungi with excellent results.

—

Chitin Solvents.f Mr. T. H. Morgan reports the results of experiments which he has made with chitin solvents. He followed a prescription recommended by Dr. Loob,J namely, Labaraque solution (potassium
hypochlorite) and Javelle solution (the corresponding sodium compound).
Mr. Morgan used the solutions successfully in two forms,
strong as in the commercial fluid, weak when diluted from five to six
times with water.
In most cases the strong solution acts too rapidly
and powerfully.
The preparations after removal of the chitin were
hardened in picro-sulphuric acid, corrosive sublimate, or different
strengths of alcohol. The method was also used for specimens already
hardened and preserved. The experiments seem to show that something
else in the

compound besides

free chlorine is brought into play.

—

Preparing Slides to show Brownian Movement.§ Prof. H. M.
Whelpley says that permanent mounts to illustrate the phenomenon of
pedesis are not difficult to make, " provided, however, that the motion
does not cease after a few days, as claimed by some authorities."
He
has " no reason for doubting the statement of one writer, who says he
has a mount six years old that shows the movement nicely and as well
as it ever did." Place a well-cleaned slide on the turntable and run
a ring of cement on it about
5 mm. hrgh. In warm weather, or in a
warm room during winter, the cement will become sufficiently dry in
a half hour to permit of finishing the mount. This is accomplished by
placing in the cell a large drop of a liquid made by mixing carmine or
other powders with 100 times its volume of water, and placing in position a well-cleaned cover-glass.
When the cover is pressed down, the
superfluous liquid will be pressed out and the fresh cement will hold
the cover firmly to the cell.
The pressure reduces the depth of the cell
The slides should be washed to remove any parto about 0-25 mm.
ticles of the powder that may have run out with the liquid and been
deposited on the cover-glass. When dried it is ready for use, and such
a mount, at least as far as the mechanical part is concerned, will last a
Either white zinc cement or Brunswick black can be used.
lifetime.
•

||

* Fortschr. d. Med., v. (1887) p. 653.
t Stud. Biol. Lab. Johns-Hopkins Univ., iv. (1888) pp. 217-9.
X See this Journal, 1885, p. 896.
§ Amer. Mou. Micr. Journ., ix (1888) pp. 125-7.
Vermilion, cobalt, wood charcoal, indigo, camboge, pumice stone, carbonate of
lead, glass.
II
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Ben DA,

—Eine

neue Hartungsmethode besonders fur das Centralnervensystem.
especially for tlio central ncrvoua system.)
Ccntr.dbl. Mr J. ll'i^s., XXVI. (1S88) p. 497.
G IE SON, J. VAN. A Eesume of recent Technical Methods for the Nervous System.
Journ. Ncrv. and Mental Diseases, XIV. (1887) p. 310.
G I F F o R n. J. W. Preparations for High Powers.
[Btale's glycorin-oarmine fluid
Gum and glycerin and glycerin jelly ModifiC.

(A new hardeuing method

—
—

catiou of

—

—

Flcmming's chromo-aceto-osraic

acid.]

Jow-n. of Micr.,

I. (1888) pp. 152-4.
L. Beitrage zur Technik der mikroskopischen Danerpraparate. (Contributions to the technique of permanent microscopical preparation.-*.)
MT. Hot. Vcreins Frelbur;, 188S, Nos. 49-50.
RvDANOMSKT. Making Microscopical Nerve Preparations by dividing the nerves
into primitive bundles by chemical processes, and the latter into their component
parts.
Jiussl-aja Mcdichvi, 1887, Xo. 38 (Ruisiau)
WooDUEAD, G. S. Method of preparation of large sections of the Lung.
Brit. Med. Journ., 1888, p. 737.

Klein,

—

—

—

(3)

Cutting, including: Imbedding.

—

Photoxylin for Imbedding. Dr. Krysinski * suggests the use as an
imbedding substance of jihotoxylin, a kind of pyroxylin used by Russian
photographers, and which he considers superior to celloidin on account
of its keeping without deterioration, and remaining clear in solution or
mass. Mr. G. M. Beriuger,"]" who has experimented in the production of
photoxylin, finds that the following formula gives the best results
sulphuric acid, 4^ lb.; potassium
Nitrous acid, 43° E., 3^ lb. av.
wood pulp, 4 oz.
nitrate, granular, 8 oz.
The nitrous and sulphuric acids are mixed in an earthenware crock
and allowed to stand until the temperature has fallen to 90^ F., when
the potassium nitrate is added and thoroughly incorporated with the acid
mixture. The wood pulp is then immediately immersed in the mixture
and allowed to remain for twelve Lours. It is then removed from the
acid and thoroughly washed.
:

;

;

The

material thus obtained is quite soluble in equal parts of ether
For general work Krysinski recommends two
solutions; a thin solution (1/2 to 1 per cent.), and a 5 per cent.
The
specimen is placed from strong alcohol into the thin solution, to remain
from twelve to twenty-four hours, when it is transferred to the thicker
solution.
To fix the siiccimen before cutting, it is only necessary to
film soon spreads over the mass, which is then
place it on a cork.
submerged in 70 per cent, alcohol, and after two or three hours is ready

and absolute alcohol.

A

for sectioning.

—

Paraflin-imbedding Process in Botany^ "Within a few months
tbere have appeared two articles § on this subject, and as Mr. D. H.
Campbell has been devoting some attention to it lately, he thinks it may
It was found con•be of interest to state briefly tbe results obtained.
venient to combine to some extent the methods given in the articles
referred to, as neither was found in all respects satisfactory, and some
simplifications of the processes were made which were foimd advantageous.
f. Path. Anat. u. Hist., 1888.
Cf. The Microscope, viii. (1888)
Cf. ibid.
t Amer. Journ. Pharm., 1888.
158-60.
Eot.
Gazette,
xiii.
(1888) pp.
X
Schonland,
Centralbl.,
283-5.
S.,
l^t.
xxx.
See
this
(1887) pp.
Journal, 1887,
§
Moll, Dot. Gazette, xiii. (1888) pp. 5-14.
Sec this Journal, ante, p. 315.
p. 680.

* Vircbow's Arch.

p. 183.

:

ZOOLOGY AND BOTANY, MICEOSCOPY, ETC.

835

The experiments were made upon the germinating maerospores and
the young embryos of Pilularia glohulifera, and the results obtained
warrant a very strong recommendation of the imbedding process where
the sectioning of very delicate tissues is necessary ; indeed, when the
results thus obtained are compared with the imperfect and uncertain
methods ordinarily used in such work, no one who has used both will
hesitate as to their comparative merits.
With the firmer plant tissues
there is usually no necessity for any imbedding process, and owing to the
time and care necessary to successfully apply this method, it is not to be
recommended in such cases.
In regard to the best hardening agents, Schonland and Moll disagree,
the former recommending alcohol, which Moll does not consider satisfactory, preferring chromic acid or the mixture of chromic, osmic, and
acetic acids used by Flemming.
There is no question that for many
purposes absolute alcohol is to be preferred, owing to its convenience
and the perfection with which

it ordinarily preserves all plant tissues.
of chromic, picric, or osmic acid thorough washing is necessary after hardening ; but as Moll rightly remarks, where cuticularized
cell-walls are present it is extremely difficult to get the paraffin to
penetrate such membranes, whereas it is much easier where fixing solutions containing chromic acid are employed.
practical illustration of
this was found in the very thick-walled maerospores of Pilularia.
After the material is thoroughly hardened, and, in the case of alcoholic
material, allowed to remain for twenty-four hours in borax-carmine, it is
treated as described by Schonland.
For the gradual transfer from
30 per cent, to absolute alcohol the Schultz apparatus * was found most

With mixtures

A

serviceable.

The following method of imbedding was found practical and simple
is made by taking a stidp of pretty firm paper and

—A small paper box

winding it tightly about an ordinary cylindrical cork, fastening the paper
with a little gum arabic, and holding it in place with a pin until dry.
On taking out the pin the paper cylinder can of course be sli^Dped off the
cork.
The box is completed by cutting out a round piece of paper of
exactly the size of the cylinder, and putting this into the cylinder as the
bottom of the box. The object to be imbedded is placed horizontally
upon the bottom, and the melted paraffin poured over it, after which the
whole is placed in a shallow flat-bottomed vessel filled with melted
paraffin.
Thus there is no possibility of the paraffin's escaping, which
otherwise it is almost impossible to prevent, and there is also no necessity of handling the objects after they are once in the paraffin, which in
the case of small objects is a great advantage.
In case the objects are
displaced in pouring the paraffin over them, it is a simple matter to adjust
them, using a heated needle for this purpose.
In order to insure thorough saturation, the objects were usually left
overnight in the melted paraffin, and then^ as in the articles mentioned,
quickly cooled to avoid the formation of bubbles. The vessel containing
the paper boxes may be exposed to the air for a few minutes until a thin
film has formed over the surface of the paraffin in the latter, when these
may be quickly lifted out and plunged into cold water. As soon as the
paraffin is thoroughly hard, the pasted seam in the paper cylinder may
be loosened with the blade of a knife or scalpel, when it will be found
* Strasburger, Bot. Prak.,

2nd

ed.
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that the paper separates readily from tbe inclosed paraffin, and on
removing the bottom of the box in the same way the result is a solid

cylindrical block of paraffin, with the object to bo cut lying horizontally
close to the smooth lower face, so that the sectioning is easily regulated.
Schonland recommends paraffin with a melting-point of about 45° C,
but the author found this much too soft to cut well, and prefers (as Moll
sort, melting at about 50° C. Schonland again says
that a temperature above 50° C. is to be avoided, but in no case has the
author found that a temperature of 50°-55° C. was in the least degree

recommends) a harder

hurtful.

For sectioning the rocking microtome used by Schonland was cmployed, and found in every way satisfactory.
Moll describes fully the fixing processes, but the author's experience
has been that it is not desirable to hasten the staining process. Safranin
was mainly used, and the best results were had by allowing the sections
to remain for about twenty-four hours in a very dilute watery solution.
At the end of this time they should be deeply stained. The slide is
then plunged in absolute alcohol until the excess of the colour is removed, and when this is accomplished, and most of the alcohol has
been removed from the slide with a cloth or blotting-paper, taking
care of course not to touch the sections, a few drops of xylol are applied,
and allowed to remain until the sections look perfectly transparent,
when a drop of Canada balsam dissolved in xylol or chloroform may be
applied, and a cover-glass put over the preparation, which is now
complete.

The employment of soft paraffin in order to make the sections adhere,
as described by Schonland, is quite unnecessary, as the sections adhere
perfectly without this indeed, it is much easier to get a good ribbon of
sections without the soft paraffin than with it, owing to the difficulty of
;

perfectly removing the surplus soft paraffin.

Further Notes on Celloidin Technique.*— Dr. S. Apathy communisome further instructions for manipulating celloidin by way of
supplement to his previous paper.f
If cork be used for sticking
(1) How to keep celloidin blocks.
the celloidin blocks on, it must first be saturated with soft paraffin in
order that the 70-80 per cent, spirit in which the object is to be preBut as celloidin will not
served may not be spoilt by the tannic acid.
adhere to paraffin, the latter must be shaved off from one end, and then
this end, together with the celloidin block which has been stuck on, is
plunged for a second in some paraffin heated above its boiling point. In
this way a block of celloidin can be kept even without spirit without any
danger of its becoming dry. Sectioning must, of course, be done with a
cates

—

dry knife. The thin casing of paraffin, even if it does not fall off of itself,
can be dissolved at once in bergamot oil, and offers no difficulty. If it
be desired to discontinue making sections, it is only necessary to cover
the exposed surface with a drop of paraffin.
Mark the bottom of the paper case in which
(2) Writing on celloidin.
Then, when the paper
the object is to be imbedded wdth a lead pencil.
case is stripped off from the block consolidated in 70-80 per cent, spirit,
the writing will be found transferred to the celloidin, and in order to

—

• Zeitschr.

f.

Wiss. Mikr.,

v.

(1888) pp. 45-9.

t See this Journal, wite, p. 670.
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preserve it there it is only necessary to brush over the surface a layer of
thin celloidin.
The arrangement of unstained sections
(3) Staining of the series.
or of very small objects may be facilitated by adding to the bergamot oil
a few drops of an alcoholic solution of safranin.
The sections stained
rose-colour are then easily visible.
This staining of the celloidin disappears in a day or two, and in a few hours after exposure to sunlight.
If now the series, which is placed on a slide, and from which the oil has
been mopped up, is to be stained, the slide is placed in a capsule, on the
bottom of which are a few drops of ether and absolute alcohol. The
series clears up at once, and the celloidin is so far softened that it cleaves
firmly to the slide.
As soon as drops of ether and of absolute alcohol
appear on the slide, it is at once removed to another capsule containing
90 per cent, spirit, whereby the celloidin is hardened, and all trace of
the bergamot oil removed.
After a quarter of an hour the slide may
be placed in any stain which is free from water or contains at least 70 per
cent, spirit.
If aqueous staining solutions are to be used, care must be
taken that when exposed to the alcohol-ether vapour the celloidin sections
overlap, or at least touch, so that the series may be treated as one large

—

section.

—

As a general
(4) Applying direction-lines to the celloidin block.
rule, the sides of the block suffice as direction-lines, provided that the
celloidin is distinguishable from the outline of the object.
This dis*
tinction may be rendered more evident by adding to the fluid celloidin
or to the bergamot oil a few drops of some pigment dissolved in 90 per

which stain celloidin
the object.
If it be necessary that the position of an object should be very accurately determined, it is better to imbed in the celloidin a thin plate of
gelatin and to arrange the object upon this.
By this means there is in
each section a fixed outline wirh fixed end-points, and for the purposes of
plastic reconstruction leaves li'ttle to be desired as regards orientation.
(5) Modification of the method of staining with heematoxylin and the
chromic acid salts. The author finds that a modification of Haidenhain's
method for staining celloidin series prevents the sections from becoming
overstained and brittle.
He now uses hsematoxylin and the chromic salt
in 1 per cent, solutions in 70-80 per cent, spirit.
The bichromate
solution is made by mixing 1 part of a 5 per cent, solution of bichromate of potash with 4 parts of 80-90 per cent, spirit. Not only must
the solution be kept in the dark, but the object must be stained, treated
with alcohol, and imbedded in the dark.
cent, spirit, such as picric acid or carmine, dyes

much more quickly than

—

Bruce's Microtome for cutting whole sections of the Brain and
other organs. This instrument (fig. 153) was designed by Dr. A. Bruce
to meet the requirements of those who wish to cut sections of 4 in.
diameter and upwards. The construction was necessitated by the inconveniences which were foimd to attach to large microtomes made after the
manner of Eutherford's microtome. The method of freezing adopted in
Rutherford's instrument is well adapted for freezing tissues of moderate
size, where the freezing mixture is at a small distance from the tissue,
but is quite unsuited for a tissue of 4 or 5 in. diam., where some part
of the object to be frozen would be at least 2^ in. from the freezing
mixture.
In the new instrument freezing is effected by laying the object to be
1888.
3 "l

—
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A

connected
upon a zinc plate
sniTonnclcd by a freezing mixture, as
order that the plate may bo quickly
perature sufficient to freeze a tissue

fri^zon

with metallic pillars, which are
Williams microtome. In
and effectively cooled to a templaced upon it, it is put in conin the

nection, not with one, but with twelve pillars, which rest upon the bottom
of the freezing-box D, and are in close metallic contact with the plate.
In order to further increase the effect of the freezing mixture, the pillars

are

made

fig.

154.

of a cruciform shape in their transverse section, as shown in
The freezing mixture of ice and salt is passed between the
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and against their arms, and this process is found so effective that
and upwards, and half an inch in thickness, are
frozen through in twenty minutes. Dr. Woodhead has made a further
improvement in the method of freezing by placing a shallow box filled
with a freezing mixture upon the plate.
This box, the
under side of which is immediately over the tissue to be Fig. 154.
pillars

tissues of 6 in. diam.

frozen, considerably accelerates the freezing process.
The knife F is attached to a plate B, which slides in
grooves in the " plough "
E, and is moved forward or
backward by a screw.
The capstan head is shown at G.

E

As the knife is placed obliquely, it moves but a small
distance vertically for each forward movement of the screw,
so that a comparatively coarse screw is as efficient as a fine one would
be if acting vertically. The plough is moved backwards and forwards
by two handles, one of which is shown at H, travelling in the rails at C C.
All the parts are made with " fitting strips," as in a slide-rest, so that
wear may be readily taken up.
The dimensions of the apparatus are as follows: Freezing-box,
length 22 in., breadth 12 in., depth 8 in. ; rails upon which the plough

—

slides,

34

in.

long and 1^

in.

wide; plough, 14

in.

long and 8

in.

high;

knife, 9 in. on cutting face.

The microtome

is

made by Mr. A. Frazer,

scientific

instrument

maker, of Edinburgh.

—

New

Thate's
Microtome.* Herr P. Thate has invented an immersion microtome which possesses ad^antnges in its arrangement of the
knife-carrier and circumvents certain difficulties inherent in the sliding
microtome. It is fully represented in fig. 155.
The three columns Sj Sa Sg are connected near their base by a triangular cast-iron piece. The pillar Si is hollowed out at the top, so that
the arm A, about 50 cm. long, may be worked through the ball-joint.
The columns S2 S3 are joined by the arciform piece B, along the uj)per
surface of which the end of the arm A, expanded at its extremity, works.

The expanded end of A is supported on two hard steel knobs. The
arm A is moved to and fro by the handle h. About 20 cm. from its
:free end the piece A is perforated by a slit through which the tap of the
binding-screw C projects, and by means of which the knife-carrier is
clamped to the arm A. For this purpose the lower end of C is swallowtiiiled, so that it may be pushed into a corresponding opening in the
double piece D, and that when the binding-screw is tightened it is fixed
The ends of D are gripped by the block E E, joined
to the arm A.
together by a flat horizontal plate.
To the under surface of E E the
ends of the knife are screwed, while through their upper extremities pass
the screws binding E E to D.
Consequently, by altering the screws in
E E and the screw C, the knife can be placed in any desired position.
The amount of vertical movement of the edge of the knife, which, of
course, moves through part of a circle, is shown by the indicator at E.
the pan or well which
F is the clamp for holding the specimen, and

K

contains the fluid, water, or spirit.
The clamp and well are formed in
one piece and fixed to the tube J, which in its turn passes through the
block G, and is fixed in any position by the binding-screw S. The
fine-adjustment of the block is effected by the micrometer-screw M,
' Zeitschr.

f.

In.>trumciitenk.,

viii.

(188S) pp. 176-7 (1

fig.)-

3 L 2
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jiassos through G, ainl the hitter in its turn is supporlctl on an
inclined phino formed by the bars L.
Every raising of the bh)ck G,
0*005 mm., is indicated by an audible click produced by the jilate H.

which

The

last

arraugomcut

is

ungeared by means of the handle h when the

coarse-adjustment of the preparation is necessary. The pressure of the
block G on the micrometer-screw is obviated by the counterpoise
suspended by a cord running over two rollers.

N

—

Accessory for rapid Cuttings with the Thoma Microtome.* Herr
has devised an arrangement for the Thoma microtome whereby
the knife-carrier is set in motion by i^edals, thus leaving both hands free
to manipulate the sections, &c. This is claimed to be an improvement, as
heretofore the right hand was employed in moving the knife along, &c.,
while the left was used merely for preventing the section from rolling up.
A plate about 1^ cm. in diameter, and perforated by a hole in its
J. Enliis

by means of its binding-screw.
Either end is terminated by a small hook. These hooks are connected
with cords which run over pulleys (see fig. 156) to pedals. On the end
of the microtome farthest from the pulleys, the cord runs over two
pulleys, on the nearer side over one.
Both cords then pass over another
pair of pulleys which are fixed to the edge of the table, and then pass
centre, is fixed to the knife-carrier

down

to the pedals.

It is advised to fix the

* Internat Monatsclir.

microtome
f.

Anat.

u.

to the table

Hist

,

ii.

^885)

by means of

pp. 313-G (1

strips of

fig.).
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wood nailed

to tlie table

round the instrument, so that

841
it

cannot move

while being worked.

The

sections are prevented from rolling

up by

fixing in the joint of

Fig. 156.

the object-holder a camel' s-hair brush, so that the latter just touches the
surface of the section or the paraffin.

New

Section-stretcher, with arrangements for removing the SecProf. H. Strasser describes a device invented by him for keeping
tion.*
sections straight and causing them at the same time to adhere to a paper
band which is one of the principal parts of the apparatus. Over the object

—

and the knife-blade a paper band is arranged parallel to the long axis of
One end is clamped to the object-holder, and the other
the microtome.
kept taut by a weight connected with the band by a cord running over a
The band is made to just touch the surface of the object by
roller.
means of a metal roller of 1 to 1^ cm, in diameter. The roller can be
placed in any position by means of a universal joint, and it is made to
move up and down in the same groove as the knife-carrier, by means of

The roller is then adjusted parallel to the edge of the
a similar carrier.
knife, and thus the section is kept from curling up by the superjacent
* Zcitschr

f.

Wisd. Mikr.,

iv.

(1SS7) pp. 218-9.

n

i
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pressure.
nieaus of

The under surface of the paper baud is rendered adhesive by
gum aud collodion, and thus by each action of the knife a new

section is placed in position along the band, the front end of which must
be snipped off to remove the piece carrying the section, and then

reclamped.
G., and E. Z m m e r m a x.— Microtom mit festem Messsrund selbstthatigem Vorschub des Objekts. (Microtome with fixed knife and automatic
German Patent, Kl. 42, No. 1431, 1888.
niovenieut of the object.)

Baltzar,

rMANTON, W.

P.,

and others.]—Modem Methods

of Imbedding.

ne
6 TO WELL, C.

H.— Thin

Microscpe, VIII. (1888) pp. 181-4.
The Microscope, VIII. (1888) pp. 175.

Sections.

C4)

Staininer

and

Injectiner.

Double-staining of Nucleated Blood-corpuscles.*— Dr. W. M. Gray
S2)read a thin layer of blood on a
gives tlie following directions
clean slide aud dry. Immerse the slide in a beaktr of alum-carmine
wash in clean w^ater, and
(Grcnachcr's formula) for five minutes
immerse in a beaker of a weak solution of siilph-indigotate of soda or
potash (the solution should be of a dark-blue colour not black-blue, as
After the slide has acquired a purplish hue, wash
in a strong solution).
After drying, warm slightly and mount in balsam.
in water and dry.
The nuclei will be a beautiful red, and the protoj)lasm a gi'ecnish
:

—

;

—

blue.

—

Vital Methylen-blue Reaction of Cell-granules.j If the larva) of
the frog or triton, says Dr. 0. Schultze, be placed in a watery solution
of pure methylen-blue, of the strength of 1 100,000-1,000,000, after
twenty-four hours, certain granules in the cells of the cutaneous epithelium
become stained with the weakest solution ; the staining is confined to
a small spot close to the pylorus which to the naked eye resembles a
small blue ring. When the strongest solution is used for eight days,
The pigment is absorbed by
all the parts become of a deep blue colour.
These
certain granules within the cells and causes them to swell up.
These granules are not stained,
are identical with Altmann's bioblasts.
or at any rate very slightly, when the dye is introduced through the
blood-current, while, on the other baud, in larvae living in the blue
If the larvae be removed from the
sjlution, the nerves are not stained.
blue solution to pure water all trace of the pigment disappears in
eight days.
:

—

Staining of the Tissues of Living Animals.J M. A.
has found that, by a simple subcutaneous or iutra-peritoneal
injection of methyl-blue, in rats, guinea-pigs, and other small animals,
the entire kidney and some other organs are stained a diffused blue.
By mixing the same material (methyl-blue) with the food of rats and
guinea-pigs, only the glomerules of the kidneys were stained.
If,
instead of blue, fuchsin be used, the entire kidney becomes stained a
vinous red, which, under section, however, shows the glomerules and
DiJfferential

Pilliet

Queen's Micr. Bulletin, v. (1888) p, 15.
ii. (1887) pp. 684-8.
X tSt. Louia Med. and Surg. Journ., Iv. (1888) pp. 28-9 from
Cf. also Journ. de Microgr., xii. (1888) pp. 285-90.
t Anat. Auzeig.,

'

Progres Me'dical.'
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epithelial nuclei to have taken a mnch deeper colour than the balance of
the structures.
So marked was this in the experiments of the author,
that in perfectly fresh sections these were very sharply and neatly
differentiated.

A

very remarkable fact was brought out in the course of Pilliet's
experiments, viz. that when methyl-blue is introduced intra-peritoneally
When
into guinea-pigs, the glomerule is stained a rose-carmine.
frogs were placed in an aqueous solution of methyl-blue, so weak
that they could live in it several days, it was found that while the
balance of the tissues were stained a diffused blue the glomerules showed
a colour varying from rose-carmine, or rose-red, to ochre-yellow, the
nuclei being more strongly tinted than the balance of the cell.
In rats
in which the blue had been intraperitoneally introduced, the blue was
changed to red only on the surface of the glomerule. From these
experiments it follows that in certain cases the glomerule possesses a
peculiar oxidizing property in a high degree, since methyl-blue is a substance relatively refractory to oxidation.
The significance of this
discovery is that, in the kidney, the capillary circulation of the
glomerules contains a large quantity of oxygenated blood, a fact which
demonstrates the organ to be a true reducing apparatus and not simply
a filter.
know that in the Eeptilia the dark-blood returning
from the tail is collected by a voluminous vein and carried to the
glomerulae, from which it departs, via the renal vein, not as black
but as red blood. The kidney in this becomes a true reducing apparatus, partaking in this respect in the functions of the lung.
The
experiment of Ehrlich in this direction, made some three years ago,
demonstrated these facts in a beautifully exact manner. By introducing
intravenously into the system two substances, the combination of which
gave rise to a coloured produce (indo-phenol), and which combination
could take place only where oxygen existed in exceedingly feeble
quantity, he arrived at a very exact knowledge of the degree of oxidation existing in any organ or part.
In a similar manner, conversely, by
using substances easily reducible (alizarine-blue, for instance), a scale
of oxygenation may be arrived at. He thus demonstrated the scale of
reductive power of the lungs, the cortical substance of the kidney, the
mucous membrane of the stomach, &c. Later he established the same
functions in the muscles, the liver, glands, &c.

We

Staining-differences of Unstriped Muscle and Connective Tissue
Fibres.* For distinguishing between smooth muscle-fibres and spindleshaped connective tissue-cells, M. E. Eotterer recommends the following
procedure. The fresh preparation is placed for 24 hours in a mixture
of 10 vols. 36° alcohol, and 1 vol. formic acid.
The hardening fluid is
then quite extracted in water, after which the piece is treated with gum
and spirit and then sectioned. The sections are stained for 36 hours in
Grenacher's alum-carmine, and having been thoroughly washed, mounted
in glycerin or balsam. The protoplasm of the unstriped muscle-fibres
then appears red, the nucleus having a darker tinge. The cell contour
is quite sharp.
Connective tissue is quite colourless or rose-coloured,
the cells are swollen, and their boundaries ill-defined. From this the
author concludes " that the contractile protoplasm of unstriped muscle
is not the same as that of connective tissue."

—

*

Comptes Eend.

Soc. Biol.,

iv.

(1887)

p. 645.
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Improvements in the Silver-nitrate Method for Staining Nervous
Dr. C. Martinotti obtains the silvor-uitrato reaction in largo
Tissue.*
pieces of tissue, e. g. pons Varolii, by altering Golgi's mctLod as
follows
(1) The quantity of silver-nitrate is increased relatively to
the size of the object.
(2) Tho solution is allowed to act for 13-30
days.
(3) The i)ieces arc kept at a temperature of 25^, iu order that
the reaction may reach tho ganglion cells, but in order that all the cells
of the nem'oglia should participate in the reaction, a temperature of
3o'^-40' is necessary.
If 5 per cent, of glycerin be added to tho solution, the reaction in
In order to
the ganglion cells and their ramifications is facilitated.
prevent precipitates forming at the periphery of the pieces, these were
imbedded in a mass made out of filter paper and distilled water after
This artifice was
tho objects had been taken out of Miiller's fluid.
found to increase the contraction of the silver nitrate solution.
:

—
—

Staining in the Study of Bone Development.! —Dr. J. Schaffer in
a large and ditfuse article recapitulates the various stains which have
been recommended from time to time for staiuiug cartilage in the transition stage to bone so as to ditferentiato the osseous and cartilaginous
elements. The method upon which the author dilates most was invented
by Bouma, who found that safranin imparted a yellow colour to tho
cartilage, while the connective and osseous tissues appeared red.
This
yellow stain was supposed by Bouma to be due to the fact that safranin
is not a chemically pure substance, and starting from this observation,
the author proceeded to examine the relative staiuiug capacities of several
kinds of safranin in watery solution (1:2000). (1) The commercial.
(2) Pheno-safranin a chemically pure dye.
(3) Tetraethyl-phenosafranin, a substance w^hich contains NaCl.
The commercial safranin
gave the best differentiation, cartilage orange, bone colourless, medullary
tissue red.
The pheno-safranin gave similar but less marked results.
The tetraethyl-pheuosafrauin stained the cartilage red-violet, the bono
and medullary tissue blue.
The author then gives his method for
fixing the stain, a 1 2000 watery solution of safranin.
The unstained sections, decalcified in nitric acid or in hydrochloric
acid and salt solution, are placed for half an hour in the safranin solution.
They are then washed in water and transferred for 2 to 3 hours
to 1/10 per cent, sublimate solution and mounted in glycerin.
If,
however, the preparations are to be fixed nj) permanently, the sections
on being removed from the sublimate solution must be passed rapidly
through alcohol, dried upon the slide with bibulous paper, and left for a
long time in oil of cloves or bergamot.
They are then mounted in
xylol balsam.
:

—

Preparing and Staining Mammalian Testicle.^
For hardening
mammalian testicle, Dr. A. Prcnant found that osniic acid and
Flemming's fluid were the best media, Kleineuberg's picro-sulphuric
acid, nitric acid, strong oxalic acid, absolute alcohol, 3 and 4 per cent,
the

A

bichromate of potash being less effective.
1 per cent, solution of
osmic acid acting for one to two hours gave the bust results. Of the
* Cungrosso IMeclico di Pavia, Seduta Cu, Kiforma Med
12 Ott., 1887.
Zeitschr. f. Wiss. IMikr., v. (1888) p. 88.
t Zeitschr. f. Wiss. Mikr., v. (1888) pp. 1-19.
i luteruat. Monatsscbr. f. Anat. u. Physiol., iv. (1887) pp. 35S-70.
,

Cf.
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various " Flemming " solutions tried, that wliicli contained most osmic
acid was the most successful.
The preparations were then soaked in
chloroform and imbedded in paraffin and then sectioned in a Dumaige
microtome. The sections were fixed to the slide with a mixture of equal
parts of albumen and glycerin.
The stains used were safranin, haematoxylin, h^ematoxylin-eosin, acid carmine, picro-carmine, and gentianviolet.
These dyes all acted very slowly on preparations treated with
the Flemming solutions, but very quickly on those fixed in osmic acid.
Bizzozero's method was employed for staining the nucleus, safranin
being found to be quite as good as gentian-violet for this purpose, provided that the iodine solution were allowed to act more eifectually, and
the spirit less powerfully.

Stain for the Morphological Elements in Urine.*— Dr. F. L. James
has hitherto reco mm ended for this purpose the ordinary aqueous solution
It acts rapidly, and but a small amount is needed to give all
of eosin.
the elements so decided a tinge that the most delicate hyaline cast will
rarely escape the practical eye.
He recently made a solution of boroeosin, and after a number of experiments with it, much prefers it for this
purpose to the simple aqueous solution above referred to. The new
stain acts more rapidly, and imparts a deeper and richer tinge to the
In nucleated elements the nuclei take the stain in a much
elements.
more intense degree than does the balance of the structure, and as a consequence, are clearly and sharply differentially stained by it.
As to its
lasting properties, it is yet too early to speak, but it is reasonable to
suppose that it will be quite as permanent as the stain made with the
aqueous solution of eosin. This, however, is a secondary consideration,
as the chief value of the stain is the rapidity and the ease with which it
enables us to find otherwise difficult objects.
The formula for boro-eosin
Eosin, 10 parts; sodium biborate in powder, 15 parts;
is as follows
distilled water, 415 parts.
alcohol of 95°, 60 parts
Dissolve the borax
Add the alcohol to the remainder of the water
in half of the water.
dissolve the eosin in the mixture, mix the two solutions and filter.
In using it allow the urine to stand in a conical glass until the
suspended elements have in a great measure subsided.
The clear
supernatant fluid is siphoned, or otherwise drawn off and the stain
added to the remainder.
few drops of perosmic acid solution is
added at the same time. This gives the urine a dark or almost black
appearance by direct light, but when examined with transmitted lio-ht the
colour is a deep rich ruby. A drop withdrawn and examined within a
half hour after adding the stains will show all the elements well coloured,
the epithelia and granular casts especially so.
The hyaline casts will be
suf&ciently coloured to be very distinct, but require more time for
thorough staining. Permanent mounts of urine thus prepared will last
a long time without deterioration, but for preservati(jn the author
advises the use of glycerin.
:

—

;

A

Staining Spores.j
for staining spores.

—Dr. G. Hauser recommends the following method

The

cover-glass is passed thrice through the flame
in the usual manner, and is then covered with a strongish watery
The cover-glass is then passed through the flame
solution of fuchsin.
forty or fifty times until the stain evaporates or even simmers.
If
*

t

St. Louis Med. and Surg. Journ., Iv. (1888)
pp. 9S-9.
Miiuchener Med. Wochensclir., 1S87, p. 654.

;
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evaporation takes place too quickly, more stain must be dropped on.
The preparation is then decolorized for a few seconds in 25 per cent,
The acid is washed out with water, and the prejmration
sulphuric acid.
The time required
after stained witli a weak solution of methylen blue.
for the whole manipulation is not more than five minutes.

—

Staining Tubercle and Leprosy Bacilli.* Prof. N. Liibimofif recomthe following solution for staining the bacilli of tubercle and

mends

It is called borofuchsiu, and consists of fuchsin, 0*5 gi*.
leprosy.
distilled water,
5 gr. ; absolute alcohol, 15 cm.
boracic acid,
20 cm. It is made by first mixing the boracic acid and water, then
•

adding the spirit, and
on agitation.

;

finally the fuchsin.

The

latter dissolves gradually

Thus prepared, the staining fluid has a slightly acid reaction, is
transparent, clear, and as it does not deteriorate by keejnng, is always
Cover-glass preparations of jihthisical sinitum are
ready for use.
stained in 1-2 minutes. ISulphnric acid in the proportion of 1-5 is used
for decolorizing, the cover-glasses are then washed in spirit, and then
immersed for 1^ minute in a saturated alcoholic solution of methylen
blue. The superfluous stain is washed off with water, and the cover-glass
It is advised to examine the preparation in 01. ligni cedri, or in
xylol balsam. Sections are treated in exactly the same way, but it is
The author
preferable to stain twenty-four hours in the borofuchsin.
notes that lepra bacilli arc much more easily and rapidly decolorized
than tubercle bacilli.

dried.

—

Dr. G. Cuccati gives the
Alcoliolic Solution of Haematoxylin.t
foUowinc formula for making a hematoxylin solution which possesses
the advantages of never going bad, and of staining only the chromatic
part of the nuclei, the colour being fixed most deeply in the karyokinetic
figures.

Dissolve 25 grm. of pure iodide of potassium in 25 ccni. of distilled
water, and pour the mixture into a glass-stoppered bottle containing
75 ccra. absolute alcohol, shaking the while repeatedly.
Then grind together in a mortar 75 cgrm. of haematoxylin crystals
and 6 grm. of alum. When these are intimately mixed, add 3 ccm. of
Keeping the mixture well stirred, add little by
the iodide solution.
little the rest of the solution, and then pour into a well-stoppered bottle,
and leave for 10-15 days. At the end of this period shake up well
a"ain, and in an hour or two afterwards filter and preserve the filtrate
very carefully to prevent evaporation and deposit of alum or iodide
crystals.

This solution only stains up to a certain point, consequently the
sections

may

be

left in it

almost indefinitely.

—

Osmic Acid and Gold cMoride Methods.^ Dr. A. Kolossow says
power of osmic acid, which is intrinsically almost
The
nil, may be increased by a mixture of the acid with uranium salts.
author prepares a 0*5 per cent, solution of osmic acid in a 2 to 3 per
cent, solution of nitrate or acetate of uranium (the former is the better).
Large pieces of an object, for example a frog's tongue cut into two or
three pieces, are easily penetrated by this mixture, wherein they may
that the penetrating

* Centralbl.
t Zeitschr.

f.

f.

Bakteriol. u. Paraaitenk., iii. (1888) pp. 540-3.
Mikr., v. (1888) pp. 55-6.
} Ibid., pp. 50-3.

"NViss.
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remain for 16, 24, 48 hours without becoming

brittle,

and only being

stained a yellowish-brown colour, except the myelin, which is almost
The
black, the medullated fibres and their endings are clearly seen.
author says that he has had quite satisfactory results with Meissner's and
Grandry's corpuscles. The objects fixed by the foregoing solution should
be well soaked in water, and after-hardened in absolute alcohol.
The author also gives the following procedure for treating connective tissue formations with gold chloride. The objects are placed for
two, three, or more hours in a 1 per cent, chloride solution, acidulated
with hydrochloric acid (100 1). After having been washed they are
placed in the dark in a 1/50-1/100 per cent, solution of chromic acid
for reduction.
Though reduction may not at this stage be perfect, it is
completed later on in oil of cloves, and the preparation is then mounted
in balsam.
The more carefully the chromic acid is washed out the
clearer the picture is.
The non-medullated nerve-fibres and their ramiThe connective tissue cells appear
fications are stained almost black.
just as distinctly, while the intercellular substance of the connective
tissue is unstained.
Muscle-fibres, striped and unstriped, are stained
a greenish-blue colour.
The author states that this method is almost
:

always certain.

—

Phenol in Microscopical Technique.* When sections imbedded in
up and are placed in turpentine oil it is found extremely
This inconvenience,
difficult to flatten them without breaking them.
the
says Signer E. Aievoli, may be remedied in the following manner
sections are immersed for 15-30 minutes in benzin or turpentine oil,
and are then transferred to pure fluid phenol, wherein the sections unroll
themselves and come to the surface of the fluid. The carbolic acid does
not damage the tissue structure, even if the sections be left in it for

paraffin curl

:

—

twenty-four hours. The sections are then treated in the usual manner.
The author found great advantage in staining tissues en masse with
One grm. of
a carmine solution prepared in the following manner
carmine is dissolved in 100 ccm. of hot water, and tlien 7 grm. of powdered
carbolate of soda are added.
The solution is kept stirred for 30-40
minutes and filtered when cold. In this solution large pieces of tissue
may be stained in twenty-four hours. They are then transferred to
This method is stated to
acidulated (1 per cent.) spirit for some hours.
give stronger and clearer colouring to the nuclei than other carmine
:

solutions.
It is also especially suitable for tissues
fixed with sublimate or absolute alcohol.

—

which have been

—

Dr. J. H. List states that the double stains refor epithelia, glands, and cartilage have undergone
the test of time, the preparations retaining the beauty of the stain after
a lapse of four years. (For the original methods see this Journal, 1885,
p. 902.) In his present note the author mentions again eosin-methyl-green
for epithelium, glands, and cartilage, and h^matoxylin-eosin for glands
and retina.
With this stain it is absolutely necessary that objects
hardened in acids should be thoroughly washed to remove all traces of
the acid, otherwise a precipitate may form on the preparation.
Bismarck brown (Weigert's formula) gave excellent results with
Invertebrates (connective tissue of molluscs), and rosanilin nitrate was

Double Staining.f

commended by him

* Kivista Internaz. Med. e Chirurg. Napoli, iv. pp. 101-4.
t Zeitschr. f. Wiss. Mikr., v. (1888) pp. 53-4.
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very effective for differentiating, for the nuclei of wandering leucocytes

and

for the mitoses in epithelia.

—

Dr. E. Jacobi
Staining Plate-cultivations.*
hardens and stuius plate-cultivatiuns by putting the plates in flat vessels
and poui'iug over tbem a 1 per cent, solution of bichromate of potash,
If the thin gelatin
which is allowed to act for three days in the light.
layer docs not detach itself it can bo easily removed with a knife. Then
follows twenty-four hours' soaking in water and afterwards hardening in
From this small lueccs of tho
50 per cent, and 70 per cent, spirit.
gelatin, which arc treated just like sections, are stained with LofMer's
alkaline methyleu-blue and afterwards washed in very dilute acetic acid,
then placed in absolute alcohol, removed to tlie slide, where they are
cleared up in xylol or in turpentine oil, and then mounted in Canada
balsam. A leaden weight placed over the cover-glass serves to keep tho
Aniliu-water-safranin or Gram's method may be used
specimen flat.
PhotoExperiments with agar plates were xinsuccessful.
fur staining.
grams obtained from these specimens coloured red or blue, tho latter
from orthoehromatic plates, were satisfactory.

Hardening and

—

Dr. H. Hoy or
Injection Mass for the Vessels of the Spleen.f
prepares a mass for injecting the vessels of the spleen in the following
manner: 5 grm. of Berlin blue made up with oil (obtained from artists'
colourmen in zinc tubes) are rubbed up in a mortar with 5 grm. of inTo this are then gradually added about 30 grams
spissated linseed oil.
of some essential oil which is easily soluble in alcohol and has little
action on the tissues round about the vessels (e. g. oil of lavender,
It is then
fennel, thyme, rosemary) until a syrupy fluid is produced.
poured into a well-stoppered glass vessel and allowed to stand for
twenty-four hours, when the supernatant fluid is poured off from the
Tliis blue fluid may tlien be preserved for an indefinite time,
sediment.
but if it has stood for a few days it is necessary to shake it uj) before
This must also be done if other than blue pigments be used,
usin'' it.
for example, chrome yellow, with which very satisfactory results arc
obtainable, the splenic capillaries appearing greyish-yellow by transmitted, bright yellow with reflected light.
The cannula is best filled with the injection mass by pouring the
Injection of the spleen must be carried out very
latter in at the end.
slowly and at a very low pressure, and should be suspended when the
surface arteries become visibly coloured, and if the venous side be injected when the whole organ shows the stain and before any actual
The preparation is then placed for twenty-four
swellin" is observable.
hours in strong spirit or absolute alcohol in order to dissolve the essential oil and to precipitate the pigment on the inner surface of the walls of
The organ may then be sectioned, stained, and mounted in
the vessels.

—

the usual way.

This mass may be used for any other organ or tissue
injection, as, for example, the

marrow

difiicult of

of bone.

—

Truf. K. Taguehi recommends, from
Injection with Indian Ink.|
nine years' experience, the use of Indian or Chinese ink for cold
The colouring matter is not affected by light or chemical
injections.
* CcLtralbl.
t Iiiteriiat.
X

Arch.

f.

f. Bakteriol. u. Paraaitenk., iii. (188S) pp. 5.3G-8.
Mouatsschr. f. Anat. u. Physiol., iv. (181S7) pp. 'Sil-hJ.
:\likr. Auat., xxxi. (1888) pp. 5G5-7 (1 pi.).
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do not change the tissues outside the vessels,
the material adheres so firmly to the walls of the vessels that it does not
flow out on the surface of sections, the preparations may be hardened in
alcohol, chromic acid, &c., without losing colour, and they may be
examined fresh in glycerin. The sections may be afterwards stained
with any colour.
medium quality of black ink is chosen, Japanese rather than
Chinese it is rubbed down in water till the fluid is such that when
dropped on thin blotting-paper it coheres, and forms no grey ring
round the drops. The mode of using
the fluid is in no way peculiar.
Until
Fig. 157.
the preparation is hardened there must
be no contact of the section with water.
Some sections are figured to show the
success of this injection.
action, the carbon particles

A

;

—

Prof, M.
Beck's Microsyringe.*
Flesch recommends Dr. G. Beck's
apparatus for minute injection. It is a
small syringe, the piston-rod of which
is
worked by a cog-wheel arrangement, and can consequently be used for
aspiration as well as injection without
a change of hands being necessary. It
is so made that the cannula needle fits
on quite flush, thus preventing the inclosure of air-bubbles. In the original
form the cannula screwed on, but this
has been found to be quite unnecessary.
The graduation, marked on the pistonrod, is accurate enough to allow about
10 com. of a fluid to be injected at one
time.
The piston washer is made of
felt and not of leather.
As this
material does not become hard when heated the syringe can be disinfected in an oil-bath at 150° C. without damage.
The syringe itself and the method of working it are shown in the
illustration (fig. 157).

Baeanski, a. —Zur Farbung

des Actinomyces.

(On

staining Actinomyces.)

Peutsch. Med. Wochenschr., 1887, p. 1065.
DuEDUFi, G. N. Beitrag zur physiologischen MethylentlaTireactioii. (Contribution to the phyciiological reaction of methyl-blue.)
Deutsch. Med. Wochenschr., XXVI. (1888) p. 518.
IE SON, J. VAN. The Brain-cortex Stained by Golgi's method.

—

—

G

XXXIIL

New York Med. Fee,
(1887) p. 283.
schnellste Methode znr Farbung von Tuberkelbaeillen. (The
quickest method for staining tubercle bacilli.)
Wiener Klin. Wochenschr., 1888, pp. 292-3.

GuNTHEE. — Die
Nickel,

—

E. Die Farbenreactionen der KoUenstoffverbindnngen.
1. Farbenreactionen mit aromatischen Cbarakter.
(The colour reactions of carbon combinations.
I. Colour reactions of an aromatic character.)
luuugural diss., 42 pp. 8vo, Berlin, 1888.
NoTT, T. E. Staining of Tubercle Bacilli.
Atlanta Med. and Surg. Journ., 1888, pp. 200-2.

—

* Zeitschr.

f.

Wiss. Mikr.,

v.

(1888) pp. 43-5 (1

fig.).
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Tanzek,
Haut.

—

Ueber die Unna'sche Farbungsmethode der elastischen Fasern der
(On Unna's staiuing method for the elastic fibres of the skin.)

p.

J'raL Dermatol., VI. (1887) No. 9.
stiiininp^ .spermatozoa.)
Vcrh. jSaturhid. }'irans. /Vc-m.m. Rhclnlandc, XLIII. (1887) SB. p. 303.
Upson, H. S. Die Carminfarbung fiir Nervengewebe. (Curnune staining for
Neurol. Centralbl., VIII. (1888) pp. 819 and 320.
nerve-tissue.)

Ungar. — ITeber Farbung

Monatsschr.

von Spennatozoen.

f.

(On

—

(5)

HoTintingr, including- Slides, Preservative Fluids, &c.

—

The Ecv. J. L.
Continuous Centering of a Cover -glass.*
Zabriskie finds that a very satisfactory method for the continuous
centering of a cover-glass, for subsequent operations with the selfcentering turntable, with either a glycerin or a balsam mount, when no
cell is employed, is to run a very delicate ring of india-iuk with a fine
pen upon the upper, or clean side of the glass slip, while the slip is
revolving upon the turntable, and 1/32 in. larger than the cover about
to be used, as the first step in the operation of mounting.
He has heard of such rings being employed on the under side of tho
But very few of the latter are such accurate jiarallolograms that
slip.
a ring on the under side will be central for the upper side, because, when
the slip is turned over, it is liable to bo held on the turntable by the
pair of diagonal corners, which were not employed in the first instance.
And moreover, when the ring is run on the under side the thickness of
even a thin slip renders difficult the subsequent centering of a cover
by

sight.

If the ring of ink is run on the clean side of the slip it is accurately
centered for each subsequent operation ; the cover can be centered
witliin it accurately without returning to the turntable, and if the
application of a spring-clip causes the cover to slide, the latter can still
be immediately readjusted by sight.
The india-ink dries at once, and does not, as might be supposed,
In
cause any practical difficulty by running in under the cover-glass.
case of a glycerin mount, if there is excess of glycerin around the cover,
a small stream of cold water, used to wash away the excess glycerin,
If there is no excess of
also instantly carries away the ring of ink.
glycerin the ring of ink may be left, and it will be entirely hidden by
In case
the sealing of the mount, if any dark-coloured cement is used.
of a balsam mount the ring of ink will be scraped away when cleaning
the slide, or if there is no excess of balsam, it may be quickly removed,
when the mount has hardened, by the moisture of the breath and gentle
rubbing with a haudkerchief.

—

Dr.
E. Steinach has devised an
Filter-capsule.f
Steinach's
apparatus for aiding certain manipulations in microscopical technique.
It is a glass filter-capsule, and consists of a small round pan 4 cm. high
and 6 cm. in diam. (figs. 158 and 159). Its floor is about 2 to 3 mm.
thick, is slightly deepened towards the centre, and perforated by numerous
funnel-shaped holes, the small ends of which are uppermost. The holes
in the bottom of the sieve may vary in size as required, but as usually
made are just capable of allowing a fine needle to pass through (about
The sieves are of two kinds, according as they arc
1/2 to 1 mm.).
supported on feet or not. The sieve or filter-capsule is placed within
' Journ.

New York

t Zeitschr.

f.

Micr. Soc, iv. (18SS) pp. 159- CO.
Wiss. Mikr., iv. (1887) pp. 433 -8 (2 fig.s.).
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an outer pan which is supplied with a lid. This external glass capsule
of course somewhat larger than the inner or filter capsule, and its

is

Fig. 159.

Fig. 158.

measurements are about 9 cm. in diam., and 6 cm. high.

By means

of

this apparatus, preparations are washed, stained, decolorized or dehydrated, &c., by placing the section in the inner pan, and the fluid in the
outer, and when the latter has acted sufficiently, the inner pan is merely
lifted out, and having been allowed to drain is placed within another pan
containing the next reagent and so on. When the reagent is expensive
it is advisable to use the filter-capsule without legs.
When required for
removing all traces of acid from preparations, the apparatus is used as an

irrigator.

Apparatus for inclosing microscopical preparations of botanical
mounted in glycerin.* Dr. M. Kronfeld has devised an

objects

—

apparatus for facilitating the inclosure of preparations with turpentine
resin when these preparations are mounted in glycerin and a square
cover-glass is used.
The tool used for laying on the resin is a triangular

instrument made of wire. The resin is applied by heating the layer-on
in the flame of a spirit-lamp or gas-jet, and it is to obviate the inconvenience of having the several apparatus required for this purpose in
different places that he has brought them together.
(fig. 160) is a tray resting on 4 feet F
its edges E are turned up
and it is provided with a handle G. It carries two circular filletings in
which the spirit-lamp L, and the resin-box
fit.
On the side are two
clips T T in which the laying-on tool A, with a wooden handle, rests.

U

;

H

* Bot. Centralbl., xxxiv. (1888) pp. 345-6 (1

fig.).
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Tho

spirit-lamp
gauze.

is

a metal box filled with tow,

and covered with wiro

Preservation of Plants in Spirit and the Prevention of Browning.*
H. do Vrics describes tho following methods for iirescrving
vegetable tissues in spirit and for the prevention of browning.
As the cause of the browning must bo sought in certain uncoloured
matters present in tlio cell-juices, and which by oxidation become
brown, it follows that the first object is to remove these substances from
It has long been known
tho jireparations before they become oxidized.
that many leaves become less darkly coloured, if, before tlie death of tho
cell, the air be removed (by means of the air-pump or boiling).
Boiling in water and then placing the jircparation afterwards in cold

— Dr.

gives satisfactory results, e. g. in Viscus alhis.
An
Loaves of
excellent method is to boil the parts of the plants in spirit.
rhododendron, Viscus, Aucuba, which are only immersed for five minutes
in boiling spirit, become quite decolorized afterwards, a result which, at
any rate in Aucuha, can bo attained in no other way.
Another method which, with the exception of Aucuha, gave excellent
results, is to kill the plants in spirit to which abont 2 per cent, hydroTho preparations arc
chloric, sulphuric, or acetic acid has been added.
kept in this fluid for several months and then transferred to spirit
without acid. This is removi d from time to time until all the colouring
matter has been removed. The long stay in the acid fluid does not at
all injure the plants as they are just as useful for microscopical purposes
Even the cr^-stals of oxalate of
as fresh or otherwise preserved organs.
spirit frequently

lime are not dissolved by the mixture of spirit and hydrochloric acid,
although they are when the acid is mixed with water. In this way
completely decolorized preparations of Monotrojm and OrohancJie can be
obtained, and this fluid will also prevent Boletus from becoming blue.
As the oxidation products are partly insoluble in acid alcohol, organs
do not become thoroughly decolorized by the fluid thus the bracts of
Plantago lanceolaia retain their colour, and in unripe fruits the places
where the flowering parts were attached can still be recognized, because
these parts were dead before they came into the acid si)irit.
The decoloration of preparations which have already become brown
The most effective reagents for
can only be effected by oxidation.
This
this purpose are chlorate of potash or soda vvith sulphuric acid.
completely or almost completely removes the browning. The prepara2-0 5 ccm, per cent, of strong sultions are placed in spirit to which
phuric acid and a small quantity of chlorate of potash crystals are added.
If the vessel be shaken from time to time, oxidation will bo completed
in 6 to 8 days
any trace of pigment left after this time will always be
The preparations are then transferred to
unaffected by the solution.
;

'

•

;

spirit.

Another method of preservation consists in the use of a one per cent,
acid.
The prei^arations, however, become stained
yellow and always remain flabby, but as the chlorophyll is unaltered by
solution of picric

Spirit
it is very useful for preserving variegated flowers.
through which sulphurous acid has been passed until a largo quantity
has been taken up gives satisfactory results. Pure glycerin is not

the solution,

* Maandblud van N.ituurwetenscliappen, IfSC, Nus. 1, 5, and 6, 1887, No. 4.
Ilandelingen van het eerste Natuur- en Genecskundig Congres te Amsterdam, 1887,
See this Journal, 1887, p. 675 1886, p. 107.5.
p. 139.
;
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recommended for preserving the coloured parts of plants, as the dyes
are given off after the lapse of a few months.
The author then discusses the brittleness which affects plants which
have been long kept in strong spirit. This brittleness may be prevented
by soaking the parts in water until they become quite flaccid and then
placing them in spirit. As the results of his examination into the cause
of this brittleness, the author finds that when the tinged parts of a plant
are killed by immersion in spirit, their death is effected before the
tension of different parts has had time to become equalized. Hence this
tension is " fixed " by the sj)irit and becomes the cause of the brittleness.
Water, however, equalizes the tension of the various parts, and hence
removes the brittleness by rendering the tissue elastic.
Fixing Sections to the Slide. * Mayer's albumen fixative, says

—

J. Nelson, is absolutely reliable for fixing sections to the slide, and
should be used whenever sections are loosely coherent in their parts.

Mr.

Neat results with this can only be obtained with a very thin and even
A small drop of the fixative
which proceed as follows
Excess of
is spread on the slide with the ball of the index finger.
fixative is removed by wiping the finger dry, and continuing the rubbing
Then tap the moist surface
until no frothy streaks appear in the film.
lightly with the finger, so that by light reflected at a proper angle it
appears finely stipj)led. Each section is pressed into the film with a
brush, and when the slide is full, a piece of filter paper is placed over
all, and pressed firmly with the finger until every part of each section is
film, to secure

:

—

Then heat the slide over steam until
in even contact with the glass.
The film is opaque
the paraffin melts, and then plunge into turpentine.
Should
in alcohol, but this is corrected in turpentine and mounting.
the presence of the foreign albumen in the sections be undesirable,
It is a means
recourse should be had to Gaule's alcoholic fixative.
whereby the albumen molecules of the section are brought into the same
adhesive contact with the glass as those of ordinary fixatives. The
slide is brushed over with 40-70 per cent, spirit, and when this film has
evaporated, thin sections stick closely. Superfluous spirit is removed
with bibulous paper, and the slide then evaporated to dryness ; this is
The paraffin should
best done in a thermostat at 40^ C. for 1-2 hours.
never be allowed to melt. It is removed with turpentine as for other
fixatives.
Celloidin sections stick well with this method.

—On different Cements for closing microscopical sections.
411 (Russian).
Petersburg, VII. (1887)
Ejened. Klin. Gaz.
K. —Einige Bemerkungen betreffend das Festkleben mikroskopisclier

VoiNOFF, R. G.

tlie

St.

WoJNOFF,

Schnitte anf Objecttrager.

p.

(Some remarks on fixing microscopical sections

to
Klin. Wochenschr., 1887, 6 pp.

the slide.)
C6)

Miscellaneous.

—

Methods of Plastic Reconstructioii.t Prof. H. Strasser writes at
great length and in copious detail on methods of reconstructing the
All he has to say is practically a recapitulation of Bern's
procedure for making wax plates upon which the image of the object is
drawn. The outline is then cut out, and the various plates are united
together in their proper order, and this done the edges are smoothed off
For
so that an enlarged solid copy of the original object is obtained.

object.

*

American Naturalist,

t Zeitschr.

1888.

f.

xxii. (1888) p. 664.
Wiss. Mikr.,iv. (1887) pp. 168-209, 330-9.

3

M

—

;
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and poured out on a piece of plate glass,
rolled level with au iron roller.
The wax
Bliccts may bo simple, or laid on paper which has been previously
saturated with wax, and the roller used may bo hot or cold according
this purpose

nud

wax

lueltod

is

this sheet of

wax

is

wax is softer or harder.
recommended.
as the

Instead of glass a lithographic stono

is

Making Mounts Photographic.*— Mr. G. W. Eafter writes that
there is a phase of mounting which could well bo impressed upon the
That is, to make all mounts with reference
attention of microscopists.
not merely to use under the tube, but with reference to good photographic
lie thinks he is justified by experience and study in saying
results.
what has been well said before, that whatever can be seen with an
objective and eye-pieco can be photographed as clearly as it can bo
seen, provided proper methods of preparation for photography are
followed.
Ho thinks it may bo further stated that such methods of
" Go through
preparation will not diminish their value under the tube.
a cabinet of ordinary mounts and see how few arc jihotograiihable
The
enormity of the thing appears when wo consider that nearly all classes
of mounts, including opaque, may be readily photogi-aphed if properly
prepared.
To this, however, there are a few exceptions. The additions
to general knowledge of matters microscoi^ic which could be mado, if
all working microscopists would prepare with reference to photography
!

is

simply enormous."

Improved method

for

Enumerating Blood-corpuscles.f

has made a further improvement in

— M.

Mayct

serum used in the enumeraBlood to the volume of 4 mm. is first mixed
tion of blood-corpuscles.
with 500 mm. of a watery 1 per cent, solution of osmic acid by which
the corpuscles are fixed and rendered colourable. At the end of three
minutes 500 mm. of the following liquid is added
Glycerin, 45 ccm.
artificial

:

55 ccm.

—

eosin in aqueous 1 j^er cent, solution, 17 ccm.
The red corpuscles are brightly stained, the leucocytes being scarcely or
not at all coloured, and this difference of tint allows the two kinds of
corpuscles to be easily counted.
The distribution of the corpuscles on
the side is quite uniform, owing to the fact that the mean density of the
two fluids used for dilution is equal to about 1084, and also to the
viscosity of the glycerin.
The further steps in the procedure are as
heretofore.
distilled water,

;

Improved method for the Bacteriological Examination of Air.|
The method adopted by MM. Straus and Wurtz for passing air through
in transmitting the air through a tube conFrothing is
fine bubbles are produced.
prevented by adding a drop of sterilized oil to the gelatin.
The
apparatus consists of a glass tube closed at the lower end and measuring
fluidified gelatin consists

tracted at the end,

whereby

40 mm. broad by 20 cm. high. |,Tho diameter of the lower part is
reduced to 15 mm., and herein 10 cm. of gelatin are placed. In the
upper end, also contracted, is inserted a glass tube, the end of which
reaches right to the bottom, and is there much reduced in size. Through
this tube the air passes, and those germs which are not caught up by the
gelatin are entangled in sterilized cotton- wool, a plug of which is placed

t

%

Amer. Mon. Micr. Joum., ix. (1888) pp. 77-8.
Comptes KenduB, cvi. (1888) pp. 1558-9.
Ann. Insfit. Pasteur, 1888, p. 171.
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around Jthe inner tube at the top of the outer one. The wool is then
shaken up in the gelatin, which afterwards may be removed by the
inner tube and spread out on plates, or it may be rolled out on the
inside of the large tube.
The entrance of air is very quick, 50 litres in
15 minutes.

—

Gelatin Culture Test for Micro-organisms of Water.*
Dr. 0.
Smart concludes an extensive consideration of the micro-organisms of
water with the following remarks in reference to the gelatin culture test,
which he believes to be valuable only in its doubtful promise for the
future " At present," he says, " in the hands of the sanitary inquirer, it
gives but little information^ and that little is surrounded on all sides by
In the laboratory of the scientific investigator,
interrogation points.
new methods may be discovered by which pathogenetic germs may be
but until that time arrives the sanitary analyst
isolated and identified
must depend upon the chemical results as translated in each particular
instance by the aid of the ascertained sanitary environment of the water,
and however much he may cultivate the microbes, he should not forget
to inspect that other field of microscopic life (Nostoc, Kerona, Alg^, &c.)
to which reference was made at the beginning of this paper."
:

;

—

The following paragraph appears in the
Illustrations of Pond Life.
report of the 12th September of the soiree of the British
Association at Bath
" At the soiree there were a large number of Microscopes and illustrations of the vegetable and animal kingdoms, and of histology, but the
greatest novelty, which quite sui-prised most of the company, was a new
method of illustrating pond life. Three sides of a long room were
occupied with what are called transparencies. Brown paper is stretched
on frames. Pieces are cut out of the brown paper corresponding with
the size of the illustrations, which are painted on tissue paper. Behind
the long row of these illustrations there are rows of gas-jets, and the
strong light passing through the tissue paper made the objects distinctly
The naturalists from other parts of the
visible at a long distance.
country quite envied the Bath and Bristol societies for the success they
had attained in devising such a method of illustration, and carrying it
out so efficiently."
Microscopists will recognize the method as that originally devised
by Dr. Hudson, the President of this Society, to exhibit his drawings of
Eotifers.t
'

Times

'

:

—

F. W. A course in Animal Histology. III. Blood. IV. The Connective
Tissues Endothelium.
The Microscope, VIII. (1888) pp. 177-80 (1 fig.), 201-3, 244-6.
EwiCH. Ein Beitrag znr Pleischschau und Fleischkunde. (A coiitribution to the
examination and knowledge of meat.)
8vo, Osterwieck, 18s8.

Brown,

—

—

Feeebokn,

Hensoldt,

H.

of Peti-ology.

—

—Notice of new Methods.

V.
Mon. Micr. Jmrn., IX, (1888) pp. 130-2.
The Microscopical Investigation of Eoeks. A plea for the study
Journ. N. York Micr. Soc, IV. (1888) pp. 139-44.

G. C.

Anier.

* The Microscope, viii. (1888) p. 215, from ' Philad. Med. News.'
t The ' Athenaeum of 15th September refers to them as " representing microscopic insect life from its lowest to its highest forms (!).
They had been prepared by
Dr. Hudson, of Clifton, who also described them verbally."
'
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He86E,

W.—

KC HNE,

II.

Zur quantitativen Bestimmung der
quantitatiro determination of germs in fluids).

Eeime in

ETC.

Flussigkeiteii.

Zcitschr. f. ffijuiene,

IV. (1888) p. 22.

—Praktische Anleitung zum mikrosbopischen Nachweis der Bacterien im

thierischen Gewebe.

(rracticul guiilo to the

I3actcria in animal tis.sue.)

M ANTON,

(On tho

W.

iniciosoojiical

and 44
Practical Embryology.
vi.

P. — Rudiments of
—Infiltrating the paper

—

dciiKm.stration

of

pp., 8vo, Leipzig, 1888.

—

Seetiou-cutting Preparation of slides
cell
The Microscope, VIII. (188S) pp. ISO-1, 203-G (3 figs).
De la valenr relative des precedes employes pour I'analyse micro]M I or EL. P.
graphique des eaux. (On the relative value nf the proeesscs employed for the

[Staining

Mounting.]

—

niicrosjoojiical

analysis of water.)

l^cvxe

(.rifi/ijivnc,

1888,

])p.

3'Jl-406.

—Kurze Studien in der mikroskopischen Technik. (Short studies
IGO
IGmo, Moscow, 1888.
in microscopical technique.)
The Vinegar Eel.
O SB CRN, H. L. — Studies for Beginners.
Micr. Journ., IX. (1888) pp. 121-3.
Amcr.
A. — TJeber einige mikroskopiscli-cliemisclie Eeaktionen. (On some microSTREN
NiKiFOROFF, M.

pp.,

III.

3fon.

0,

chemical reactions.)
iXcucs Jahrh.f. ^Tincral., Gejl., Palxontol, 1888, pp.

TiNDALL,

S. J.

142-50 (3

figs.).

—Scales on Red Currants.

[''A very beautiful object

for tlie Polariscope."]

Sci.-Gossip, 1888, p. 187.

—The Diagnosis of early Phthisis by the Microscope.
Edinbuftjh Med. Journ., 1888, pp. 1-7.
Waterman, —How produce Haemoglobin or Haematocrystallin.
The Microscope, VIII. (1888) pp. 165-171 (1
W E N D E. —[The Microscope in the Diagnosis of Skin Diseases.]
The Microscope, VIII. (1888)
217, from Med. Fress of West. Xcw Fork.
—Microscopy for Amateur Workers.
Whelpley, H.
Troup,

F.

to

S.

pi.).

E,

p.

]\r.

[Recommendation of vegetable histology and morphology

for amateurs.]

The Microscope, VIII. (1888) pp. 195-8.

:: :

:

:

::

:

—

:
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PEOCEEDINGS OF THE SOCIETY.
The

first

Conversazione of the Session was held on

tlio

23rd November,

1887.

The
Mr.

following objects, &c., were exhibited

:

Badcock

J.

Garchesium polypinum.

Mr. C. Baker
(1) Bacteriological Microscope with 1/2 in. homogeneous-immersion
and Abbe condenser. (2) Nelson Model Microscope, with differential screw fine-adjustment specially adapted for photomicrography.
(3) New Microscope Stands by Zeiss with Iris Diaphragm to Abbe
condenser.
(4) Podura scale x 500 under Zeiss apochromatic
4
mm. objective N.A. 95. (5) Triceratium favus x 300 under
Zeiss CC (1/4 in.) objective and Abbe condenser, dark ground
illumination.
(6) Aidacodiscus Stoschii and A. formosus, under
mm. objective and Abbe condenser ; dark
Zeiss apochromatic 16
ground illumination.
Messrs. E. and J. Beck
(1) Spirillum under new 1/12 oil-immersion. (2) Podura Scale under
cheap 1/4 in. with 4th eye-piece.
•

•

•

Mr. Bolton
Dendrosoma radians.
Mr. E. T. Browne
:

Ortliesia cataphracta

and 0.

insignis.

Mr. Crisp
Dellebarre Microscope.
Prof. Crookshank

Demonstration of specimens in the new Bacteriological Laboratory,
and projection of Photographs of Bacteria upon screen with

Oxyhydrogen Lantern.
Mr. Dadswell
(1) Cyclosis

in bulbil of LychnotTiammus stelUger.
(3) Amoeba p-inceps.

Mr. F. Enock
(1)

:

The Hessian

ditto,

(2) Epistylis.

Fly, Cecidomyia destructor Say.
(2) Parasite of
destructor Say.
(3) Head 'of Devil's Coach-

Semiotellus

horse, Oxypus oleus.

Mr. F. Fitch
Dissection of Garden Spider, Epeira diadema.
Mr. H. E. Freeman
(1) Serial sections of Spiders prepared by Mr. H. M. Underbill.
(2) Sections of Eyes of Butterfly (Fieris hrassicse).
Prof. Groves
Continuity of Protoplasm between the cells of a medullary ray in
internodes of species of Nerium (Oleander) and HeliantJius annuus
(Sunflower).

Mr. H. F. Hailes

:

Foraminifera from Davis' Straits.

: :

:: : : : :

:
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Mr.

:

J.

D. Hardy

:

Zoopliytos, &c., chiefly from

Mr.

J.

E. Ingpeu

Weymouth.

:

ValUsuci'ia.

Mr.

S. J.

M'lutirc

I'ircsias serra, tho insect whence the hairs formerly
as " Hairs of Dormcstcs " are obtained.

Larva of

Mr. R. Macer
Musca domestica, showing eyes, proboscis,

&c.,

by

tlic

known

exhibitor's

special apparatus.

Mr. A. D. Michael
Anelasmocephalus Cambridgei,
Dr. J. Millar
Coltospharse n. sp.

Mr. E. M. Nelson
(1) Photomicrographic negative of Amphipleiira pclludda taken by
Zeiss apochromatic 1/8 in., N. A. 1"42, and projection eye-piece;
X 730 diam. (2) Ditto of Coscinodiscus astcwmphalus ; X 550
diam. (3) Amphipleiira peUucida, Powell and Loulaud homogeneous-immersion l/i2 in., 1*43 N.A. achromatic compensating eyepiece
X 1300. Powell and Lealand achromatic oil-immersion
condenser. Intensified by a Nicol analyser.
Messrs. Newton and Sons
:

;

;

:

Electrical Polarization Microscope.

Mr. G. D. Plomer

:

(1) Sponrjilla fiuviatilis.
(2) JjavYO. of Corethra plumicornis.
Messrs. Po'.vell and Lealand

(1) Ampldpleura pellucida with apochroraatic homogeneous-immersion 1/12 in. and achromatic oil-immorsion condenser. (2) Pleuro-

sigma angulatum with

1/30

in.

water-immersion and achromatic

condenser.
Mr. B. W. Priest
(1) Diatoms

from Arafura Sea.

(2) Surface

organisms,

Faroe

Channel.

Mr. C. W. llousselet
Floscularia ornata.

Mr. G.
(1)

J.

Smith

Fungus (with sporangia) in Shelly Purbeck Limestone, Durlstoue

Bay, Swanagc. (2) " Flint " from the Purbeck with valves of
Entomostraca, Durlstoue Bay. (3) Section of Fish-tooth in Purbeck Limestone, Durlstone Bay.
(4) Fragment of Corroded
Quartz in Basalt, the Weilberg, Nassau.
(5) Dolerite, Eossell
Hill, I. of Mull.
Prof. C. Stewart
Shell of Galathea airigosa.

Mr. A. W. Stokes
Peristome of Moss (Funaria hygrometricd).
Mr. W. T. Suffolk
Droscra roiimdi/olia, glandular hair.
Messrs. W. Watson and Sons
(1) Group of Eggs of Butterflies, Moths, &c.
(2) Type slide of
Diatoms from Oamaru 88 species, (3) Type slide of Holothurida).
(4) Type slide of Spines of Echini.
(5) Lungs and ovipositor
:

:

—

:

:

:::: : :

—

: :

: ::
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(6) Section through bud of Lilium candidum, showing
Ovary, Anthers, Pollen-grains, Petals, &c.
Mr. T. Charters White
Album of Photomicrographs.
of Spider.

:

The second Conversazione of

the Session was held on the 25th April,

1888.

The

following objects, &c., were exhibited

:

Mr. Badcock
(1) Fresh-water Polyzoa.
&c.

(2) LopTiopus cristallinus.

(3) Eotifers,

Eev. G. Bailey
Foraminifera from the Ked Chalk.
Mr. J. W. Bailey
Dr. Kibbler's Photo-Microscope.
:

Mr. C. Baker
(1) Model of proposed form of Mayall removable mechanical stage
giving 1 inch vertical and horizontal movements.
(2) Large
Nelson model Microscope specially adapted for photomicrography,
and having differential screw fine-adjustment to substage.

Mr. F. G. Bernau:
(1) Bacillus anihracis (kidney).

(2) Plant bug, Ceylon.

Mr. Bolton
Volvox globator.

Mr. E. T. Browne
Pollen of

GoetJia

Mahoyana.

Mr. H. Burns
Nests of Living Ants.

Mr. Crisp
Adams' Projection and Compound Microscope.
Mr. E. Dadswell
Volvox showing cilia.
Mr. F. Enock
Saltkus tardigradus showing the 8 eyes. Various Insect preparations
and drawings.
Mr. F. Fitch
(2) Eectal
(1) Eectal valve of Blow-fly covered and uncovered.
papillas of Blow-fly covered and uncovered.
Mr. W. Godden
Foraminifera from London Clay.
Mr. E. T. Lewis
Stentors, Vorticellse, and CalUdina.
Mr. J. W. Lovibond
New instrument for measuring pigmentary colours.
Mr. A. D. Michael
Female reproductive organs of Cepheus latus (Oribatidae).
Messrs. Powell and Lealand:
AmpMpleura pellucida with apochromatic homogeneous-immersion
1/12 in., N.A. 1*4, and achromatic oil-immersion condenser,
N.A. 1-4.
:

:

:: :: : : :

:
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W. PricRt
Fossil spicules from deposit, Jackson's Paddock,
Mr. H. B. Kobiusou
Hairs (Immau), long and transverse section.

Mr. B.

Oamaru.

:

Mr. T. B. Kossotor
Step/i a noceros EichJiornii.

Mr. C. Eoussclct
Frce-swimmiug Rotifers.
Mr. G. J. Smith
(2) Doloritc (Tertiary) CrawfordjoLn,
(1) Gabbro, Pcnig, Saxony.
Lanarkshire. (3) Twin Crystals of Augite.
(4) Granite, Cheesewring Quarry, Cornwall.

Mr.

J. 11.

(1)

Steward

Moving sand from the Diamond

Fields, Brazil.

(2) Platino-

cyanide of Cerium.
Prof. C. Stewart
Stridulating Organs of Lomaptera yorkiana.
Mr. A. W. Stokes
Dillraction spectra by means of photograph of grating 3000 lines to
inch.

Mr. A. Topping:
Insect preparations.

Mr.

J. J.

Vezey

:

Longitudinal section of Embryo in grain of Maize.
Messrs. W. Watson and Sons
(1) Hand of Human Embryo, 2 months, showing commencement of
ossification in metacarpal bones.
(2) Group of Eggs of Butterflies,
Moths, &c. (3) Head of Cysticercus from Hare.
:

Mr. C. West
(1) Lagena

spiralis n. sp..

Macassar

Norman, Cebu, Philippines.
Mr. W. West:
(1) Ovaries of House Fly.
parasites.

Mr. G. Western
Free-swimming Rotifers.
Mr. T. Charters White
Photomicrographs.

(2)

Straits.

Wing

of

(2) Technitella melo

Moth

infested

with

m

«.
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1022
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Mayall, J. Necessity for a Sub-stage
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Eye-pieces and Objectives.

the

Binocular Microscope

1025

Illuminating' and other Apparatus.

Koch's & Max WoLz'8 Ec/?ec<or (Figs. 169-172)
Ni.TTAU/8 (.G.) IFarm CAanif/er (Fig. 173)
IJCUONLASD, S. Modificaiion of Pagan^s " Growing Slide" (Fig. Hi)
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Photomicrograpliy.

JzsEKiCHS (P.) Photomicrographic Ap^jaratus (Fig. ll.'i)
Griffith's (E. H.) Phofomicroyraphic Camera (Fig. 17tj)
Jeserich's (P.) Focu«n*/ .(lrran(7eHten< (Figs. 177 and 178)
Htexgletxs (M.) Coarse and fine Focusing Arrangements (Figs. 179 and 180)
Nechalss, R. Adaptation of the ordinai-y Eyepiece for Photomicrography ..
SiEXGLEiN, M. Illumination of Objects in Photomicrography
Schmidt & Haexscu Zirconium Light for Photomicrography
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Microscopical Optics and Manipulation.

and
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j3. Techjiique.
CD Collecting- Objects, including Culture Processes.

pags
1036
Pozzo, D. Dal Albumen of Plovers'' Eggs as Nutrient Medium for Micro-organisms 1037
BccHNEK, H. Neio Method for Cultivating Anaerobic Micro-organisms (Fig. 181)
1037
Easkin, M. Milk as a Medium
1038
Pawlowsky, a. D. Ctdtivation of Bacillus Tuberculosis on Potato
..
..
..
1038
Eoux, E. Cultivation of Anaerobic Microbes
..
1038
BiKCH-HiKSCHFELD Cultivation of the " Txjphus " Bacillus in coloured nutrient
media
1039
Nokggerath New Metlwd of cultivating Bacteria in Coloured Media for Diagnostic
Purposes
1039
Plaut, H, Improvements in Plaut's Flasks for sterilizing water
1040
Bartoschewitsch, S. Fire-proof Cotton-wool Plug for Test-tubes
1040

ElCHTEB

Agar-agar for Cultivation
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Preparing: Objects.

Mosso, A. Methods of Examining Blood-corpuscles
Leigh, E. Preserving Blood-corpuscles for Microscopical Examination
Oberstein, H. Methods for Investigating the Structure of the Central Nervous
Organs in health and disease
Petrone, L. Methods for Examining the Structure of the Cerebrospinal Nerves
Weil, L. A. Making Preparations of Bone and Teeth and Betaining their soft

—

-
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. .

parts

Preparing large Sections of Lung
KuKENTHAL Cleansing the Intestine of many auimals of sand
..
EouLE, L. Killing contractile Animals in a state of extension
Fewkes, J. W. Preparation of Embryos of Asterias
Fiedler, K. Investigation of Generative Products of Spongilla
Haberlanut, G. New Method for Marking Root-hairs and for Hardening and

WooDHEAD, G.

—

S.

—
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Staining Plant- cells

—

(3) Cutting:, including:

Eeeves,

J. E.;

Staining-

and

1047
1048

Injecting.

Mosso, A. Methyl-green for observing the Chemical Reaction and Death of Cells ..
NiKiFOBOW, M. Nuclear Carmine Stain
Eesegotti, L. Staining Karyokinetic Figiires
..
.,
..
NiKiFOROW, M. Safranin as a Stain for the Central Nervous System
Hamilton, D. J. Combining Weigert's Hxmatoxylin-copper Stain for Nerve-fibre
tvith the use of the freezing Microtome
Ferria, L. Staining of Elastic Fibres loith Chromic Acid and Safranin
,.
..
Heinricher, E. Congo-red as a Reagent for Cellulose
LooMis, H. P. Simple and rapid Staining of the Tubercle Bacillus
Nikiforow, N. Staining the Spirocheete of Relapsing Fever
Pyridin in Histological I'echnique
SoTJZA, A. DE
Garbini, a.— Modification of Garbini's Double Stain with Anilin-blue and Safranin
WuESTEE, C. Congo-red as a Reagent for Free Acid
,.
Maetinotti, G. Absorption of Anilin Pigments by Living Animal Cells
..
..
Geiesbach, H. Theory of Microscopical Staining
Gage, S. H. Starch Injection-mass
.
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Garbini, A.
Lenses
Maesson, Th.

1042
1043
1044
1044
1045
1045

Imbedding:.

(Figs. 182 and 183)

Thin Sections
(4)

1041
1042

1045
1046
1047
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Klein, L. Preparation of Fresh-water Algai
NiKiFOROW, M. Simple Method for Fixing Cover-glass Preparations

GATHGAnT Improved Microtome

1040
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105tJ

Mounting, including

Slides, Preservative Fluids, &c.
Mounting of specimens to be examined with homogeneous-immersion

—Preparing Styrax Balsam

..

..

,.

.,

1057
IO57

,

(6) Miscellaneous.
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GAVimm'% (^K.) Closed Water-hath (¥ig.l8\)
105s
Vries, H. DE New Application of the Plasmolytic Method
1059
Petri, E. J. New Method for Demonstrating and Counting Bacteria and Fungi

Spores in the air

ScHNEiDEMUHL, Ellenbebger
'

..

1059
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& Bavh— Investigating
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de Micrograph ie'
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Bevision of the Genus Auliscus Ehrh. and of some allied
Genera.

By John Eattray,

M.A., B.Sc, F.E.S.E.

(Read l2ih December, 1888.)
Plates XII.-XVI.

•

In the elaboration of the present paper, I have again had the

collections of the

now preserved in the British
many valuable preparations
same home and foreign observers

my

Kevision of Aulacodiscus Ehrb.,

privilege of consulting the specimens

Museum

(Natural History) as well as

from the private

as I have already

named

in

EXPLANATION OF PLATES

XII.-XVI.

Plate XII.
Fig.

„
„
„
„
„
„
„

—Auliscus amoenus

1.

2.—
3.

4.
5.
6.

„

„
„
„
„

7.

„

8.

„

x

sp. n.

660.

Kattrayi Cleve MS. x 660.
raeanus sp. n. X 660.
nitidus sp. n. 660.
pectinatus sp. n. x 660.
decoratus sp. n. x 660.
sublsevis sp. n. x 660.
intermedius sp. n. x 660.

Plate XIII.

—Auliscus rugosus
— „ spectabilis
— „ interruptus
— „ antiqiius
— „ interruptus
— „ gracUlJmus

„

1.

„

2.

„
„

3.

4.

„

5.

„

6.

x

660.
660.
var. sparsa nov.
sp. n. X 660.
sp. n. x 660.
sp. n. x 660.

sp. n.

sp. n.

x

x

660.

Plate XIV.
„
„

„
„
„
„

1888.

x 660.
—Auliscus acutiusculus
— „ eximius
X 660.
— „ subspeciosus
x 660.
— „ opulentus
X 660.
— „ fractus
x 660.
x 660.
— „ dissimilis
—Eupodiscus parvulus concentrica nov. x 400.
8.—
Grev. MS. X 400.
„
„
decrescens
— „
x
—Pseudauliscus tetraopbthalmus Oleve MS. X 660.
sp. n.

1.

2.

sp. n.

sp. n.

3.

4.

5.

sp. n.

sp. n.

6.

sp. n.

„ 7,
„
„ 9.
„ 10.

var.

sp. n.

6i:0.

3

—
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published by the Society in June of the present year but in addition
to the names there recorded, I would here express my p;i-atitude to
Dr. A. C. Macrae and Mr. A. de Souza Guimaraens, for the liberality
and readiness with which they have placed at my disposal the resources
of their cabinets, and to the former for verbal summaries which he
has from time to time given me of his extensive observations on the
distribution of the Diatomaceae in the Indian Ocean and Eastern
Archipelago.
;

AULISCUS

Ehrb. emend.

AuLiscus Ehrb. emend., Mon. Ber. Ak., 18i3,

p.

270.

Valves circular, subcircular, or elliptical, rarely obtusely angular.
Surface almost flat, or rising from central space to processes transrarely oblique
verse areas at right angles
to line of processes
frequent, flat or rising towards, and widest at the outer ends obconical
or obcordate areas between central space and processes often distinctly
the central portion of the valve between the processes somedefined
times sharply circumscribed, regularly rounded, elliptical, protuberant,
or constricted opposite the central space, sometimes extending to the
outer side of the processes, rarely much elevated.
Colour pale to pale
smoky grey, rarely dark grey or bluish. Central space circular, elliptical, obtusely angular or diamond-shaped with concave sides and protruding angles, hyaline, distinct or inconspicuous.
jMarkings minute,
punctate, in delicate continuous or pruiuose striae, sometimes forming
wider, straight or curved, continuous or interrupted strands, those
;

—

—

;

;

strife

converging to central side of processes usually distinct
and without order ; interspaces hyaline

large, areolate, pearly,

irregularly scattered outside of central space

more

;

rarely

;

apiculi

and processes, or confined

sometimes few or absent a reticulum with
delicate, small or large, coarse, subequal or irregular meshes extending
from central space to border or confined to central portion only, more
rarely only outside of central portion, sometimes present.
Processes
to

definite bauds,

;

Plate XV.
Fig.

1.

„

2.

„
„

3.

„
„
„
„
„

5.

4.

6.
7.
8.
9.

—Pseudauliscus ambiguus
— Auliscus convolutus

var.

sp. n.

major nov.

X

x

660.

660.

—Pseuduuliscus hirsutus
x 660.
anceps sp.
x 660.
„
—Auliscus caelatus var. delicatula nov. x 660.
var. mutabilis nov. x 660.
— „
„
var. picta nov. x 660.
— „
„
var. coDstricta nov. x 660.
— „
„
var. impressa nov. x 660.
— „
„
sp. n.

n.

Plate XVI.

—Auliscus decoratus
nov. x 660.
— „ elegans subpunctata, nov. x 660.
c«latus
tenuis nov. x 660.
—
—Isodiscus mirificus x 660.
—Auliscus intermedius simplex nov. x 660.
— „ cselatus protubeians nov. x 660.

„

1.

„

2.

„
„

3.

„
„

5.

„

7.

4.

6.

var. affinis

var.

,,

var.

var.

var.

— Pseudauliscus rotalus sp.

n.

x

var.
660.

,^:

i

.ria.ttra.y

\

\^ ^^^

v1est,lfevviriajnJ;Co!rth.

del

Auliscus^cc.

J^

J.Rattray del.

AuHsCUS

OKC.

West.KewnaTi

5cCo>itli.

—
A
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2, rarely 1, 3 or 4, mastoid and low or mammillate and more elevated,
the free ends flat or convex, with central portion hyaline or punctate,
round, elliptical, or obtusely angular, their border hyaliae, rarely
striated, the circumference smooth or with minute irregularities.
Bail, Smiths. Contrib., 1853, p. 4 ; CoscinocUseus pro parte Ehrb.,
ibid.

1843,

Bail,

ibid.,

vol.

p. 25.

i.

Klitz. Sp. Alg., p. 126
Masfoch'scus
Eupodiscus pro parte Smith Syn. Brit. Diat.

271, 1844, p. 77

p.
p.

4

;

§

1.

No

Markings granular.
and processes.

;

;

Granulati.

converging

strias

between central space

A. rohustus.
A. punetaius var. rohusta Truan
pi.

Eoundly
minor.

elliptical,

Surface

with

ii.

& Witr, Jerem. Diat.

p. 12,

0*1025 mm., about l^W

major axis
central

1888,

fig. 9.

portion

indistinct,

its

edge

times

convex

outwards between the processes about 3/4 of radius from border, slope
Colour pale grey, darker at outer edge of central
at border slight.
01 mm. broad.
portion.
Central space rounded,
Markings
prominent round granules, subequal, 3-^ to 4 in O'Ol mm., in
inconspicuous radiating and diverging rows.
Processes 2, nearer
central space than border, irregularly round, about
02 mm. broad,
their border wide, the central portion small, irregular.
Habitat Jeremie deposit, Hayti (Weissflog ).
•

•

:

!

A. 2Muj)er sp.

n.,

Sch. Atl,,

pi.

cxxv.

fig.

5 (no name).

053 mm.

Surface subplain, rising but
slightly at the processes, the transverse central area defined by a
distinct clear band, convex outwards between, and passing on central
Markings small, rounded
side of, processes. Central space indefinite.
granular, chiefly on an irregular space around the edge of the transverse area, and in loosely disposed radial lines outside of the clear
band, interspaces hyaline. Processes 2, subcircular,
0125 mm. broad,
their border wide, circumference subsmooth.
Habitat Simbirsk (Thum).
Subcircular,

diam.

•

•

:

A. Rattrayi Cleve in

litt.

06 mm., about ] l- times minor.
Central space circular, 0'0075 mm. broad.
Surface subplain.
Markings round, granular, most evident towards the border, about
4 in
Oi mm., interspaces narrow, hyaline, Eows distinct, radial, not
Processes 2, placed from 3/8 to 1/2
converging around the processes.
of distance between central space and border, their border broad,

Eoundly

elliptical, ma-jor

axis

*

•

—

PL XII. fig. 2.
Habitat: Barbadoes deposit (Cleve!).

irregular.

3 N 2

80 i
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A. nanus, Sch. Atl.,

pi. xxxii. fig.

27.

04 mm. Surface flat. Colour
Central space circular, hyaline, incon003 mm. broad. Markings round, granular, minute,
spicuous, about
with wide interspaces, irregular or in faintly marked radiating lines
curved towards the processes, sometimes absent between the processes
U025 mm. from
and the central space, and for a distance of about
each process. Processes 2, subcircular, 0'005 mm. broad.
Habitat: Cambridge de^wsit, Barbadoes (Johnson!); Simbirsk
Siibcirciilar or elliptical, tliam.

•

hyaline, with dark border.

•

Polirschiefer (.Schmidt).

A. Clevei Grun., Sch. Atl.,

xxxi.

pi.

figs.

1-4.

major axis 0*06 mm., about li times minor. Surface
band passing
between the b.ise of the processes on each side of the central space.
Colour pale grey. Central space rounded,
0075 mm. broad. jMarkings
rounded, distinct, 8 in 0"01 mm., smallest towards central space,
arranged in lines radiating and diverging from the central space to
the border, and concave towards the processes, absent from a narrow
area at base of processes.
Processes 2, about 0"005.j mm. broad at
the base, free ends rounded, in girdle aspect conical, rising to about
0"0125 mm. above edge of girdle.
Habitat Campeachy Bay ( Weissflog Cleve !).
Elliptical,

rising suddenly to the processes, a narrow, clear, parallel

•

!

:

§

2.

Striolati.

No transverse median areas. Markings delicate, straight, flexuous
or uniformly curved, striae usually inconspicuous.
Apiculi minute or
prominent, irregularly scattered, sometimes confined to distinct areas,
rarely absent.

A. pressus Leud.-Fort. Diat. Ceyl.,

p.

63,

pi. vii. fig.

72.

Irregularly elliptical with obtuse extremities, major axis about
Surface with low processes, slope at
1|- times minor.
Central space circular, about 0"003 mm. broad,
border slight.

0-045 mm.,

Markings

distinct.

irregular,

flexuous,

but

evident,

short

striae

radiating from the central space towards the border, those converging
Processes 2, subcircular,
to the processes inconspicuous, urregular.

about
0055 mm. broad, their central portion distinctly punctate.
Habitat Ceylon (Leuduger-Fortmorel).
•

:

A. nitidus sp. n.

major axis
0625 mm., 1;^ times minor. Surface almost
Colour suljhyaline.
Central space diamond-shaped, indistinct,
minute, with straight sides, the angles in the direction of the processes,
Elliptical,

•

flat.

and of the minor axis. Markings obscure, punctate, isolated delicate
puncta around the outer edge of the central space, a few delicate striae

A
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between the central

space

By

and the processes;

sparsely

irregular, minute, clear specks chiefly towards the border.
2, close to

major axis of valve,

border.—PL XII.
Habitat

:

circular,

865

J. Eattraij.

disposed,

Processes

O'Ol mm. broad, with wide

fig. 4.

Newcastle deposit, Barbadoes (Firth

!).

A. harhadensis Grev., Trans. Mic. Soc. Lond., 1865,

p. 5, pi.

fig. 1.

i.

0*05 mm., about 1^ times minor.

Elliptical, major axis
Surface
highest and slightly convex along the line of the processes, slope at
border gentle. Colour subhyaline. Central space subcircular, distinct,
about
003 mm. broad. Markings obscure the two narrow, irregular,
clear bands passing obliquely between the central space and the border
on each side of the striae convergiug to the processes, curving and
branching towards their outer ends. Processes 2, placed close to the
major axis, about
0075 mm. broad.
Habitat Cambridge deposit, Barbadoes (Johnson ) ; Newcastle
deposit, Barbadoes (Weissflog !).
•

;

•

:

!

A. lineatus Grrove

&

Sturt, Journ.

Quek. Mic.

pi. xii. fig.

CI.,

1887,

p.

141,

36.

1^

elliptical, major axis 0*065 to O'l mm., about
to
Surface rising gradually to the processes, and
times minor.
sloping gently to the border, three distinct ridges diverging from the
angles of the central space, and dividing the area between the proColour pale smoky
cesses on each side into four subequal portions.
grey.
0075 to
Central space irregular to hexagonal, from
1 mm.
broad.
Markings granular, scabrous, in flexuous, somewhat curved,
short striae placed obliquely to the ridges, and converging around each
process, elsewhere irregular, around the border an inconspicuous circlet
Processes 2, large, obovate,
of more distinct granules.
02 to
025
mm. broad, their border with distinct strias, their central portion
minutely punctate. Not A. fenestratus Grove
Sturt, Sch. Atl.,

Eoundly

IjJg

•

•

•

—

pi. cxxv., fig.

Habitat:
Cleve

Doeg

!

•

&

13.

Oamaru

deposit

and

(Grove

Sturt!

E.

Eattray!

!).

A. parvulus Grev., Trans. Mic. Soc. Lond., 1863, p. 74,
fig. 22.

pi. v.

0325 to
0375 mm. Surface flat. Colour
Central space inconspicuous, diamond-shaped, with sides
003 mm. broad. Markings
concave and angles protruding, about
Processes 3 or 4, subcircular, about 0*005
obscure, minute, punctate.
006 mm. broad, their circumference with minute irregularities.
to
Subcircular, diam.

'

•

subhyaline.

•

•

In a valve with 3 processes these are somewhat larger, the central
space is still more indistinct and triangular.
Habitat Cambridge deposit, Barbadoes (Johnson !).
:
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A. Cahalli Sell. Atl., pi. xxxii.

Circular or snbcircular, diam. from

figs. 1, 2.

0425

05 mm.

Surface
Central space
jMarkings obscure,
rounded, indistinct, about 0*0025 mm. broad.
sometimes a set of delicate striae converging to eacb process just
yisible, tbose at tbe middle of tlie intervening space diverging slightly
towards the border at their outer ends, and close to the border, a few
well-marked round apiculi. Processes .3, circular or obtusely triangular,
about O-lOG mm. broad.— H. L. Smith. Sp. 1 »iat. Typ., No. G17.
Habitat: Venezuela (H. L. Smith!); Puerto Cabello (Grundler,
rising gradually at the processes.

•

to

"

Colour subbyalinc.

;

Weissflog

')

;

Santa Marta (Firth

!).

A. punctulatus Grun., Sch.

Atl., pi. xxx. fig. 10.

Central
Surface subplain.
Circular, diam. about 0*045 mm.
IMarkiugs obscure, strife converging to the processes
space obscure.
apiculi distinct but minute, forming a narrow
undifferentiated
irregularly elliptical band around the clear central area, and a somewhat broader band around the border, a few close to, and on the central
Processes 2, rounded, about
009 mm. broad.
side of the processes.
;

*

Habitat

:

Simbirsk Polirschiefer (Schmidt).

&

A. i^ropinquus Grove

Sturt, Journ. Quek. Mic. CI., 1887, p. 141,
pi. xii. fig. 31.

525

Subcircular, diam.

centre, slope at border gentle.

to

0*0625 mm.

Surface flat at the
Central space subMarkings obscure, dehcate,

Colour pale grey.

0035 mm. broad.
curved, striae radiating and diverging from the central space towards
the border; ajiiculi prominent, numerous, fewer on a narrow zone
about 7/10 to 3/4 of radius from the centre, somewhat larger on a
quadrate or rounded,

*

01 to
band close to the border. Processes 2, circular,
0*0125 mm. broad, placed close to the central space.
Habitat Oamaru deposit (Gray Grove & Sturt Hardman !).

distinct

:

!

!

p. 63, pi. vii. fig. 13.

A. nehulo-punctatus Leud.-Fort., Diat. Ceyl.,

Subcircular, diam.
0875 mm. Surface slightly elevated between
the processes for about 1/3 of radius from centre, outside of this almost
Colour pale grey, darker around the edge of the elevated area.
flat.
01 mm. broad, distinct. Markings punctate,
Central space round,
minute, in radiating stride straight or slightly flexuous, subpruinose on
the elevated area, converging but slightly to the processes, beyond the
apiculi on a narrow
elevated area only visible near the border
band close to the border, distinct, crowded, irregular, minute. Processes 2, flat on the central side, elsewhere convex, reaching the
*

*

;

025 mm. broad, their border uniform narrow, the central
portion distinctly punctate.
border,

*

Habitat

:

Ceylon (Deby
•

!

Kitton

*).

In the Collection of Mr. E. Grove.

—
A

Bevisioii of the
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A. normanianus

Grrev.,

By

J.
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Trans. Mic. Soc. Lond., 1864, p. 82,
pi. xi. fig. 11.

Circular or roundly elliptical, diam. 0"08 to 0'13 mm., tlie major
1^ times minor. Surface rising but slightly at the pro-

axis about

Colour pale smoky grey.

Central space rounded, 0"012-5 to
the striae converging to the
processes delicate, the others radiating and diverging towards the
border, more sharply defined, rarely pruinose.
Apiculi distinct on a
narrow band close to the border, elsewhere irregular, sometimes a few
cesses.

0'015 mm.

broad.

Markings

striate,

band at the middle of the areas between the proand around the central space. Processes 3, rounded or obtusely
triangular, 0"02 to O'OS mm. broad, with border delicately striated.
scattered near this
cesses

Sch. Atl.,

pi.

Fossil. Bacil.

xxxii. fig. 3, pi. Ixvii,

Ung.,

p. 56, pi. xxx. fig.

Habitat Moron deposit (Johnson
Szahal deposit (Pantocsek !).
:

fig.

5,

pi.

!

Hardman

A. superhus Leud.-Fort., Diat. Ceyl., p. 63,
Subcircular, diam.

'

Pant.

cxvii. fig. 8.

314.

0475 mm.

!

Kitton

!

Grifiin

pi. vii. fig.

Surface with

!)

;

70.

central portion

having tbe edges distinct, angular, extending between the processes,
and reaching about 2/3 of radius from centre.
Central space
triangular, with somewhat obtuse angles and convex sides, about
0*006 mm. broad. Markings on central portion granular, distinct,
closely placed, round, subequal, the striae converging to the processes
short, and only evident close to them, those radiating from the outer
edge of the central portion to the border faint, somewhat more evident
near their outer ends; apiculi minute, scattered, on a narrow band
at the border, but absent opposite the outer side of the processes.
Processes 2, reaching the border, rounded, about
015 mm. broad,
their central portion minutely punctate.
Habitat: Ceylon (Leuduger-Fortmorel).
•

A. StocJchardtii Jan., Abh. Schl. Ges. vater. Cult., 1861,
pi.

Subcircular

0*125

mm,

1^

or

roundly

i.

p.

163,

fig. 4.

elliptical,

major axis from 0*0875 to

times minor.
Surface rising gently at the
processes, elsewhere almost flat.
Colour pale to dark smoky grey.
Central space distinct, elliptical, with major axis at right angles to the
line of the processes, irregularly round, triangular, or quadrate, from
01 to
0175 mm. broad. Markings striate, the strias converging
to the processes inconspicuous, elsewhere still more faint, radial and
diverging but slightly or straight
apiculi prominent, on a distinct
band extending between the processes on each side of, and inflexed
opposite, the central space, and on a narrow band at the border,
aggregated around the processes, sometimes absent at the outer ends
of the diameter at right angles to line of processes.
Processes 2,
•

to

l;^o

*

;
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irre'^nlarly round,

0"015

0*025 mm.

to

broad, their border finely

—

and central portion minutely punctate. Sch. Atl., pi. xxx.
A. racemosns Kalf's, Trans. Mic. Soc.
ti"s. 11-13; pi. Ixvii. fig. 6.
A. constellatvs Mills, Journ. Roy.
Lond., 18(53, p. 46, pi. ii. fij]j. 9.
Mic. Soc. Lond., 1881, p. 807, pi. xi. figs. 2, 3.
(Jauisch)
Cambridge deposit,
guano
Peruvian
Habitat
Barbadoes (Johnson!); Monterey deposit (Firth!); "Barbadoes"
Rac!*); Newcastle
(Greville!); Santa Maria deposit (Kinker
Weissflog Griffin !)
Jackson's Paddock
deposit, Barbadoes (Firth
striated,

:

;

!

!

!

;

Hardman!
Oamaru deposit (Firth! Kae
(Grove!);
Cleve ! Grove !)
Szent
Santa Monica deposit (Rae
Cleve !)
Pisagua, Peru (Weissflog!); Islay,
I'eter deposit (Pantocsek !)
W. Coast S. America (Kinker!); San Pedro and
Peiu (Grifiin !)
Peru (Grove!); Mejillones, Bolivia (Fhth!); Ceylon (Kittou!);
Iquique (Kitton).
California, Pacific Coast (Cleve !)
Major axis 0'225 mm., l-jif times minor. Colour
Var. grandis.
pa!e bluish grey, slightly yellowish between the processes, pale yellow
Markings on the central area punctate, between
around the border.
this area and the punctate band in interrupted strands expanding
outwards and with hyaline interspaces, towards the border in coarse,
apiculi numerous around the processes and
sometimes broken striae
on the intervening bands about the semi-radius, widely scattered on

Oamaru

!

!

;

;

;

;

;

—

;

the band at the border.
Habitat Pisagua (Kitton !).
Subcircular, diam. 0"07 to 0*0925 mm.
Var. inconspicua.
MarkCentral space sub-quadrate or rounded, 0" 0075 mm. broad.
ings striate, the' striae converging to the processes distinct, wide between
:

—

and diverging from central space, but disappearing
about 3/5 of radius from centre apiculi indistinct, on lands between
processes, the band close to the border less evident, but within it a zone

these, a few straight

;

loearing

numerous irregular

apiculi.

Habitat: Oamaru de[)Osit, New Zealand (Rae!).
Var. sKtjJWWc^a^a.— Irregularly round with one large lobe, diam.
Surface with an indistinct central area slightly
about 0*105 mm.
Central space circular,
constricted opposite the central space.
0125 mm. broad, distinct. Markings striate, the strite converging
apiculi numerous,
to the processes evident, those at border obscure
most prominent around the processes and along the edges of the
central area, a single well-marked circlet around the border. Processes
•

;

2,

0*02 mm. broad.
Habitat

Oamaru

:

deposit (Grove

A. australiensis Grev., Edin.
diam.

Circular,

circular, distinct,
Btriaj slightly
*

*

New

!).

I^hil.

Journ., 1863,

pi,

iii.

fig. 3.

0*07 mm.
Surface subplain.
Central space
0075 mm. broad. Markings obscure, radiating

curved near the sides of the processes, those between

In the Collectious of Dr.

Joliii

Murray and Dr.

Griffiu.

!

A

By

Uattray.
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apiculi minute, scattered.

Pro-
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the centre and processes straight
cesses 2, roundly oval, 0"02"-^5

;

mm.

broad.

West Coast

Habitat
Sharks Bay^
Ascidia (Macdonald*).
:

J.

of Austraha, in stomachs of

A. formosus Leud.-Fort., Diat. Ceyl.,

p. 63,

ph

vii. fig.

71.

Circular or subcircular, diam. from
05 to
07 mm. Surface
with low processes, elsewhere almost flat. Colour pale to pale smoky
grey.
Central space suhcircular, distinct, from 0*005 to 0*0075 mm.
broad.
Markings, delicate uniform radial striae, most evident and
separated by narrow hyaline interspaces around central space, those
converging to the processes indistinct apiculi minute, irregular, distinct on a narrow band close to the border, absent on the outer side
of the processes, a few smaller and more faint sometimes near the
central space.
Processes 2, flat on the central side, elsewhere uniformly curved, forming the arc of a circle, rarely obtusely quadrangular
015 to
with slightly convex sides, from
0225 mm. broad.
Habitat
Ceylon (Macrae If Weissflog !)
Gazelle
expedition
•

'

;

•

•

;

:

(Weissflog

'

'

!)

A. punetatus Bail. Smiths. Contrib., 1853,

p. 5, fig. 9.

major axis 0'0725 to 0*125 mm., from 1/9 to
Surface sometimes with a faintly defined transverse median area, almost flat to the border.
Colour pale grey.
Central space rounded, distinct, sometimes somewhat elongated in the
direction of the processes, from 0*0075 to0*015 mm. broad.
Markings, delicate striae, those converging to the processes most evident,
elsewhere radiating, diverging, and slightly curved, around the border
apiculi prominent, most crowded on the
sometimes hardly visible
transverse area and around the border.
Processes 2, elliptical or
circular, 0*02 to 0*0225 mm. broad.— Grev. Trans. Mic. Soc. Lend.,
1863, p. 49, pi. iii. figs. 15, 16 ; Ealfs in Pritch. Inf., p. 845 Sch.

Eoundly

elliptical,

1/13 times minor.

;

;

Atl., pi. Ixvii. figs. 7, 8, pi. Ixxxix. figs. 16, 17, pi. cviii. tig. 10.

Kitton believes that this species is the same as A. j^ruinosus ; by
Bailey it was stated to be probably a var. of the latter.
Greville, I
think, correctly retained both, the apiculi and other markings being
very distinct.
Habitat Cambridge deposit Barbadoes (Johnson !) ; Szakal deposit
(Pantocsek !) ; Kekkd deposit (Grove !) Santa Monica deposit (Eae
Deby !) ; Oamaru deposit (Grove Firth Eae !) ; Yokohama mud
(Kinker !)
St. Bartholomew (Weissflog !) ; Pensacola (Kitton !) ;
expedition (Weissflog)
Gallapagos Islands (Weissflog !) ;
Gazelle
Santos (Weissflog !) ; Los Angelos (Hardman !) ; Port Elizabeth
(Hardman !±) ; Eembang Bay (Debv !) ; Apia Samoa, Vera Cruz, and
Port Seguro (Deby !) ; Bahia (Griffin Kitton !)
:

;

!

!

;

*

'

;

!

*
t
X

Formerly in the Collection of Mr. George Norman.
In the Collection of Dr. R. K. Greville.
In the Collection of Mr, A. de Souza Guimaraens.
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Var. circumducta.

A. pruinosus

Bail.,

8ch. Atl.,

pi. xsxi. fig.

G-9.

Major axis 0-1175 mm., about l^^^ times minor. Surface
with an indistinct but irregularly bounded transverse median area
Central space round, U-0175 mm.
rfacbing almost to the border.
Markings punctate, the strands converging to the processes
broad.
delicate, those on the transverse area ilexuous, interrupted, diverging,
apiculi minute, irregular
near the border irregular or indistinct
Processes 2, rounded, 0*03 mm. broad, their
around the border.
;

centre distinctly punctate.

Habitat North America (Weissflog !)
(Weissflog ) ; Los Angelos (Hardman !)
:

!

;

;

St.

San

Augustine, Florida
Pedro (Grove!);

Oamaru deposit (Grove !).
!*)
Major axis
OS mm., about
Yar. ahrujjfa.
times
Central space
minor.
Surface without transverse median area.
0*0125 mm. broad.
Markings punctate, the striae converging
the latter
apiculi
prominent,
to processes only visible near
Processes 2,
02 mm. broad, close to central
irregular, numerous.
Bahia (Hardman

;

—

1^

•

;

•

space.

Habitat

:

Santa i\ronica deposit (Rae

!).

Var. Carpentarix.

A. pruinosus var. Carpentarise Grun., Sch. Atl.,

pi.

sxxi.

fig.

11,

pi. xxxii. fig. 5.

Diam. 0"07 to 0*145 mm. Central space 0*0125 mm. broad.
Markings inconspicuous, striae closely placed, those converging to the
processes short, within the border a narrow band with striae just
apiculi irregular within this band, and sometimes forming
visible
Processes 2, 0*015 mm. broad,
a narrow zone at its outer side.
A. pruinosus var. zanziharica
placed towards the central space.
Grun., Sch. Atl., pi. xxxi. figs. 13-15 A.macraeanus Moll, (not Grev.)
;

;

Sch. Atl,

pi.

xxxi. fig. 11.

Habitat Gulf of Carpentaria (Weissflog !) ; Zanzibar ("Weissflog
Manilla (Hardman !)
E. Elizabeth (Hardman If) YokoCleve !)
hama (Kitton !) Labuan (Cleve !).
:

!

;

;

;

;

Yar. strioJata.

A. punctatus Bail., Sch.

Atl., pi. Ixxxix. fig. 14, 15.

0*0675 mm.

Surface with transverse median
Central space round, 0*0125 mm. broad.
area undifierentiated.
IMarkings irregular, clear, rarely anastomosing, lines diverging from
Circular, diam.

central space, the anastomoses sometimes

most evident around border

apiculi few, ii*regular.

Habitat

:

Los Angelos (Hardman

!)

;

Eio de Janeiro (Eae

* In the Collection of IVIr. Julien Deby.
t In the Collection of Mr. A. de Souza Guimaraeue.
+ In the Collection of Dr. GiiflSu.

!J)

;
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07 mm.
Forma monocula Hardman M.S. Subcircular, diam.
Markings irregular, radiating, clear, faint lines apiculi few, chiefly
02 mm.
on a band near the border. Process 1, flat on central side
•

;

"

broad.

Habitat

:

Los Angelos (Hardman

A. aceedens sp.

n.,

Sch. Atl.,

!).

pi. cxxv.-fig.

6 (without name).

08 mm.
Surface rising slightly towards
Subcircular, diam.
Colour ? Central space small, rounded. Markings of
the processes.
delicate radiating slightly flexuous striae, those converging to the
apiculi numerous, distinct, absent from the
processes well marked
02 mm.
Processes 2, circular, about
area bearing converging striae.
broad, placed about half-way between the central space and the border,
or somewhat nearer the former.
Habitat Gamaru (Weissflog).
•

;

:

§ 3.

Inflati.

A

prominent sharply defined central inflation extending between
the processes, widest opposite the central space.
No transverse

median

areas.

&

A. injlatus Grove

Sturt, Journ.

Quek. Mic.

CI.,

1887,

p.

141,

pi. xii. fig. 37.

Koundly elliptical, major axis 0'0875 mm., about l^g times
Surface with the central inflation uniformly convex towards
minor.
Colour pale smoky
the circumference, outside of it flat to border.
grey, darker along the margins of the inflation.
Central space round,
0075 mm. broad. Markings striate, the striae convergingdistinct,
to the processes delicate, the others radial, straight, or shghtly convex
towards the processes, sometimes slightly flexuous, more evident upon
than outside of the inflation, a faint reticulum near the border and
around the central space ; apiculi inconspicuous, chiefly around the
central space, near the processes few, and confined to the inflation.
Processes, 2, large, elliptical, major axis
025 mm., about If times
the minor, their circumference smooth.
Habitat Gamaru deposit (Hardman R. Eattray Firth !).
"

:

!

§ 4.

!

MiRiPici.

Central portion between processes more elevated than peripheral,
edges distinct, constricted opposite the central space.
Striae
sometimes geniculate at edges of elevated area.
its

A. amoenus

sp. n.

045 to
Circular, diam.
0575 mm. Surface with central portion sharply defined, suddenly constricted opposite the central space.
•

•

—
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Colour pale grey, darker at sides of elevated area. Central space
005 mm. broad.
round, indistinct,
IMarkint^js striate, faint, at the
edp;es of the elevated area geniculate, ])eyond this area straight along
a line at right angles to the direction of the processes, elsewhere
slightly concave towards the processes.
hyaline irregular curved
narrow band passing outwards from the centre s|>ace along the edges
of the sets of converging striae.
Processes elliptical, outer side some•

A

times protuberant, 0-0125 mm. broad at base.
Habitat Galapagos Islands (Weissflog !).

—

I'l.

XII.

fig. 1.

:

A. elegans Grev., Trans. Mic. Soc. Lond., 1863,
Subcircular or

nmndly

elliptical,

diam. 0"

p. 45, pi.

0625

to

ii.

fig. 8.

0"1125 mm.

from the central space around the processes, transverse
median area short, extending to about 1 /4 of radius from centre, with
outer ends irregular, beyond this sloping gently to border.
Colour,
Central space rounded, 0'0075 to 0*0125 mm. broad,
pale grey.
indistinct.
Markings striate, the striae converging to the processes
distinct, those on the transverse median areas short, straight, or slightly
concave towards the processes, the narrow adjacent area hyaline, or
with a faint irregular reticulum, beyond this the striae delicate,
straight, at right angles to line of processes, elsewhere concave away
from this, but again slightly convex near the processes
separate,
minutely punctate, narrow, irregular strands between the striae, someSurl'ace rising

;

Processes 2, rounded, 0'015 to 0'0225 mm. broad,
with the circumference irregular and border sometimes minutely
punctate.
A. Grunovii Sch. Atl., pi. Ixxxix. fig. 7.
Habitat: Patos Island guano (Johnson !)
Santa Monica deposit
(Eae Hardman !*)
Chal ky Mount, Barbadoes (Griffin !) ; Los
Angelos (Hardman !).
times apiculate.

;

!

;

Yar. californica.

A. Grunovii var. californica Grun., Sch.

Atl., pi. Ixxxix. fig. 8.

Eoundly elhptical, major axis
125 mm., about 1^ times minor.
Markings more pruinose, continuous at outer end of transverse median
areas, those converging to the processes more extended, sharply curved
towards their inner ends, elsewhere almost straight, around border the
•

striae narrower than the hyaline interspaces.
Processes
sometimes relatively smaller, elliptical, 0'015 mm. broad.
Habitat Santa Monica deposit (Kae I).

punctate

2,

:

Var. Grmiovii.

A. Grunovii Sch. Atl.,
Subcircular, diam.

•

22 mm.

pi.

xxx.

fig.

14.

]\Iarkings punctate, scabrous, the

converging around the processes uniformly
curved, at outer ends of transverse area an irregular hyaline space
with irregular puncta, near border an irregular crescentic clear
clear striae-like interspaces

*

In the Collection of Mr. A. de Souza Guimaraene.

——
'
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space widest on diameter at right angles to line of processes, absent
opposite the processes, beyond this space the markings irregular.
Pant. Fossil. Bacil, Ung., p. 56, pi, xxix. fig. 293.
Grrundler) ; San Pedro
Kio de Janeiro (Griffin
Habitat
!

:

Chalky Mount, Barbadoes
Szakal deposit (Pantocsek !)
(Griffin !) ; Galapagos Islands (Cleve !).
Subcircular, diam.
Yar. suhpunctata.
045 mm. Central space
(Grove

!)

;

;

—

circular,
striae,

distinct,

apiculi

•

0*005 mm.

numerous,

Markings somewhat distant

broad.

distinct,

the circlet adjacent to the border

obvious, the clear area opposite to the transverse area absent.
cesses circular, extending
PI.

XYI. fig.2.
The specimen

from the border half-way to central

by Schmidt

figured

(Atl., pi.

cxxv.

Pro-

area.

7)

fig.

as

perhaps A. pruinosus var. must come here. It is quite distinct from
A. pruinosus.
Habitat Oamaru deposit, New Zealand (Griffin !).
:

§ 5.

LOCULATI.

Clear areas between central space and processes.
placed, granular or pruinose

A. laeunosus Grove

&

striae,

JMarkings closely

apiculi distinct.

Sturt, Journ.

Quek. Mic.

pi. xii. fig.

CI.,

1887,

p.

140,

35.

Eoundly elliptical, major axis, from 0*1 to 0*1125 mm., about
to If times minor. Surface with transverse median areas flat, the
outer ends indistinct, rounded, about
0125 mm. from the circumference, between the sides and each process a distinct concavo-convex
hyaline area surrounding the central sides of the latter, and from
0*0375 to 0*04 mm. in length, with rounded ends about twice as
Central space distinct, rounded, hyaline,
broad as its median portion.
0*015 to 0*0175 mm. broad. Markings distinct, striae radiating and
diverging from the central space, on outer portion straight along the
1-jIq

•

diameter at right angles to line of processes, elsewhere slightly concave
towards the processes; between their outer ends and the border a
hyaline space narrowest or absent opposite the processes ; apiculi at
outer ends of transverse area, and forming a band close to border, but
interrupted opposite the processes.
Processes 2, irregularly round,
about 0*025 mm. broad, with central portion minutely punctate.
Sch. Atl., pi. cxxv. fig. 4 ; not A. fenestratus Grove & Sturt, Sch. Atl.,
In Clove's collection specimens named A, novapi. cxxv. fig. 12.
zealandicus belong to this species.
Habitat Oamaru deposit (Grove & Sturt E, Eattray Hardman
Cleve !)
:

!

A. fenestratus Grove

Elliptical,

minor.

&

major axis

Sturt, Journ.

*

pi.

iii.

08

to

fig.
*

Quek. Mic.

!

CI.,

1887,

0925 mm., from 1^

Surface with central portion

p. 10,

12.

flat,

to

1^ times

slope at border gentle; a

;!
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hyaline lunate or concavo-convex area close to and on central side of
each process, and close to each of these a narrower and longer straight
Colour pale grey. Central space round,
transverse hyaline band.
005 to O'0O75 mm. broad. IMarkings delicate,
inconspicuous,

granular strine radiating from the central space, between the hyaline
areas curved and converging towards tlio processes, on the outer
portion still more delicate and slightly convex towards the processes
apiculi small, numerous, chiefly between the outer ends of the straight
Processes 2,
hyaline bands, elsewhere sparsely and irregularly placed.
01 mm. broad, with border striated.
circular, about
An oblique view of one of Grove's specimens indicates the presence
of delicate striae on the girdle at right angles to its margin.
Habitat
Oamaru deposit (Grove & Sturt liae Hardman
•

!

:

Kitton

!

!).

§

6.

CONVOLUTI.

Transverse median areas sharply defined, those between the cen-

Markings large

and processes undifferentiated.
unequal, somewhat pearly.
tral space

A. convohdus

areolate,

sp. n.

major axis O'Ol mm., about If times minor.

Surface
the transverse median areas
somewhat oblique, their outer ends rounded, reaching close to the
border. Central space sub-diamond-shaped, sometimes minute. Markings separated by narrow clear lines, those on the transverse areas subregular, with the clear intervening lines straight or curved, and but
a distinct band surroundslightly oblique to the long axes of the area
Processes 2, elliptical, 0"0175 mm.
ing the base of each process.
Elliptical,

rising

but

slightly at the

processes

;

;

—

PI.
broad, inserted close to the border.
Habitat : Oamaru deposit (Grove !).
§ 7.

XV.

fig. 2.

Ornati.

Transverse median areas and the areas between central space and
Markings
processes evident, widest towards their peripheral ends.
forming punctate, closely arranged strisc. Processes large, simply
rounded,
convex.

or

sides

concave, but

towards

A. lunatus Grove
Elliptical,

&

and

their base

Sturt in

free

ends

litt.

major axis 0"08, about 1\ times minor.

Surface with

the transverse median areas large, the edges diverging outwards, the
^Vt their
outer angles rounded, the extremities reaching the border.
centre a short transverse elliptical area with outer ends indistinct,
an indistinct lunate band close to inner edge of processes. Colour
pale

smoky

grey.

0U5 mm. broad,
Central space round, indistinct,
striae
converging to processes and
Apiculi numerous, minute.
indistinct.

minute punctate,
diverging from central space
lyiarkings

•

;

A
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Processes 2, round, witli a small protuberance on the side towards the
01 mm. broad, placed midway between the outer edge of the
transverse areas and the border.
This is not A. fenestratus Grove & Sturt, as indicated in Sch.
Atl., pi. cxxv. fig. 11.
Habitat Oamaru deposit (Grove & Sturt !).

border,

•

:

A. dissimilis sp.

n.

Eoundly elliptical, major axis 0"1075 mm., about lyL- times
minor.
Surface subplain
transverse areas with outer extremities
rounded, reaching close to the border, and bounded by an evident
clear band.
Colour pale grey. Central space circular, 0'02 mm.
broad.
Markings delicate, subpruinose, closely-placed striae, most
evident on the transverse areas, hardly converging around the processes.
Processes 6, two large, equal, and mammillate towards the
ends of the major axis, two smaller subequal at the extremities of the
transverse area, and two others subequal to the latter, placed towards
the opposite sides of the mammillate pair, and at considerable unequal
distances from them.
PI. XIY. fig. 6.
;

—

Habitat

Yokohama (Cleve

:

!).

A. insignis Cleve, Kongl. Sv. Yet. Ak. Handl. Stockh,, 1881, No. 5,
p. 22, pi. V. figs. 64a, 645.
Subcircular, diam.
0625 to 0*12 mm.
Surface with a distinct
obcordate area between the centre and each process, the transverse
median areas narrow, expanding towards the outer concave or substraight ends, their outer edges clear, well-marked.
Colour pale grey,
darker along edges of transverse and obcordate areas.
Central space
0075 to
015 mm. broad. Markings obscure, punctate, sometimes
between the areas darker irregular spots.
Processes 2, tapering
gradually to rounded apex, 0"015 mm. broad.
Sch. Atl., pi. Ixxxix
•

•

•

—

fig. 1.

Habitat

:

Galapagos Islands (Cleve, Weissflog

!).

A. gracillimus sp. n.

Surface flat at centre, the obconical
Subcircular, diam. 0-2 mm.
elevated area around processes short, extending only to outer ends of
angles of central space, the transverse median areas indistinct, with
outer angles obtuse and ends rounded.
Colour pale grey.
Central
space with sides slightly concave outwards, and angles slightly pro03 mm. broad. ]\rarkings obscure apiculi absent
tuberant, about
a reticulum with delicate meshes evident, absent from central space.
Processes 2, mammillate, free ends rounded, near their base a series of
•

:

—

PL XIII. fig.
Santa Monica deposit (Eae

subparallel striae evident.

Habitat

;

6.
!

Firth

!).

—
;
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A. antiquus

Eoundly

elliptical,

Sociefij.

sp. n.

major axis 0"125 mm., 1^ times minor.

Sur-

face rising sliglitly to processes, outlines of elevated areas between
central space and processes obconical, irregular and acutely angular,

those of transverse median areas indistinct, but outer ends slightly
convex and irregularly angular. Colour pale grey.
Central space
Markings obscure, short
indistinct, sides deeply concave outwards.
faint strife visible around the processes, a few irregular costate lines
at the outer ends of the transverse, and between adjacent sides of these
and the obconical areas apiculi minute, irregular between the elevaProcesses 2, uniformly convex, about 0'02 mm. broad.
tions.
PI. XIII. fig. 4.
Habitat : {Santa Monica deposit (Rae !).
;

A. decoratus

sp. n.

1^

times minor.
Eoundly elliptical, major axis 0"15 mm., about
Surface with obconical elevated areas around processes well marked,
the
their sides straight or slightly concave, extending to the border
transverse median areas of same size as foregoing, but with outer
Colour pale grey.
Central space
angles somewhat more obtuse.
0"0175 mm. broad, inconspicuous, sides deeply concave outwards, the
angles obtuse, more protuberant on the transverse areas than towards
Markings delicate punctate, in flexuous lines on the
the processes.
transverse and obconical areas, and in less evident straight oblique
elsewhere irregular apiculi absent
lines between their inner ends
around the outer edge an irregular band of radially elongate or rounded
prominent pearly markings, sometimes double and extending farthest
inwards between outer ends of transverse and obconical areas, a single
less evident straight baud passing from each angle of the obconical
areas and meeting at a short distance within the processes on a line
Processes 2, small, with free ends
joining them with the centre.
;

;

;

obtuse.— PI. XII. fig. 6.
Habitat Santa Monica deposit (Rae !).
Major axis from 0-0925 to 0-22 mm., 11 to
Var. «Ji?«s.
Markings more distinct, scabrous, those in the
minor.
times
l^^Y
prominent band at border extending less deeply inwards between the
transverse and obconical areas, no bands meeting on the obconical
Processes larger, more protuberant, sides
areas within the processes.
:

—

—

PI. XVI. fig. 1.
concave outwards, free ends rounded.
This var. is intermediate between A. decoratus and A. hard-

maniamis.
Habitat

:

Santa Monica deposit (Rae

!)

;

Santa Maria

deposit

(Rae!).

A. eximitis

Roundly

elliptical,

major axis

sp. n.

0'0925 mm., about 1| times minor.

Surface rising slightly at processes, obconical areas around the latter

;

A
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angles rounded, the transverse median areas
narrow, clavate. Colour hyaline, light grey around edges of these areas.
Central space inconspicuous, 0"015 mm, broad.
Markings indistinct
punctate, in faint radiating lines diverging from centres of transverse
and obconical areas, elsewhere obscure ; apiculi few, irregular, chiefly
between the angles of these areas. Processes 2, roundly elliptical,
02 mm. broad, around their base a series of evident parallel
about
strige.— PL XIII. fig. 2.
Habitat Santa Monica deposit (Eae !).
distinct, their outer

•

:

A. hardmanianus Grrev., Trans. Mic. Soc, 1866, p. 6,

Eoundly

pi.

ii.

17.

fig.

major axis from
2 mm., about 1-^^
075 to
Surface flat at centre.
Obconical areas between
central space and processes, and the transverse sometimes narrower
areas rising slightly outwards, their sides sharply defined and outer ends
indistinct, the remaining portions flat to border.
Colour pale grey.
Markings prominent,
Central space 0'0125 to 0'03 mm. broad.
distant striae stretching between adjacent sides of obconical and transverse areas, the striae around and at right angles to margins of these
areas numerous, distinct, traceable across about 1/3 of the intervening
portions, often curved at the outer ends, those around border more faint,
straight, or slightly convex towards the processes, irregular, distinct
puncta about middle of obconical areas and intervening spaces apiculi
sometimes present. Processes 2, conical free ends rounded, from
015

to 1

ji^

elliptical,

•

•

times minor.

;

•

to

0-025 mm.

broad.

—Sch.

Atl., pi. Ixvii.

pi. Ixvii. fig. 2.

Sch. Atl.

1.

& Witt,

cviii.

fig.

Jerem. Diat., 1888,

pi.

Ixxxix.

fig. 4.

A. hardmanianus var. (?),
A. hardmanianus var. haytiana Truan

A. Joynsonii Sch. Atl.,
pi.

fig. 1,

p. 12, pi.

fig. 4.

ii.

In smaller valves the outer ends of the elevated areas bearing the
processes are greatly expanded and rounded.
Habitat Santa Monica deposit (Kinker Firth Cleve Hardman
Deby !) Santa Maria deposit (Eae !) Santa Barbara deposit (GriSin !)
Oamaru deposit (Grove K. Kattray !) Monterey deposit (Hardman)
Los
Crescent City, California (Weissflog !) ; San Pedro (Grove)
:

!

;

!

!

!

;

!

;

;

;

Angelos, California (Hardman !).
Var. futilis.
Elliptical, major axis
075 mm., 1^ times minor.
Surface with transverse and obconical areas indistinct, outer ends of
former close to border.
Centra] space with the angles on the transMarkings
verse area extending close to the outer end of this area.
most evident on the transverse area, a few indistinct lines passing to
the edges of the area.3 around the processes.
Habitat Santa Monica deposit (Rae Firth !)
Surface,
Var. lahyrinthula.
Subcircular, diam. 0"0725 mm.
with outer ends of transverse areas, sharply defined. Markings distinct broad clear lines, convex towards the processes, radiating from
the angles at outer ends of transverse areas, and similar irregularly
curved lines passing between the angles of the adjacent transverse and
obconical areas, and sometimes anastomosing.
Processes 2, one regu3 o
1888.

—

:

•

—

!
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Lilly rounded, the otlier with sides concave at tho middle

and ^itb
rounded protuberant ends.
Habitat Santa ^Monica deposit (Eae !)
Roundly elliptical, major axis
Var. ohscnni.
145 mm., about
Surface, with outer ends of transverse median areas,
1,1; times minor.
the sides concave.
Cintral space obscure.
broad and slightly convex
I\rarkings obscure punctate, delicate striit around the outer ends of the
between the elevations a few large irregular spots.
transverse areas
Habitat Santa I\Ionica deposit (Kae !).
iMajor axis from 0*1 to
Var. hifurcata.
18 mm. Surface, with
the four areas, sharply defined, the outer ends of those passing to
processes close to border, but slightly convex. The outer ends of the
transverse areas bifurcate, the branches tapering outwards and curving
towards one another the intervening central portion convex. Markings
distinct, punctate at the middle of these areas and of the intervening
Processes rounded.
portions.
In Prof. P. T. Cleve's collection of Aiilisei, preserved in the Eoyal
Botanical Museum, Stockholm, this is named Auliscus nobilis
Cleve :MS.
Oamaru deposit (Grove & Sturt Eae !) Jackson's
Habitat
Paddock, Oamaru (Kitton !).
:

—

'

;

;

:

—

•

;

!

:

A. intestmalis Sch. Atl.,

pi. cviii. fig. 2.

1^

times minor.
major axis 0'13 mm., about
Suriace with the transverse median and obconical areas sharply defined,
subecjual, expanding regularly and rapidly outwards from their inner
Markings delicate stria) radiating outwards from the centres of
ends.
the transverse areas short prominent clear lines distinct between the
sides of the adjacent areas, and around the outer ends of the transverse
Proareas, convolute and frequently anastomosing; non-apiculate.
cesses 2, large, mammillate, with rounded free ends.
Habitat Santa Monica deposit (Kinker !}.

Eonndly

elliptical,

;

:

A. peetinatus sp. n.

0625 mm., about !§ times minor. Surface
median areas narrow, inColour pale smoky grey. Central space with sides slightly

Elliptical,

major axis

•

rising but slightly to the processes, transverse
distinct.

concave, the angles in the direction of processes most protuberant and
almost extending to inner edges of latter, about 0*01 mm. broad.
Llarkings obscure, punctate, on the transverse areas more distinct,
delicate almost parallel striae passing obliquely from the edges of the
transverse area to the processes, those diverging from the outer ends
of this area to the border

more

crowded around the processes, few
Processes 2, round,

In Cleve's

name A.

U'U125 mm.

:

curved

;

apiculi

broad.

—PI. XII.

Oamaru

MS.

deposit (Grove

&

Sturt

!).

minute,

obhque

striae.

fig. 5.

collection specimens of this species occur

Sturtii Cleve

Habitat

evident,

in the course of the

under the

;

A
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A. raeanus sp. n.

major axis 0'15 mm., about 1^ times minor.
Surface rising gradually from centre, steeply from border to processes

Eoundly

elliptical,

transverse median areas oblique to line joining processes, flat on
central portion, with, outer ends indistinct, broader, rounded, and close
Colour pale grey. Central space elliptical, major axis
to the border.
corresponding in direction with axis of transverse area, 0'0175 mm.
long, about 2\ times minor. Markings punctate and irregular around

the central space ; striae delicate, flexuous around the processes and at
middle of outer portion of transverse areas, straight between outer
ends of latter and the nearer process, elsewhere slightly convex
Processes 2, elliptical,
towards the process near the border.
0*03 mm. broad, delicate parallel closely placed striae contiguous to
PL XII. fig. 3.
the markings on their central side.
Habitat Oamaru deposit (Rae !).

—

:

A. Biddul])hia Kitton, Sch. Atl.,

pi. Ixvii. fig. 3.

major axis
125 mm., about 1^ times minor. Surface
with obcordate areas between central space and processes well defined,
transverse median areas less prominent, widening greatly outwards,
with outer angles rounded, the ends close to the border, slightly
Central space with the angles but
convex.
Colour pale grey.
slightly protuberant, 0"0175 mm. broad. Markings minute, punctate,
delicate striae, only visible about outer edges of obcordate and transverse areas.
Processes 2, large, the sides towards the base concave,
Elliptical,

the ends convex.
Habitat Santa Monica deposit (Weissflog
:

!

Kitton

Cleve).

!

Var. prominens.

A. Biddulphia

var.,

Sch. Atl.,

pi. Ixxxix. fig. 2.

Major axis from 0'1325 to 0"16 mm., from 1^ to 1\ times minor.
Surface with obcordate and transverse areas more evident, outer ends
Markings punctate,
of the latter narrower and farther from border.
more evident, the striae converging to the processes and diverging
around outer ends of transverse area distinct, large blunt apiculi
prominent between transverse and obcordate areas.
Habitat: Santa Monica deposit (Rae! Weissflog! Hardman!
Firth

!).

Var. dentata.

A. Biddulphia var.? Grun., Sch.

Atl., pi. Ixxxix. fig. 3.

Markings
and around border, sometimes

Surface with obcordate and transverse areas indistinct.
delicate striae converging to processes

apiculi
also passing obliquely inwards from edges of transverse areas
prominent at outer ends of transverse areas, elsewhere smaller and
;

less distinct.

Habitat

:

Processes more rounded.

Santa Monica deposit (Schmidt).
3

2
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§ 8.

LiNEOLATI.

IMarkings distinct,
Transverse median areas indistinct or absent.
rough strands or narrow sharply defined pruinose striae, entire

foriuin'^

The

or interrupted around central space.
wide, hyaline.

A. inierruptus

Roundly

elliptical,

interspaces distinct, usually

sp. n.

major axis 0-1125 to 0-15 mm., about IJ to

Surface rising gradually near the processes,
times minor.
transverse median areas at right angles to line of processes inconColour pale grey. Central
spicuous, with faint rounded outer ends.
Markings coarse
space round, distinct, about 0-0125 mm. broad.
Btrioe with irregular edges, and with hyaline wide interspaces, those
converging to the processes and on the transverse median areas often
interrupted, around the border more regular, but of unequal lengths.
02 mm. broad.
Processes '2, large, close to ends of major axis, about
l-ji„

•

—PI. XIII.

5 Sch. Atl., pi. cviii.' fig. 8.
This species has sometimes been associated with A. moronensis
Grev., from the type of which it differs in the character of its
markings.
Habitat Santa Monica deposit (Eae !) Kekko deposit (Kinker) ;
Moravian Tegel (Kinker !) ; Yokohama mud
San Pedro (Grove !)
(Kinker !).
075 mm. Markings similar, but
Circular, diam.
Var. sparsa.
the striae converging to the processes more sharply curved, only a few
on the transverse median areas, those around the border more crowded
and irregular, delicate apiculi on the transverse areas, chiefly aggrePI. XIII. fig. 3.
gated about their outer ends.
Habitat Oamaru deposit (Hardman !).
fig.

;

;

:

;

—

•

—

:

A. rugosus sp. n.

095 mm.
major axis
Surface rising but
Colour pale smoky grey.
Central space
0125 mm. broad. IMarkings pruinose, in rounded or
circular, distinct,
narrow irregular patches, forming interrupted irregular curved strands
between central space and processes and more straight but more inconstant strands on the transverse areas, elsewhere more crowded and
without order, short strands evident on the distal side of the processes.
Processes large, circular, their circumference rugose, with broad hyaline
border.— PI. XIII. fig. 1.
Habitat
Peruvian guano (Firth !).

Roundly

elliptical,

•

slightly to the processes.
'

:

A. moronensis Grev., Trans. Mic. Soc. Lond., 1864, p. 83,

pi. xi. fig. 6.

Roundly elliptical, major axis
07 mm., about 1|^ times minor.
Surface rising slightly near the processes, elsewhere almost flat.
Colour pale grey.
Central space rounded, about 0*0075 mm. broad.
Markings distinct granular pruinose striae, those converging to the
•

;

A
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processes most prominent, the others straight, radiating, and divergent,
close to the border more dehcate, non-pruinose, 8 to 10 in
01 mm.
apiculi inconspicuous, irregular. Processes 2, circular, about midway
"

between the extremities of major and minor axes, 0'015 mm. broad,
their circumference with minute irregularities.
Sch. Atl, pi. xxxii.
fig. 4, pi. cviii. fig. 7.
Pant. Fossil. Bacil. Ung., p. 56, pi. xix.

—

fig.

172.

A specimen

named A. moronensis

in Weissflog's collection,

var.

pruinosus, belongs to this species.
Habitat
Moron deposit (Johnson Weissflog !) ; Szakal and
Kekko deposits (Pantocsek !) ; Szent Peter deposit (Pantocsek Firth
Doeg !) ; Oamaru deposit (Grove & Sturt !) ; Pensacola (Grove !).
:

!

!

A

HaucTcii Pant., Fossil. Bacil. Ung.,

from

Circular, diam.

07

p.

56, pi. xxx.

fig.

!

304.

0925 mm.

Surface rising but
with outer
Colour dark bluish grey, sometimes
ends rounded close to border.
somewhat mottled. Central space circular, 0*015 mm. broad, sometimes roundly elliptical with long axis at right angles to direction of
Markings minute punctate, in prominent strands, those
processes.
converging to the processes closely placed with narrow hyaline interspaces, those on the transverse area irregular, radiating and diverging,
widest near the central space, sometimes curved, near the border
becoming delicate straight uniform strias.
Processes 2, circular,
0-0175 to 0" 025 mm. broad, their circumference subregular. Sch.
•

to

slightly to the processes, transverse

•

median areas

indistinct,

Atl., pi. cviii. figs. 8, 9.

Habitat

Kinker

I)

;

(Pantocsek

Szent Peter deposit (Pantocsek
deposit (Pantocsek
Kinker

:

!

Kekko

!

Hardman
!)

;

!

Szakal

Grove

!

deposit

!).

A. confiuens Grun., Sch. Atl.,

pi.

xxxi. fig.

from 0*045 to 0"115

Circular, diam.

16

;

pi. xxxii. figs. 6-8.

mm.

Surface rising gently
almost flat, slope at border
Colour pale grey. Central space round, from 0*005 to
slight.
01 mm. broad, sometimes eccentric. Markings distinct, the converging striae evident all round the processes, the others straight
radial, or but slightly curved and divergent, numerous shorter strias
around the border, interspaces wide, hyaline ; apiculi minute, numerous,
scattered at wide irregular intervals along the striae.
Border with
delicate striae, 8 to 10 in 0*01 mm., about 0*0025 mm. broad, inner
edge indistinct, in small valves obscure.
Processes 2, rarely 1 or 3,
015 mm. broad, sometimes unequal on the same
round,
005 to
valve, or unsymmetrical and confined to one of its halves, their
circumference regular.
Habitat Campeachy Bay (Weissflog ! Hardman Cleve) ; Zanzibar
(Weissflog !) Kekko, Szakal, Szent Peter deposits (Pantocsek !) ; Bahia

from the centre

to the processes, elsewhere

•

*

*

:

!

;

(Kitton).

;
!
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p. 5, pi., figs. 5-8.

A. pruinosus Bail. Smiths. Contrib., 1853,

Surface
Circular or subeircular, diam. 0* 0675 to 0"13 mm.
Colour pale
rising slightly near the processes, slope at border gentle.
U05 to "0075 mm.
Central space rounded,
or pale smoky grey.
•

3Iarkings pruinose, lines distinct, entire or interrupted, those
converging to the processes most curved near their outer ends, the
others radiating straight, or gently curved towards the processes, \\ ith
narrow hyaline interspaces, sometimes more crowded around border
Processes 2 or 3. round, 0*0125 to 0*0l!5 mm. broad,
non-apiculate.
bro.id.

—

Ealfs in Pritch. Inf.,
their cucumference with slight irregularities.
Grev. Trans. Mic. Soc. Lond":,18G3, p. 48, pi. iii. fig. 13. H. L.

p. 8-15.

Smith, Sp. Diat. Typ. Sup. No. 706.
In H. L. Smith's specimens the bevelled edge described by Bailey,
The form described as
but questioned by Greville, is quite distinct.
perhaps A. pruinosus var. by Schmidt (Atl., pi. cxxv. fig. 8) may

come

here.

Harbour (Kitton ) ; Bahia (Kitton
Charleston
Nottingham,
!); Pensacola, Florida (H. L. Smith!)
U.S., and Port Elizabeth (Hardman !*).
Habitat

:

!

Hardman Deby

;

!

A. acutiusculus sp, n.
"14 mm., about 1^ times minor.
Surface
major axis
from central space to processes, the intervening areas
Colour dark grey.
at centre and sloping gently at border.

Elliptical,

rising steeply
flat

02 mm. broad. Markings granular, irregular,
Central space circular,
the lines converging to the processes prominent, irregular, closely
placed, those radiating from the central space on the intervening areas
straight, indistinct in their inner half, more evident and crowded
around the border, interspaces hyaline. Processes 2, elliptical, 0*0175
mm. broad, reaching the border. PI. XIV. fig. 1.
•

—

Habitat

:

Santa Barbara deposit (Hardman
§

9.

!)

;

San Pedro (Grove !)

Stellati.

Surface divided into zones.
Markings costate, distant, arranged
in a star-shaped manner around central space on the innermost zone.
Border formed by a single band of granules in contact with one
another.

A. stelliger

Petit.,

Fonds de

la

mer, 1877,

p. 37, pi. v. fig. 35.

Elliptical, major axis about
04 mm., 1 \ times minor. Surface
with 3 distinct areas the central subeircular, extending to about 1/4
of radius, the median extending almost to the semi-radius, sharply
defined, the external widest. Central space minute, circular. Markings
on the central area, 5 distinct costate rays in the form of a star, on
the median area the rays irregular, straight or slightly bent, on the
•

:

*

In the Collection of Mr. A. de Souza Guimaraeus.

A
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external area straight and radial between those passing obliquely outwards from the processes, at the inner edge of the external area a band
Processes 4,
of evident round granules with hyaline interspaces.
symmetrical, 2 smaller at the ends of minor axis, elHptical, about
•

003 mm. broad.
Habitat

:

Campbell Island, N. Zealand

(Petit).

COSTATI.

§ 10.

Transverse median areas with outer ends rounded, rarely indistinct.
Markings narrow, continuous, distinct, widely arranged costse and

around border, transverse areas often punctate, sometimes with a faint reticulum near their outer ends.
delicate striae

A. incertus Sch. Atl.,

pi. Ixxxix. figs. 18,

19.

05 mm., from 1^ to 1|- times minor.
Surface rising slightly from central space to processes, transverse
median areas indistinct or absent. Colour pale grey. Central space
Elhptical, major axis about

'

from 0'0045 to 0'0075 mm. broad. Markings
those converging to the processes distant, the others
diverging, straight along the minor axis, elsewhere convex towards the
processes, puncta sometimes distinct between the central space and
outer limits of the converging strias.
Processes 2, subcircular, from
circular, distinct,

distinct

0-0075

strias,

to

0-012 mm.

broad.

Habitat
Santa Monica (Eae !) ;
Newcastle deposit, Barbadoes (Firth !)

Balearic

:

A. ohscurus
Elliptical,

major axis

-

;

Moron

Islands (Weissflog)
deposit (Firth

;

!).

sp. n.

04 mm., about

l-^^^

rising steeply near the processes, transverse

times minor.

median areas

Surface
indistinct,

with outer ends rounded close to border. Colour hyaline. Central
J\Iarkings delicate striae
space round, indistinct, 0-005 mm. broad.
converging to processes, elsewhere the striae radial, straight or slightly
curved, more distinct around the border, most crowded at the outer
portion of the transverse areas.
Processes '2, prominent, conical, with
sides straight or slightly convex at the base, the apices rounded ; the
inner side obscure.
Zanzibar (Weissflog !).
Habitat
:

A. sculptus Kalfs in Pritch.

Inf., p.

845,

pi. vi. fig. 3.

Major axis 0-055 to 0-0875 mm., from i^ to lyig- times minor.
Surface rising slightly near the processes, transverse median areas
distinct, with outer ends regularly rounded.
Colour pale grey.
Central space rounded, O'Ol to 0-0125 mm. broad, sometimes
Markings distant, the lines conelongated in direction of processes.
verging to the processes distinct, those on transverse areas radiating,
straight or slightly curved, around their ends flexuous and almost
parallel to the edge, near border convex towards processes.
Processes
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rounded, about 0"0125

2

mm.

broad, their

circumference almost

sraocith.— Bri<2;litw. Quart. Journ. Mic. Sci., 1860, p. 94, pi. v. fip;. 5.
Ealfe in Pritoh. Inf., p. 845. Grev, Trans. i\Iic, See. Loud., 1863,
Van Heurck,
Sob. Atl., pi. xxxii. figs. 21, 22.
p. 413, pi. ii. figs. 1-3.
Raben. Alg. Europ.,
Syn. Diat Belg., p. 209, pi. cxvii. figs. 1, 2.

Nos. 2487, 2i>DD, 2550, 2558.
Brit. Diat.,

i.

p.

25,

pi. iv. fig.

Eupodiscus scidptus

W. Sm.

Syn.

42.

In Rabenborst's Alg. Europ., No. 2556, tbere is noted Auliscus
7 interruptus. This specimen, which I have not seen, is by
b'chwarz made synonymous with A. Gregorii Janisch.
Habitat Poole Bay (W. Smith !) ; Lamlash (Gregory !) ; Ipswich
(Kitton!); sponge sand. West Indies (Dallas!); Ballast, Meditersculpfus

:

ranean (Griffin!); Mer du Nord (Van Heurck!); "In Mare"
coast of Denmark
coast of Holland (Suringav)
(H. L. 8mith !)
(Heiberg) Mejillones, Peru (Kiuker !) Levant, Cuxhaven, Sheerness,
and Galway (Grove!); Smyrna sponges (Grove!); Auckland
mud from Gliickstadt, Port William, Falkland Islands,
(Cleve !)
Elbe above Cuxhaven (Rabenhorst and Schwarz !).
;

;

;

;

;

A. rliipis Sch. Atl.,

pi. xxxii. figs.

10, 11.

Elliptical, major axis from 0"045 to 0"1 mm., 1^ to l^l.j times
Surface with transverse median areas distinct, their outer
minor.
Colour pale grey. Central space
ends rounded and well marked.
elliptical, rectangular, or diamond-shaped, 0'0075 to 0*01 mm. broad.
Markings striate, those converging to the processes distinct, finely
punctate those on the transverse areas faint, wide, radiating, straight,
or curved and diverging, the interspaces minutely and closely punctate
those around the border well defined, straight along the minor axis,
elsewhere convex towards the processes, the inner ends of the interProcesses
spaces rounded towards the centre at the transverse areas.
2, round, O'Ol to 0"015 mm. broad.
Habitat: Japan (Grundler)
Bay of Kerguelen dredged by
H.]\I.S. 'ChaUenger'— IDth Jan. 1874—20 to 60 fathoms (Rae!);
King George's Sound (Grove !) ; Yokohama (Cleve !).
;

;

;

A. intercedens Jan., Sch.

Atl., pi. xxxii. fig. 9.

Roundly elliptical, major axis 0*0875 mm., about 1^ times minor.
Surface with central area distinct, its outer edge convex between the
converging striae, reaching about 4/5 of radius from the centre and
passing close to the ])rocesses on their outer side.
Central space
subcircular, about 0'015 mm. broad.
Markings striate, those converging to the processes faint, punctate, closely placed ; those on the
central area similar, diverging, slightly curved
outside of the central
area distant, distinct, continuous, straight, along the minor axis, elsewhere shghtly convex towards the processes. Processes 2, round,
01 mm. broad, their border narrow.
Habitat Bay of Carpentaria (Janisch).
;

•

:

—
A
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sp. n.

-1125 mm., about 1 jL times minor. Surface

rising slightly for about 1/2 radius from centre, highest zone circular,
at inner side of processes indistinctly deiined, about 0*0125 mm.

broad, beyond this sloping gently to the border.
Colour pale grey.
Central space minute, about
0025 mm, broad, indistinct. Markings
•

punctate, in straight radiating lines, those converging to the processes
more evident, a faint irregular reticulum upon the highest zone, and

on outer portion of depressed central

less evident

zone narrow,
Processes

distinct,

2, circular,

—PI. XIII.

area, outside of this

almost straight lines passing to the border.
0125 mm. broad, their border finely striated.

•

fig. 2.

This species is related to A. cselatus through A. cselatus
Habitat Yokohama (Hardman !).

yqi. incta.

:

A. splendidus sp. n.

A. gigas Grun. (not Ehrb.), Sch.
5-7.

Atl.,

pi. cxvii. figs.

Elliptical, major axis,
15 to
305 mm., 1 1- to 1 jL times minor.
Surface rising but shghtly near the processes, elsewhere flat, transverse median area sharply defined.
Colour pale grey.
Central space
•

to
03 mm. broad. Markings conspicuous,
those converging to the processes often anastomosing near the latter, on the transverse area dehcate strise, straight
or shghtly curved, and diverging from the central space ; at its centre
a few diverging, sometimes anastomosing radial costae.
Processes 2,

roundly

elliptical,

distant,

narrow

•

025

•

costas,

rounded, from 0-035 to 0-01 mm. broad, outer edge irregular, with
border broad and central portion distinctly punctate.
A. sculjiius var.
permagna Witt, Sch. Atl., pi. cxvii. figs. 5-7.
Habitat
Loc. ? (Griffin !) ; Iquique (Kitton !).
:

A. cselatus Bail. Smiths. Contrib., 1853,

Eoundly

p. 6, pi. figs. 3, 4.

major axis from
04 to
12 mm., 11 to
1-1
times minor._
Surface rising gently to processes, transverse
median areas distinct, with outer ends broad, rounded, sharply defined.
Colour pale grey. Central space rounded or obtusely angular, rarely
rectangular, sometimes indistinct, 0-0075 to 0*0125 mm. broad.
Markings costate, those converging to the processes, sometimes less
prominent than those proceeding from their outer side to the border,
the latter straight in hue of processes, elsewhere concave towards
that line; on the transverse area least evident, sometimes punctate,
straight or flexuous, and diverging
near the outer ends of this area
anastomosing between it and the border conspicuous, convex towards
the processes. Processes 2, rarely 3, rounded,
0075 to
0175 mm.
broad, their circumference sometimes irregular.
Ealfs in Pritch. Inf.
p. 845; Grev. Trans. Mic. Soc. Lond., 1863, p. 44, pi. ii. fig. l\
Sch. Atl., pi. xxxii. figs. 14, 15; Pant. Fossil. Bacil. Ung., p. 55'
pi. xix. fig. 173 ; H. L. Smith, Diat. Spec. Typ., No. 54.
A. Smithil
elliptical,

•

"

;

-

—

-

—

;
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Cult.,

Jan. Abb. Scbb Ges. vater.
A. Grcgorii, Jan. ibul., pi. ii.
rant, ibid,
Habitat

p.

fig.

12.

56, pi. xxviii. fig 279.
deposit (Greville

Moron

:

1801, p. 163, pi. ii. fig. 9.
A. cielatus forma triocellata,

!

Griffin

!}

Californian

;

guano

Patos Island guano (Greville!); Newcastle
(Greville!
deposit, IJarbadoes (Firtb!); Santa Monica deposit (Kae! Kinker!
Deby Grove !) Szent Peter deposit (Pantocsek Kiuker
Griffin
Doeg!); Oamaru deposit (Grove!); Santa Marta deposit (Doog!);
Kckko deposit (Pantocsek! Kinker!); Kerguelen (H. L. Smitli!);
Arran ((ireville! Gregory!); Bass Straits (Jobnson!); Cagayan
Woodlark Island (Roberts!);
Island, Sulu Archipelago (O'^Ieara !)
cleanings (no locality)
(Doeg!);
shell
Mauritius
washings,
coral
(Doe"!); Holothurians, Java and California (Kinker!); Yokohama
mud (Kinker! Griffin!); West Coast South America (Kinker!);
Kemban'^ Bay, Colon, Samoa, Vera Cruz, China (in Holothurians),
Monterey and Port Seguro (Debyl); San Pedro, Georgia Swamps,
New South Wales, King George's Sound, Sumatra, and Tamatave
(Grove), Japan (Firth!); Bahia (Kitton! Grove).
Surface
Var. aueldandica Grun., Sch. Atl, yA. kvii. fig. 13.
Central space elliptical,
with broader transverse median area.
major axis in line of processes, and about twice minor. Markings
on transverse median area irregular, obscurely anastomosing. Border
A. aucldandicus
narrow, definite, with delicate uniform striae.
Habirsh. Cat. Diat., § AuUscus. A. aelatus var., Sch. Atl., pi. Ixvii.
Griffin!);

;

!

I

!

!

;

—

fig.

12.

Habitat Auckland Island (Grunow).
Earely unequally
Yar. strirjillata, Sch. Atl., pi. xxxii. figs. 24-26.
and obtusely angular, major axis 0"0625 to U*105 mm, 1^ to \\
Central space obtusely angular, its long axis sometimes minor.
Markings, the costae on
times slightly oblique to line of processes.
apiculi evident, on this
transverse median area continuous to border
area most crowded around and sometimes confined to its outer edge,
more rarely few and large. Processes more irregular on outer than
Grev., Trans. Mic. Soc. Lond., 186:5, pi. ii.
on inner side.
:

—

;

—

figs. 5, 6.

guano (Johnson !)
Peruvian guano
Lamlash, Arran (Greguano (Johnson !)
gory I) Iquique (Hardman !) China, from Holothurians (Macrae !)
Babia (Hardman f)
Yokohama
Balearic Islands * (Weissflog !)
Habitat

(Browne

!)

;

Patos

:

Island

;

Californian

;

;

;

!

;

;

(Grundler).
Major axis 0*05 to 0*08 mm., about IJ to
Yar. deliculata
Surface almost flat, with transverse median area
times minor.
1
evident.
Markings faint or indistinct, stria3 minute apiculi around
PI. XV. fig. 5.
ends of transverse area. Processes small.
Habitat: YokoLama (Hardman!); China (Macrae!); Oamaru

—

A

—

deposit (Grove

;

I).

• This specim(;n has been associated by
t In the Ck>llection of Mr. Julien Deby.

Gruuow

with A. sculptus.

—

—
A

—
By
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pi.

Ixvii.

fig.

11.

;

J. Rattraij.

— Major

axis

0*15 mm., about 1-^ times minor. Central space rounded
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0'14

to

or bluntly

Markings punctate on transverse median areas, in strands,
widening towards their outer ends, narrow and in uniformly curved
sigmoid or flexuous bands towards the processes, interspaces between
A. sculpius, var. permagna
costse at border minutely punctate.
angular.

Witt, Sch. Atl., pi. cxvii. fig. 4.
^gina (Ehrenberg) Santa Monica deposit (Eae !) ;
Habitat
jMoron deposit (Greville !).
Mejillones, Bohvia (Witt)
IMajor axis
075 mm., about
times minor.
Var. eonstricta.
Surface with transverse median areas short and narrow. Central space
Markings costate, those converging to the
round, O'Ol mm. broad.
processes as distinct as those passing to the border, on the transverse
areas more delicate.
Processes 2, about midway between central
space and border.
PL XV. fig. 8.
Habitat Moron deposit (Johnson !) Tamatave (Grove !) ; Mejil;

:

;

—

1^

'

—

:

lones
l-jig

(Deby

;

!).

—

Var. impressa.
Major axis 0*0575 to 0*065 mm., about 1^ to
times minor.
Surface rising but slightly near the processes, the

transverse median areas indistinct or absent.

Markings

costate, those

passing to the border flexuous or simply curved, sometimes anastomosing, their inner ends distinct, passing inwards to the central space.
PI. XV. fig. 9.
A. seuljptus vaj-., Leud.-Fort. Diat. CevL, pi. vii.

—

fig.

67.

Habitat
West Port Bay (O'Meara !^ ; Arran Island (Greville !).
Var. late-costata, Sch. Atl., pi. xxxii. figs. 16-20.
Major axis
0425 to
0625 mm., about ly'^ ^^ 1 iV times minor. Sm-face with
transverse median areas sometimes narrow and short.
Markings
costate, placed at wide internals, at outer ends of the transverse areas
an irregular faint reticulum and sometimes minute apicuh. A. sculptus
var., Leud.-Fort. Diat. Ceyl pi. vii. fig. 66.
Habitat Bass Straits (Johnson !) Newcastle deposit, Barbadoes
(Doeg !) ; Yokohama (Hardman !) ; Holothurians, Java (Kinker !)
Campeachy Bay (Grundler).
:

—

•

•

,

:

;

Var. mergens.

A. cselatus

var., Sch. Atl., pi. xxxii. figs.

0*07

Major

12-13, 23.

axis
to
09 mm., about 1^ times minor.
Surface
with outline of transverse median areas indefinite. Central space
roundly elliptical, long axis in line of processes, O'Ol mm. broad.
Markings the lines converging to the processes uniformly curve 1,
closely placed, those diverging from outer ends of transverse areas to
border often more distinct than others nearer the processes, transverse
•

:

areas punctate.

Habitat: Moron deposit (Weissflog) ; Oamaru deposit
tray !)
Tamatave (Grove !) ; King George's Sound (Grove
Lincoln, Australia (Schmidt).
Var. pida.
Major axis 0-12 mm,. If times minor.
;

—

(Pi.

Piat-

!)

Port

;

Surface
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with transverse median areas wide, extending almost to the processes.
Central space minute, 0*003 mm. broad, elongated obliquely to

Markings on transverse areas delicate, radiating,
punctate striae, a distinct irregular reticulum around their outer edge,
on peripheral side of processes short irregular costae tapering outwards, a few reaching the border.— PI. XV. fig. 7.
Habitat: Yokohama (Hardman !j.
Major axis 0'1025 mm., about l,'^ times
Var. j'jro/«(Z^era7JS.
01 mm. broad. Markings punctate
Central space rounded,
minor.
on the transverse areas and disposed in strands separated by hyaline
interspaces with irregular edges, the strands converging to the processes distinct all round the latter, almost straight aljout their
middle, but sharplv curved at their inner ends.
Processes 2, round,
direction of processes.

—

•

0-01 mm. broad.— PI. XVI.

6.

fig.

Habitat: 'Challenger' trawl, 22nd January, 1875, 100 to 150
fathoms (Ilae !).
Major axis 0*0575 to 0*115 mm., about I^q times
Vai\ tenuis.
minor. Surface with transverse areas merging gradually into those
rising to the processes, and having the outer ends broad, sharply
015 mm. broad. Markings
defined.
Central space round,
075 to
minute apiculi sometimes on striae converging to processes, and upon
the transverse areas.
Processes elliptical,
0075 to
01 mm. broad.

—

•

•

•

—PI. XVI.

•

fig. 3.

Habitat
Singapore (Doeg !)
extinct crater, Cagayan Island,
Sulu Archipelago (0'j\leara !); from Holothurians, China (Deby !).
Var. viutahilis.
Major axis 0*1 to 0*125 mm., 1^ to 1 ,J , times
minor.
Colour dark brown to bluish.
Central space angular or
elliptical, the angles sometimes extending almost to the processes,
0*015 mm. broad. Markings distinct, on the transverse areas irregular, granular, in indistinct radiating and diverging rows, around
the border the striaj closely placed, with irregular outlines. Processes
2, irregularly ellij)tical, 0*02 mm. broad, their circumference with
minute irregularities.
PL XV. fig. 6.
Habitat ; Yokohama (Kitton *).
:

;

—

—

§ 11.

Areolati.

Transverse median areas, when present, with indistinct outer ends.
irregular, pearly over general surface, or only on more
limited areas.
Processes large.
I\Iarkings

Auliscus fractus Grove and Kitton in

litt.

1^

Roundly elliptical, major axis
105 mm., about
times minor.
Surface rising but slightly to the processes, slope at border gentle.
Colour smoky grey. Central space round, 0*015 mm. broad. IMarkings
prominent, unequal areolae, separated by narrow clear lines, converging
*

between central space and processes, elsewhere the rows straight or
*

Iti

the Collections of Mr. E.

Grove and

:\Ir.

Julieii Dc by.

—

!

A

Bevision of the Genus Auliscus 'Ehrh.,

sigmoid near the converging

A band

lines.

adjacent to processes. Processes
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of larger subequal areolae

03 mm. broad, separated
Central portion convex,

2, elliptical,

from border by a single band of
hyaline.—PI. XIV. fig. 5.

By

<&c.

areolae.

^

Habitat

King George's Sound (Grove

:

!).

A. mirdbilis Grev. Trans. Mic. Soc. Lond., 1863,

p.

47,

pi.

fig.

ii.

11.

Elliptical, major axis 0'05 to 0*145 mm., from 1^ to 1} times
Surface rising gently at the processes, transverse median
minor.
areas with sides distinct but outer ends inconspicuous.
Colour pale
Central space quadrangular, rarely rounded, from
grey.
005 to
0' 015 mm. broad.
Markings minute punctate ; strands converging
to the processes irregular, distinct, sometimes interrupted ; on the
transverse areas radial, diverging, sometimes scabrous; around the
border a single band of larger lanceolate areolae, -with acute peripheral,
and more rounded central ends.
Processes 2, from 0' 01 to 0" 025
•

mm.

broad, with broad irregular border, and hyaline central portion.
Sch. Atl., pi. Ixxxix. figs. 10-13.
San Diego specimens (Grundler), and some of those from Santa
Marta and Santa Monica have the markings more interrupted and

prominent than San Pedro valves.
Habitat
Santa Marta deposit (Doeg !)
]\Ionterey (Firth
Grifiin !) Santa Monica deposit (Kinker Cleve, Firth*); Santa Maria
deposit (Eae !*) ; San Pedro (Grove !)
Los Angelos (Hardman t).
less

;

:

!

;

;

§

!

12. NOBILISSIMI.

Transverse median areas distinct.
Markings prominent between
the lines converging to processes, and in strands wideniug towards
border ; on transverse areas sometimes plumose. Processes large, high.

A. suhcselatus

sp. n.

major axis 0*1125 mm., about 1\ times minor. Surface
and sloping gently from ends of transverse
median areas to border. Colour pale smoky grey. Central space
irregularly hexagonal ; those sides on the transverse areas most closely
placed, 0"015 mm. apart, the acute angles extending close to the
Markings punctate, forming delicate striae around the
processes.
beyond these, 4 or 5 unequal strands separated by narrow,
processes
wavy, clear bands passing obliquely to the edges of the transverse
areas, similar but more uniform strands diverging from outer ends of
these areas to the border ; upon the transverse areas irregular, diverging, plumose, punctate lines. Processes 2, less convex on inner than on
Elliptical,

rising slightly to processes,

;

outer side,

Habitat

•

:

0225 mm. broad.

Oamaru

deposit (Rae

!)

* In the Collection of Dr. Griffin.
f In the Collection of Mr. Julian Deby.
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'A. oamaruensis Grove

&

Sturt, Journ. Quek. Mic. CL, 1887, p. 10,
pi.

Koundly, subregularly,

iii.

tig. i;j.

elliptical,

major axis from

•

15 to

•

23 mm.,

{Surface with an elevated broadly obcordate
times minor.
art'a between central space and processes, having the outer edge sharply
the transverse areas with edges sometimes less abrupt, outer
defined
ends rounded at about 7/9 of radius from centre, and sides uniformly
1

to

1.

1.^,

;

Colour pale brownish yellow, alternating with hyaline
Central space diamond-shaped, large, hyaline.
Markings
granular, closely aggregated in strands with hyaline interspaces, the
strands between the edges of the obcordate and transverse areas
distinct, the four sets together diamond-:-hapod those on the transverse
areas radial, expanding towards border, almost straight at the middle,
concave.
strands.

;

elsewhere convex towards the processes. Processes 2, large, rounded,
expanding to median widest portion, and from this rounding
from 0-02 to 0*03 mm. broad. Sch. Atl., pi. cxvii. fig. 2,
to apex
first

—

;

pL cxxv.

fig. 1.

Habitat

man

!

Kae

deposit (Grove

&

Sturt

A. intermedins Grove

&

Sturt in

Oamaru

:

K. Eattray

!

!

Hard-

!).

Elliptical,

litt.

major axis 0"1125 mm., about 1^ times minor.

Surface

rising from centre towards processes, a transverse area at right angles
to the line of processes, distinct, with outer ends rounded at about 3/4

of radius from the centre, outside of this the slope to the border gentle.
Central space rounded, about
0125 mm.
Colour light smoky grey.
Markings granular, the strands separated by hyaline spaces,
broad.
'

those converging to the processes almost straight or slightly concave
outward towards the outer, sharply convex outward towards the inner,
ends, elsewhere almost straight, elongately obconical, towards the
Border indistinct, striae delicate, 8 in
processes confluent laterally.
O'Ol mm. Processes 2, subcircular, about 0*015 mm. broad, with
PI. XII. fig. 8.
the border opaque.
Habitat Oamaru deposit ((J rove !).
08 mm., about I^q times minor.
Major axis
Var. simjjlex.
Markings the strands narrower and of more uniform width, those
convei'ging to the processes more concave towards the central space,
the inner ends of those on transverse median areas more distinct,
around each process an irregular slightly angular band of large
unequal granules. Processes round, simple, 0*015 mm. broad, their
:

—
—

•

:

circumference with minute irregularities.

Habitat

:

Oamaru

deposit (Kae
§ 13.

!

—

Grove

PI.

XVI.

fig. 5.

!).

Sign ATI.

The

central portion of the valve sometimes distinct, transverse
Markings delicate
areas indistinct, short or reaching close to border.
close

strife

punctate.

around

border,

convex

towards

processes,

sometimes

;

A
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Grun. MS.

Irregularly elliptical, major axis 0*04.5 mm., about lj\ times
Surface almost flat, a dark indistinct band between processes
minor.
Colour pale grey.
and close to border, slope at border gentle.
Central space round, about 0*0025 mm. broad, indistmct.
Markings
punctate, minute, strise just visible on central side of processes.
Processes 2, plano-convex, or outer side protuberant,
01 mm.
•

broad.— PI. XII.
Habitat

:

A.

fig. 7.

Moron

deposit (Weissflog

!)

lueiclus sp. n., Scb. Atl, pi. xxxi. figs. 10, 12.

major axis 0-15 mm., 11 times minor. Surface with
its outer edge faint, convex outwards, at about 2/3 of semi-minor axis from central space and passing
round the outer side of the processes.
Colour hyaline, central space
I\Iarkings obscure, a few delicate striae converging
round, indistinct.
Elliptical,

central portion slightly elevated,

somewhat more evident. Processes 2, round,
02 mm.
broad, placed near middle of semi-major axis, their circumference
distinct, central portion punctate.

to the processes

Habitat

:

•

Gulf of Carpentaria (Weissflog

A. ovalis Arnott in Pritch.

Grundler).

!

Inf., p.

846.

Elliptical, sometimes more convex on one side than on the other,
08 to
125 mm., about 1^ to If times minor.
or oval, major axis
Surface rising slightly from the centre to the processes, transverse
median areas extending to about 4/5 of radius, with outer ends
•

•

rounded, sometimes indistinct and closer to border, outside of this slope
Colour pale grey.
to border gentle.
Central space roundly elliptical,

008 to '0125 mm. broad. Markings delicate, closely placed
straight in direction of axis of transverse areas, sigmoid about
sides of these areas, the peripheral curves convex towards the processes
from

•

striae,

apicuh few between central space and processes, and on transverse
median areas, chiefly at outer ends of latter, sometimes absent.
Processes 2, elliptical or obtusely triangular, about
0225 mm. broad.
Grev. Trans. Mic. Soc. Lond., 1863, p. 47, pi. iii. fig. 12 ; Sch. Atl.,
pi. XXX. figs. 16, 17, pi. cxxv. fig. 3; H. L. Smith, Sp. Diat. Typ.
No. 55.
Some Oamaru valves have the strise converging to the processes
•

—

specially well defined.

Iquique (Hardman !)
Pisagua, Peru (H. L. Smith
Peruvian guano (Griffin Grove) Islay, Peru (Griffin !)
Algoa Bay guano (Greville !)
South African guano (Greville
!)
Japan oysters (Eae !) Cape of Good Hope (Macrae Weissflog
!)
Oamaru deposit (Grove !) Santa Monica deposit (Kinker !).
Habitat
Weissflog !)

:

;

;

!

;

;

;

!

;

!

;;
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A. pr/vlatus sp.

Socieiij.

n.

Elongately elliptical or suboval, major axis 0'125 to 0"15 mm.,
from l.\ to 1| times minor. Surface rising gently from central space
to processes, transverse median areas distinct, their outer ends rounded
at about ;!/4 of radius from centre, outside of this the slope to border
Central space
Colour pale grey, darker towards centre.
gentle.
IMarkings, distinct strife with clear
rounded, 0'015 mm. broad.
interspaces, those converging to the processes uniformly curved but
'01 mm.
replaced close to the processes by short delicate strife 8 in
most crowded on the transverse median area, beyond this straight, in
direction of axis of this area, elsewhere convex towards processes, at
border and near the processes more pruinose, often interrupted or
apiculi inconspicuous,
represented by irregular scattered granules
Trocesses 2, large, roundly
chiefly on transverse median areas.
03 mm. long, border finely striated.
elliptical, major axis oblique,
Habitat: Peruvian guano (llae Griffin I) J'isagua (Kitton !*)
Mejillones, Bolivia (Firth !).
Islay, Peru (Griffin I)
;

•

!

;

;

A. caribeeus Cleve, Sch.

Atl., pi. Ixvii. figs. 9, 10.

Surface with indistinctly
Subcireular, diam. about 0'05 mm.
Colour ?
Central
defined transverse median areas, processes low.
O075 mm. broad. Markings punctate
space circular, distinct, about
•

on transverse areas, strife converging to
the processes inconspicuous, beyond the central areas radial and

and

irregular, but distinct

Processes rounded, about 0*013
straight to border.
broad border.
Habitat Darien (Schmidt).

mm.

broad, with

:

A. macraeanus Grev., Trans. Mic. Soc. Lond., 1863,
fig.

p. 51, pi.

iii.

18.

Circular or roundly elliptical, major axis 0"0625 to 0"115 mm.,
about Ij times minor. Surface rising slightly from the centre to
processes, elsewhere almost flat, transverse median areas short, indis005 to
Central space circular,
01 mm.
Colour pale grey.
tinct.
Markings delicate striae, those converging to the processes
broad.
apiculi sometimes
most evident, elsewhere radial and diverging
•

;

evident on transverse areas, and on a narrow band close to border.
Sch. Atl.,
Processes 2, large, about 0"0325 mm. broad, circular.

—

pi. xxxi. fig. 5.

Habitat: Ceylon (Macrae!);
North America (Weissflog !).

Oamaru (Rao!); Ashley

A. Grevillei Jan., Abh. Schl. Ges. vater.
fig.

Cult.,

1861,

to 1| times minor.

163,

pi.

ii.

11.

major axis from 0'12 to 0'165 mm., about
Surface rising slightly from centre to processes,

Elliptical, rarely oval,

l^

p.

Paver,

* In the Collection of Dr. Griffin.

;

A
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transverse median areas distinct, with outer ends rounded about 3/5
of radius from centre, slope towards border gentle.
Colour pale grey,

darker at outer ends of transverse areas.

0*01

O'OIS mm.

to

Central space round, distinct,

Markings

broad.

delicate striae, those converg-

ing to processes most evident, the others almost straight or slightly
convex towards processes at border; apiculi numerous, irregular,
most prominent at outer ends of transverse areas. Processes 2,
roundly elliptical, from
025 to
325 mm. broad.
Girdle aspect * showing obliquely truncate processes with margin
slightly protuberant.
Girdle hyaline, with median line parallel to its
edges,
025 mm. broad in valve 0*115 mm. in diam. Sch. Atl,
•

•

—

•

pi.

XXX.

15.

fig.

Peruvian guano (Firth
Eae Kitton !) Mejillones
Pisagua ( Weissflog Kitton *) Mejillones, Bolivia
Bessels f)
Pabellan de Pico guano (Cleve).

Habitat

:

!

guano (Kitton
(Firth

!

!)

!

!

;

;

;

§ 14.

A

!

!

;

Ketifokmes.

reticulum over entire surface or confined to central or peripheral

portions, sometimes indistinct.
costse, or

Markings obscure,

forming punctate interrupted strands.

delicate striae or
Interspaces hyaline.

Apiculi obscure or absent.
A.

textilis

Sch. Atl., pi. Ixsxix.

fig. 9.

Subcircular, diam.
095 mm. Surface sloping gently to border.
Central space circular, distinct, 0*015 mm. broad.
Markings a delicate reticulum with minute irregular meshes, having delicate points at
Border distinct, with irregular radial or somewhat oblique
the angles.
lines.
Processes circular, 0*019 mm. broad, central portion relatively
•

small, hyaline.

Habitat

:

Santa Monica deposit (Schmidt).

A. suhreticulatus.

— A. pruinosus
pi.

var. suhreticulata Grrun., Sch. Atl.,

Ixxxix. figs. 5, 6.

major axis 0*075 to 0*13 mm., 1 J to 1^ times minor.
or central portion sometimes slightly elevated, with outer

Elliptical,

Surface

flat

Colour pale grey or
edge distinct and convex between processes.
smoky grey. Central space rounded, 0*01 to 0*0175 mm. broad,
^Tarkings evident, striae converging to the processes, those
distinct.
on intermediate areas indistinct, straight, radial, a reticulum with
apiculi absent.
Processes 2, round or
unequal meshes well defined
0275 mm. broad, their circumference sometimes
0175 to
elliptical,
;

*

*

rough.
Firth Griffin Cleve !)
Habitat Santa Monica deposit (Piae
Crescent City, California (Weissflog Griffin !) ; Los Angelos (Hard!

:

!

!

!

man

!

I).

* Also in the Collection of Dr. GrifBn and Mr. E. Grove,
J In the Collection of Mr. Julien
t In the Collection of Dr. Griffin.

1888.

3 p

Deby.
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— Irregularly

Var. decipiens.

or Rul)nval, major axis
Surface with transverse metliau

elliptical

0'0575 mm., about 1} times minor.

areas indistinct, the outer ends about half of semi-minor axis from
Markings minute, punctate, a few short faint irregular striae
centre.

converging to the processes

0075 mm,

2, round,

Habitat

:

;

Processes

apiculi indistinct or absent.

broad.

Ceylon (WeissQog

!)

;

Los Angelos (Hardman

A. reticulatus Grev. Trans. Mic. Soc. Lond., 1863,
fig.

p.

!)

46,

pi.

ii.

10.

0725 mm., about 1 ^Ij times minor.
Roundly elliptical, major axis
Surface rising gradually from centre to processes, the central portion
sharply defined, extending to outer side of processes, widest opposite
Colour pale
the central space, reaching to 4 jo of radius from centre.
Markings
Central space round, distinct, 0* 0125 mm. broad.
grey.
*

sometimes with minute
anastomosing on the central portion, but
between the converging sets more faint with frequent anastomoses,
around the border distinct, straight, or sliglitly bent, distant. ProSch. Atl,,
cesses 2, small, outer end rounded, about 0* 01 mm. broad,
pL XXX. figs, 1-3. A. reticulatus var., Sch. Atl., pi. xxx. fig. 4.
Zanzibar (Weissflog !)
Habitat
Bass Straits (Johnson !) ;
llolothurians, Caliscrapings from Haliotis shells, Peru (Grove !)
Pied Sea (Grunow)
Peru and Amboyna (Grove).
fornia (Kinker !)
Major axis
Sch. Atl., pi. xxx. fig. 5.
Var. quadrisignata
0*05 mm., about 1^ times minor. Markings: stria) converging to
processes less evident, reticulum on transverse areas faint but evident,
on 2 or 4 small subsymmetrical areas more prominent.
Habitat Campeachy Bay (Weissflog !) Auckland (Cleve).
07 mm.,
Var. capensis Sch. Atl., pi. xxx. fig. 6.
Major axis
Surface with central portion extending to
about lyY times minor.
middle of processes, its protuberant lateral portion nearer the border.
Markings striae converging to the processes more distant and irregular,
a reticulum faint and only on lateral protuberant parts of central
portion.
Processes oval, long axis directed straight or obliquely
evident, strise converging to the processes
lateral protuberances, rarely

—

:

;

;

;

;

—

:

;

—

•

:

tow'ards centre.

Habitat

:

Cape of Good Hope (Schmidt).
A. compositus Sch. Atl.,

Eoundly

pi.

xxx.

fig. 9.

major axis
1825 mm,, about 14 times minor.
Surface rising slightly towards the processes, elsewhere almost flat
a distinctly defined, irregularly oval, subsymmetrical, median area,
extending to, and with long axis in Hue of, processes, its minor axis
from 1/2 to 3/5 of that of the valve.
Colour light smoky grey.
Central space circular, about 0*015 mm. broad.
Markings: around
central space a band of large, somewhat obconical, unequal, mostly 3or 4-sided areolae, reaching from 1/2 to 3/5 of minor axis of median
area, on the remainder of this area an irregular reticulum with meshes,
elliptical,

•

;

A
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mostly 4-sided, outside of it the radial lines distinct,
concave towards processes, with transverse anastomosing
lines, few irregular.
Processes 2, outer edge close to border,
mammillate, elliptical, breadth
02 mm.
Habitat Manilla (Hardman !) locality unknown (Weissflog !).
large, unequal,

slightly

•

:

;

A. Schmidtii Griindl., Sch. Atl.,

pi.

xxx.

fig. 7.

Irregularly elliptical, lobate, major axis
1425 mm., about 1^
times minor.
Surface with central portion slightly elevated, its outer
edge irregularly rounded, distinct, not reaching processes, but extending
Central space
to about 3/5 of radius from centre.
Colour pale grey.
inconspicuous, rounded, about
005 mm. broad. Markings on central
portion faint, irregular, distant, striae forming an irregular reticulum,
most distinct towards its outer edge, those converging to the processes
short, distinct, at wide unequal intervals on the outer side of the processes, a distinct reticulum sometimes present but not reaching border,
the striae around the border straight or somewhat convex towards processes, distinct, rarely closely disposed.
Processes 2, rounded, about
•

•

0'015 mm.

broad, at

Habitat:

some distance from border.

From

Sound (Grove \)

;

Holothurians, Sumatra' (Deby
Campeachy Bay (Schmidt),

!)

;

King George's

A. opulenius sp. n.
Circular, diam.
0875 mm. Surface with outer edge of central
Colour pale smoky
portion indistinct, concave between processes.
0125 mm. broad. Markings
grey.
Central space round, distinct,
minute, punctate, forming distinct strands, diverging from central
space, sometimes irregular with hyaline interspaces, the strise converging to processes irregular, outside of central portion narrow hyaline
lines between the punctate areas, the striae around the border delicate,
radial; reticulum absent.
Processes 4, unsymmetrical, somewhat
•

•

unequal, from 0*0125 to 0-0175 mm. broad.— PI. XIV. fig. 4.
This form has been united by Grunow with A. cselatus as forma
It is nearer
quadriocellata, but it bears little affinity to this species.

A.

speciosus.

Habitat

:

Santa Monica deposit (Weissflog
A. speciosus Sch. Atl.,

pi.

!),

Ixxx. fig 5.

Surface with central
Obtusely quadrangular, diam. 0"15 mm.
flat, its outer edge distinct, irregular, concave outwards between
Elevations beneath
the processes at about 2/3 of radius from centre.
Central space round,
Colour pale smoky grey.
processes high.

area

0225 mm. broad. Markings punctate, distinct, on evident strands
diverging and widening outwards from central space, and separated
by hyaline interspaces, less distinct around the border, delicate striae
present around base of processes, a reticulum with unequal meshes
well marked outside of central area and sometimes arouud processes,
•

3 p 2

—
;

Transactions of the Society.

396

Processes 4, roundly elliptical,
the mcsbes smallest close to border.
Sch. Atl., pi. cviii. fig. 3.
about 0-(»2 mm. broad.
Habitat Santa Monica deposit (Rae Gray Kinker Kitton !).

—

!

:

A. suhspeciosus

!

!

sp. n.

major axis 0" 1125 mm., from 1} to 1.^ times minor.
central portion between processes somewhat elevated,
with
Surface
oval or irregularly diamond-shaped, outer edge distinct, sometimes
Colour pale grey.
irregular, beyond this slope to border gentle.
Elliptical,

015 mm. broad, distinct. I\rarkings punctate,
Central space circular,
minute, in interrupted, narrow, irregular strands radiating from central
space, an irregular reticulum about outer edge of central portion,
beyond this the strife radial or oblique and curved, those converging to
the processes irregularly bent and irregular. Processes 2, elliptical,
0"015 mm. broad, the outer ends convex, high. PI. XIV. lig. 8.
Santa Monica deposit (Kae Gray Deby Griffin !)
Habitat
•

—

!

:

Los Angelos (Hardman
§ 15.

!

!

!).

Species dubi.e vel EXOLusiB.

gigas Ehrb., IMon. Ber. Ak., 1844, p. 77.— Fragmentary,
and about 90^ from this.
Markings distinct, distant, curved lines radiCentral space absent.
ating and diverging towards tumid border, the latter bearing sigmoid
lines separating similarly curved rows of granules. Process prominent, convex, elliptical, around the central portion a narrow granulate band, and outside of this a broader band similar to the tumid
Ehrb. IMikrog., pi. xix. fig. 63 ; Ralfs in Pritch. Inf., p. 84(J ;
border.
Coscinodiscus Auliscus
Grev. Trans. Mic. Soc. Lond., 1863, p. 52.
Kiitz., Sp. Alg., p. 126.
Habitat iEgina (Ehrenberg).
Circular.
A. ahiericanus Ehrb., MiUrog., pi. xxxiii. 14, fig. 2.
Central space large irregularly quadrate, with rounded angles at processes and middle of intervening area. Markings distinct, distant, lines
straight at right angles to line of processes, elsewhere concave
towards the processes. Processes 2, subcircular, their border wide.
Ealfs in Pritch. Inf., p. 846 ; Grev. Trans. Mic. Soc. Lond., 1803,

A.

(?)

sides slightly protuberant opposite process

—

:

—

p. 52.

Probably, as pointed out by Ealfs, this species is the same as
A. sculftus W. Sm.
Habitat: Brackish marshes near Norwich, Connecticut (Ehrenberg).
A. ctjlindricus Ehrb., Mon. Ber. Ak., 1843, p. 271.-Of this
The frustule is said to be
species no figure has been published.
cylindrical, often tibia-like, the disc on each side orbicular, plain, its
margin and middle portion marked by various radiating lines, the
apertures ( - processes) 2, oblique, large, but scarcely raised above
Diam.
045 to
095 mm. Specimens so named were
the margin.
observed by Ehrenberg from Ems mud near Weimar, fiom marine
•

A
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at Norderney, from Jahde mud near Hochsiel Jeverland, and
from sand at the mouth of the Tajo. Conf. Kalfs in Pritch. Inf.,
Grev. Trans. Mic. Soc. Lond., 1863, p. 52.
p. 846
A. foly stigma Ehrb., Mon. Ber. Ak., 1844, p. 77, has not been
adequately defined. Ehrenberg only noted that the valve had "cellules
or apiculi " equal, small, disposed without order, and not contiguous.
His specimens were from Ems mud near Weimar. Kiitzing added
that it differed from Coscinodiscus radiolatus in having a little larger
about 7 instead of 9 in 0*01 mm.
radiating markings
converging
It
in two lateral whorls, and recorded it as fossil in North America.
is identical with Coscinodiscus polystigma Ehrb., i\Ion. Ber. Ak., 1843,
Conf.
p. 271, and Auliseus 'polystigmus Kalfs, in Pritch. Inf., p. 846.
Grev. Trans. Mic. Soc. Lond., 1863, p. 52.
A. fulvus Kaben., Flor. Europ. Alg. aq. dulc, p. 320, is Eupodiseus
fulvus W. Sm. (Syu. Brit. Diat., i. p. 24), and was correctly referred
by Kalfs to Actinoeyelus.
I am unacquainted with A. granidatus Bail, and A. quadriceps
Bail., which occur, according to Habirshaw, in the collection of
Prof. Bailey, but remain nomina nuda.

mud

—

;

—

—

Artificial Key.
1.

Processes six, two large mammillate, two smaller at ends of
transverse area, and two at considerable unequal distances
from the corresponding sides of the large ones. Markings
pruinose strise a clear cui'ved band at outer ends of transverse areas
No such processes
clear concavo-convex space on inner side of each process
Two clear spaces between each process and the central space,
that nearer the centre long, narrow
No such clear areas
Valve with three distinct zones. Markings costate, star-shaped
at centre
No such zones
Markings areolate, unequal, large, pearly ; processes low, broad.
Transverse median areas obscure
Markings areolate, unequal, large, pearly processes low, broad.
Transverse median areas prominent, obovate
;

2.

3.

4.

A

. .

dissimilis.

2
lacunosus.
fenestratus.

3
stelliger.

4
fractus.

;

No

convolutus.

such markings
5
5. A marginal band of large lanceolate markings
mirabilis.
No such marginal band
6
6. Striae short, distant, flexuous, irregular but distinct
..
..
pressus.
No such striae
7
8
7. Processes close to the central space
much nearer border
9
„
10
8. Apiculate
Non-apiculate
11
10. Striae converging to the processes evident, elsewhere obscure ..
accedens.
Markings obscure throughout
propinquus.
11. Markings minute, round, granular, most evident towards
border, rows radial
Eattrayi,
large round granules, rows inconspicuous, radiating
„
and diverging
rohustus.
9. Central space diamond-shaped
12
diamond-shaped
not
13
„
„
12. Transverse areas absent
14
present
15
„
„
,

,

;
.
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14.

Markings obscure.

Society.

Processes 4
Processes 2, close to major axis,

DJinule, punctate.
15. Transverse areas faint
„ distinct
„

„

16.

Apiculate

Non-npiculate, a delicate reticulum witli small raesbes evident
Apiculi aggregated on a narrow band around each process
..
few, minute, between outer edges of transverse areas
„
and the areas between the centre and processes
..
19. Transverse area narrow, with clavate outliTie
„ widening towards border with irregular outline
„
17. Transverse areas, with concave or straight ends and obscure
18.

markings

pectinutus.

19
eximius.
antiquus.

rounded
Transverse areas expanding widely outwards. Processes large, high, with sides concave
and apices convex
delicate.
Convolute anastomosing clear lines between transverse areas and those extending
between central space and processes

decoratus.

20

hardmanianvn.

delicate.

13. Central space elongately elliptical.

„

Biddulphia.

intestindlit.

Transverse areas oblique

to direction of processes

„

16
17
18
graciUimus.

iusignis.

with convex ends and evident markings
pearly areola) forming a marginal band
and V-shapcd lines on the central side of
each process
Appearance otherwise
20. Markings sctibrous.
Transverse areas narrow towards the
centre, their outer ends suddenly expanding,

„

nitidus.

„

„

y,

parvulus.

raeanu».

Transverse areas defined by a clear
Markings small, round, granular, in
radial rows beyond tins band

indefinite.

band.

21.
22.

24.

25.

27.

„ round or angular
„
No transverse median areas
Transverse median areas present
reticulum
Reticulum almost confined to central portion of valve
....
No reticulum
Eeticulum with small subregular meshes, central portion of
valve not diti'erentiated from peripheral ..
..
coarse, irregular, outline of central portion extending
„
between sides of processes faint
irregular, distinct only outside of sharply defined
„
central portion.
Processes 4
Central portion of valve distinct
indistinct, regularly rounded, a re„
„
,,
ticulum with small delicate meshes
chiefly on its outer part
Central portion regularly rounded, not reaching central side

A

of processes

„

„

„

„

pauper.
21

22
23
24
25
26
texiilis.

stibreticulatus.
speciostis,

27

spectabilis.

Schmidtii.

extending round outer side of processes and
pr(jtruding opposite the central space
elliptical, not protruding opposite the central
.

space
26. Central portion indistinct

distinct
„
„
undifferentiated
„
„
28. Central portion continued round outer side of processes.
Markings obscure striae
extending to processes, between these its
„
„
sides reaching close to border.
Markings
minute, punctate
extending to processes, its sides between these
„
„
concave outwards. Processes 4
29. Outline of central portion hourglnss-shaped
not hourglass-shaped
„
«
„

reticulatus.

compositus.

t8
29
30
lucidus.

sublievis.

ojiuhntus.

31
32

A
31.

Revisioyi of the

The

Strise distant, at border

central portion distinct.

towards processes
„

„
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concave
elegnnx.

..

the central space.

Striae

crowded
32.

The

amoenus.

central portion continued round outer side of processes,
protruding between these opposite the
central space
reaching the processes. Markings in in„
„
terrupted strands radiating from central

space
clear curved band at sides of central space.
Markings
granular
No such band
33. On each side of valve 3 symmetrical lines diverging from
central space towards border
No such diverging lines
34. Markings punctate, without order
obscure
„
delicate strise
„
30.

A

„

899

distinct

A clear irregular narrow

intercedens.

suhspeciosug.
Clevei.

33
Uneatus.

34
nanus.

35
36
37

band, radiating from central space to
border at sides of converging strise. Processes 2
barbadensia.
No such band
38
38. Apiculi few at border and midway between processes.
Processes 3
Caballi.
on a narrow band around centre and at border. Pro„
cesses 2
punctulatus.
36. Apiculi at border only, between processes.
Processes 2, large
nebulo-pundatus.
prominent,
chiefly
at
border
and
around
central
space
normanianus.
„
numerous, absent only from central space
punctatus.
„
„
aggregated on a narrow band around border, about tlie
„
processes, and on narrow bands at or within semiradius, and concave outwards at the middle
Stockliardtii.
minute, numerous. Strise between central space and
„
35.

. .

. .

. .

.

.

processes straight
australiensis.
border.
Rounded granules aggregated
around central space
euperbus.
most evident around border. Strise most evident around
„
central space
formosus.
37. The strands of markings diverging from central space distant,
often interrupted
interruptus.
irregular, broadest but unequal around
„
„
central space
Hauckii.
interrupted to form round or irregular
„
„
patches, curved, pruinose, towards
the border crowded, without order
rugosus.
Strise coarse; irregular, radial and diverging from central
Apiculate
space, at border delicate.
,
moronensis.
forming subregular sharp rough lines, with shorter lines
„
around border. Apiculi minute, scattered
confluens.
rough, more closely placed, radial and diverging. Non„
apiculate
pruinosus.
diverging from central space to border, straight or sig„
moid, distant, convex towards the processes
..
..
incertus,
course, interrupted towards central space.
Processes
„
small, high
acutiusculua.
23. Transverse areas with outer ends faint
39
at

„

„

.

„
39.

41.

„

„

,,

.

. .

.

. .

distinct

40

Diverging strise interrupted near central space, faint at border.
Non-apiculate
Processes small, high, with free ends
Strise faint, continuous.
convex

Markings otherwise
Markings in radial strands expanding regularly

caribous.
obscurus.

41
to border,

lines converging to processes sharply curved at inner ends,

No

almost straight on outer portion
such strands

intermedius.

42
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42.

Vnlvo elonpittly

43.

Outer eudd

43

dlipticjil

Stritc delicate

sulicircular.

„

but

curved
border stria? delicate,

little

of transverse areas close to

;

closely placed, convex towards processes. Apiculifew

„

„

„

nuicraeanus.

not close to border;
Apiculi
tinct.

ovalis.

slriaj dis-

minute,

chiefly on tninsverso areas

and around border
40. Processes 2, large, proximal portion obcouicul

distal

..

convex

..
..

No

such processes
44. A second elliptical area, with major axis transverse within
outer larger transverse area
No such area present
45. Transverse areas with a series of flcxuous stri."» around and
almost parallel to their outer ends
a faint reticulum at their outer ends.
„
„
„
„

^,

„

oamarueims.
44
lunatia.

45

.

.

sculptus.

Striae continuous, punctate, distinct

.

cxlalus.

markings in irregular plumose strands,
a few irregular evident Ixuids passing
from the outer sides of these areas
towards the processes

short distinct coAsb at tluii middle,
and delicate curved diverging stria)
ariiuud tlie sides
the intervals
striiB fine, distant, radial
„
„
„
closely punctate
numerous,
placed.
Apiculi
closely
delicate,
Striae throughout
most prominent on transverse area, valve elongately

„

„

pr.vlatus.

suhcselutus.

„

gplendidits.

;

rli'ipis.

Grevillei.

elliptical

PSEUDAULISCUS

Sch. emend.

Fseudauliseus Sch. emend., Atl. Explan.,

pi. xxxii. figs.

28, 29.

Surface flat or with an
Valve circular, subcircular, or elliptical.
Colour
elevated zone within, more rarely outside of the processes.
Central space absent or minute.
pale grey to pale smoky grey.
Marldngs areolate, granular or punctate in radial, rarely in secondary
concentric or oblique rows, sometimes without order ; striae inconspicuous, sometimes converging around the processes or placed at a
distance from these; a reticulum rare; apiculi frequent, scattered

over the whole surface, or more rarely confined to the highest zone or
Processes
Border narrow, hyaline or striated.
only near the border.
2 to 9, rarely minute, round or elliptical, inserted close to the circumLend. -Fort. Diat. Ceyl.,
ference, then- border sometimes striated.
Aidiscus pro parte Jan. Abh. Schl. Ges. vater. Cult., 1861,
p. 64.
Grev.
Eupodiscus pro parte Kitton in Pritch. Inf, p. 938.
p. 162.
Cerataulus pro parte Grun. in
Trans. Mic. Soc. Lond., 1861, p. 88.

—

Sch. Atl.,

pi.

CSV.

fig.

10.

Fseudauliseus amhiguus Grev., Trans. Mic. See. Lend., 1863, p. 74,
pi. V. fig.

23.

to 0-055 mm., about 1^- times
Pioundly elliptical, major axis
Surface highest and shghtly convex between the processes,
Markings
Colour hyaline.
thence sloping gently to the border.

0'045

minor.

A
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mm,, decreasing

sliglitly

Processes 2, roundly elliptical, about 0*01
broad, a limiting band of minute markings sometimes distinct.
This species forms the transition to Eupodiscus.

towards the border.

mm.

Habitat Cambridge deposit, Barbadoes (Johnson !).
Subcircular, axes
05 mm., subequal. Colour pale
Var. major.
grey. Markings 4 in 0' 01 mm., outlines more distinct, largest about
Border finely
each side of the convex area between the processes.
undulate.
Processes 2, at ends of minor axis, their peripheral side
more sharply defined than their central. PI. XV. fig. 1.
Habitat Barbadoes (Hardman !).
:

—

•

—

:

P.

Jiirsutus sp. n.

major axis
2 mm., about If times minor. Surface
suddenly at the processes.
Colour pale grey.
Markings
minute polygonal areolge, 8 in O'Ol mm., without interspaces, rows
visible only around the processes, elsewhere without order
apiculi
numerous, scattered but prominent. Processes 2, circular or elliptical.
0"025 mm. broad, their free ends obliquely truncated outwards,
hyaline, insertion a short distance from the border.
PL XV. fig. 3.
Habitat Eastern Archipelago * (Macrae !).
Elliptical,

•

rising

;

—

:

P.

tetrao]phthalmus Cleve

MS.

0825 mm.
Circular, diam.
Surface with 4 slight but evident
cuneate inflations expanding outwards almost from the centre to the
Markings faint reticulate, about 4 in
outer edge of the processes.
0*01 mm., subequal, in obscure radial rows or without order, most
Processes 4, symmetrical, rounded, about
evident on the inflations.
0"0075 mm. broad, most abrupt on the outer side, their border
narrow, smooth.
PI. XIV. fig. 10.
The inflations here recall those found in some CoscinodisGi and
•

—

Aulaoodisci.

Habitat

:

P. notatus.

Barbadoes deposit (Cleve

!),

—A. nofatus Grev., Trans. Mic.
pl.

i.

Soc. Lond., 1865,

p

5,

fig. 2.

0*05 mm.
Surface flat.
Colour pale grey.
small, rounded, granular, irregular on the central portion,
in indistinct radial but slightly curved rows towards the border,
interspaces distinct, widest towards the centre.
Processes 2, circular,
Circular, diam.

Markings

about 0'0075

mm.

broad, insertion about 1/3 of radius from the

border.

Habitat:

Cambridge

deposit,

Barbadoes

(Johnson!);

Oamaru

deposit (Grove).
* Found, according to Dr. Macrae, in Holothurians purchased in the China
market, but probably from Torres Straits.

—
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P. radiatus

Bail.,

Smiths. Contrib., 1853, p.

6, fig.

13.

0*0525

to O'l mm., from
Subcircular to elliptical, major axis
Surface almost flat, rising but slightly
to \-^Q times minor.
Central area rounded or
towards the processes. Colour pale grey.
irref nlarlv elliptical, with long axis at right angles to line of processes,
Markings irregular,
indistinct,' from 0*0075 to 0' 0125 mm. broad.

II

area, outside of this areolate, minute, gradually
towards the border; row's converging around the
processes distinct, elsewhere straight or slightly convex towards the
Border distinct, with evident radial strife.
processes, and radial.
A. Baileyi
Processes 2, subcircular, from 0"01 to 0*015 mm. broad.
Grev., Trans. Mic. Soc. Lond,, 1863, p. 41).
The border is more evident in some smaller subcircular, than in
larger elliptical specimens from Nottingham U.S.

and granular on central
incrciising in size

Nottingham deposit (Hardman !) Long Island, United
New York Harbour (Kitton!*) mud from New
mud from Hudson Paver at West Point (Bailey,
York Harbour
Bockaway, Long Island, I'nited States (Bailey)
Weissflog !)
Pensacola (Grove !) Yera Cruz and Pensacola Bay (Deby !).
Habitat

;

:

States (Bailey!*)

;

;

;

;

;

;

P. Behji Leud.-Fort., Diat. Ceyl.,

p. 64, pi. viii. fig. 75.

Surface sloping gently between the
Circular, diam. 0*125 mm.
01
Markings rounded, granular, about 4 in
processes to the border.
mm. ; rows straight, radial, secondary indistinct concentric rows most
*

indistinct short
evident towards the centre ; interspaces hyaline
radiating lines around the border, extending from about outer 2/5 of
radius, striae converging to the processes distant, short, straight or
slightly curved; apiculi round, widely placed, irregular, forming a
Processes 3, irregularly elliptical or
single band near the border.
;

more rounded, about 0*01 mm. broad.
Habitat

:

Ceylon (Leuduger-Fortmorel).

P. i^eruvianus.

—Auliscus peruvianus Grev., Trans. Mic.
1862,

p. 25,

pL

ii.

Soc. Lond.,

fig. 6.

Subcircular, elliptical or obtusely triangular, diam.

0*055

to

0*21

mm., major axis sometimes If times minor. Surface flat at centre,
sloping gently to the border, and rising gradually to the processes.
Colour pale grey. Markings polygonal, 5 in 0*01 mm., irregular at
the centre, elsewhere in straight radial fasciculate rows, those converging to the processes almost straight in their central, but sharply
curved in their outer portion ; apiculi sometimes present, but inconBorder distinct, from 1/20 to 1/40 of radius broad, striae
12 in 0*01 mm., and at subregular intervals more evident

spicuous.

10

to

radial lines.

Processes 2, rarely
•

1,

3, or 4, elliptical, in

In the Collection of Dr. E. K. Greville.

small valves

—
A

:
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Auliscus radiatus Jan. (not Ehrb.) Abh. Schl. Ges.
1861, p. 162, pi. i, fig. 6. Eic^odiscus? Peruvianus
Kitton in Prich. Inf., p. 938.
This is not Eu])odiseus radiatus W. Sm. (Syn. Brit. Diat., i,
p. 24, pi. XXX. fig. 255) as Janisch has staled with some hesitation,
Smith's species being a Biddulphia with a variety of synonyms (see
Auliscus peruvianus var. (?) ovalis Grun. forma quadrip. 915).
often circular.
vater. Cult.,

ocellata, in Weissflog's collections, is typical.

Habitat Peruvian guano (Kitton Macrae Weissflog GreviUe
Patos Island guano (Johnson !)
*)
Santa Marta deposit
(Weissflog
Deby !)
Colon, (Deby
Hardman !) ; Port Seguro,
intestine of turtle (Hardman f) ; Holothurians, California (Kinker !)
:

Eae

!

!

!

;

!

!

;

!

!

;

!

loc. ? (Griffin

!).

—

Var. tenera nov.
Circular, diam. from
05 to
065 mm. Surface
with slope at border less evident. Markings more delicate, 8 to 10 in
O'Ol mm., those around the roundly elHptical central area more prominent; the rows radial, non-fasciculate, those converging to the
processes less obvious.
Processes 2, round or elliptical,
0075 mm.
broad.
•

•

•

Habitat Foreign Ascidia, locality unknown (Firth !).
Var. spinosa Kitton MS. Eoundly elliptical, major axis
135 mm., about l^J^. times minor. Surface rising somewhat steeply
Central area elliptical, distinctly defined, with major
to the processes.
axis almost in line of processes.
Markings apiculi numerous, large,
rare, on a narrow band within the border, most distinct in a circle
around the border. Processes 2, relatively small, circular,
0075 mm.
:

—

•

:

'

broad.

Kitton is of opinion that this var. might be united to the genus
Biddulphia.
Habitat Eio Janeiro (Kitton !).
:

P. ralfsianus.

—Auliscus ralfsianus
1863,

p. 52,

pi

Grev., Trans. Mic. Soc. Lond.,
fig. 21.

iii.

Eoundly elliptical, major axis from 0-1125 to 0*2 mm., about 1^
times minor, or circular and smaller,
06 mm. diam. Surface highest
on a median oval area extending between the processes, and about 1/2
of minor axis broad, with outer edge indistinct, sometimes on this area
a depression about half of distance of process from centre, slope to the
Markings round, granular, 4 in O'Ol mm., rows
border gentle.
straight, radial, those converging to each process manifest a reticulum
of large irregular polygonal meshes, distinct, but sometimes evanescent
towards the central side of the processes, the meshes subequal or
slightly smaller on the depressed portions of the median area. Border
with almost regular radial sharp lines, inner edge finely and irregularly
Processes 2, elliptical, large,
0175 to
undulate.
025 mm. broad.
Cerataulus pacificus Grun., Sch. Atl., pi. cxv. fig. 10. Eupodiseus
•

;

•

—

*

In the Collection of Dr. GrifSn.

f

Ii the Collection of Mr. Julien Deby,

—

—
904

;;
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harhadensis Grev.,

ibid.,

1864,

p. SS, pi. sii. fig 4.

Aidisciis cellidatus

Grev., M.S. in Coll.

Habitat Nottingham, Maryland (Johnson GriflSn !) Cambridge
Barbadoes (Johnson! Ilardman!) Bridgewater deposit,
Jiarbadoes (Johnson !) liio Janeiro (Hardnian !)
Colon and Calvert
County, Maryland (Kitton) ; Galapagos Islands (Cleve).
!

:

;

deposit,

;

P.

sjyinosus.

;

— Auliscus

sjntiosus F. Christian, Sch. Atl., pi. cxxv.
fig. 2.

0925 to
145 mm. Surface rising gradually
about 2/3 of radius to the highest zone, the latter
sharply defined on inner, less distinctly on outer side, about
0075
mm. broad, slope to the border gentle. Colour pale grey. ]\[arkings
minute, pol3'goual, 10 to 12 in O'Ol mm., without interspaces, rows
radial, secondary, indistinct, concentric rows visible on the highest
zone, strine converging to the processes short, distant, well marked
apiculi minute, irregularly scattered on the highest zone, a faint
irregular reticulum on the outer portion of the depressed central area,
and irregular short radial lines on the slope around the border.
Processes 2, round, 0'0125 to 0'0175 mm. broad, close to border.
Aiiliscus Febigerii Cleve MS.
Grunow and Schmidt justly regard this species as hardly referable
to Aidiscus, but have not proposed its union to another genus.
Habitat Nottingham deposit at West liiver (Febiger !* Deby !)
Circular, diam.

from the centre

•

•

for

:

Cambridge

deposit,

P. ornatus.

Maryland (Deby

!).

Aidiscus ornatus Grev., Trans. Mic. Soc. Lond., 1864,
p. 88, pi. xii. fig. 2.

Subcircular, diam.

•

0575 mm.

Surface

grey at centre, towards border hyaline.
irregularly disposed, largest towards the
short faint strioe visible at the edge of
circular, about O'Ol mm. broad, their

flat.

Colour pale smoky

Markings minute, punctate,
centre, near the border faint,

the processes.
Processes 5,
circumference with minute

irregularities.

Habitat
(Cleve

:

Cambridge deposit, Barbadoes

(Johnson

!)

;

Barbadoes

!).

P. nehulosus Kattr. (not Leud.-Fort.).! AuUscus nehulosus Grev.,
Trans. Mic. Soc. Lond., 1863, p. 74, pi. v. fig. 21.
diam. 0*0875 mm.
Surface rising slightly to the
Colour pale grey to hyaline.
Markings delicate striae,
those converging to the processes meeting at the centre, and at the
middle of the space intervening between the processes, least distinct
towards the centre ; apiculi few, irregular, chiefly between the
Circular,

processes.

*

la the Collection of Herr E. Weissflog.
nebulosus has been used by Leudugcr-Fortmorel
which more properly belongs to Eupodiscus (see p. 912).
t

The name

for a different form,

;

A
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Processes 4, subcircular, about
irregularities, the

processes and around the border.
•

J. Battray.

0175 mm. broad, their circumference with minute

central portion distinctly punctate.
Cambridge deposit,
Habitat

Barbadoes

:

Philippine Islands (Cleve

!)

Labuan (Cleve

;

P. jolmsonianus. — A. johnsonianus
1863, p. 51,

pi.

G-rev.,

(Johnson

!)

;

Cebu,

!).

Trans. Mic. Soc. Lend,,

iii. fig.

20.

Subcircular, diam.
0775 mm. Surface with low mammillations
beneath the processes, the space between these sloping gently to the
Markings minute, punctate,
border.
Colour pale smoky grey.
irregular at the centre, about half-way between the centre and the
processes in oblique irregular short lines, on the mammillations in
gets of radial slightly curved striae, and on the middle of the intervening space in radial finely flexuous rows, more faint towards the
Processes 4, symmetrical, circular, about
0075 mm. broad,
border.
their border with distinct radial striae.
Habitat Cambridge deposit, Barbadoes (Johnson Grreville !).
065 to
07 mm. Surface with diamondVar. eludens. Diam.
shaped central area well defined, no mammillations beneath the proMarkings on central area more
Colour almost hyaline.
cesses.
delicate obscure puncta, striae converging to the processes faint.
Processes 4, with narrow non-striated border.
Habitat Springfield deposit, Barbadoes (Doeg !).
•

'

:

!

—

"

•

:

P. elaboratus.

—Auliscus elaboratus
1863,

Circular, diam.

075

p. 51, pi.

Ealfs, Trans. Mic. Soc. Lond.,
fig.

iii.

19.

125 mm.

Surface flat on central
Colour pale smoky grey.
Central area indistinct, triangular, its sides concave between the inner
ends of the curved striae.
Markings punctate on the central area,
largest at its centre, deHcate non-flexuous stricB curving from the
outer edges of this area to the zone around the processes this zone
with its outer edge rounded, about
01 mm. broad, bearing delicate
closely-placed irregular puncta or faint striae, which converge around
the processes, at its inner edge faint radial flexuous stri^, diverging
towards the border, at the middle of the area between the adjoining
processes. Processes 3, circular, about
016 mm. broad, the border of
each faintly striated.
Habitat Cambridge deposit, Barbadoes (Johnson !) ; Bridgewater
" Barbadoes " (Greville
deposit, Barbadoes (Johnson !)
Cleve !)
Chalky Mount, Barbadoes (Firth !).
•

to

•

somewhat towards each

area, rising

process.

;

•

•

:

;

P. trigemmis.

—Auliscus trigemmis Sch.

!

Atl., pi. cxxv. fig. 16.

Circular, diam.
1075 mm. Surface flat, slightly convex at border.
Colour pale smoky grey.
Markings punctiform, scabrous, closely
placed but without order.
Border broad, sharply defined, hyaline.
Processes 3, symmetrical, circular, about 0-025 mm. broad, their
•

—
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numerous evident radial subpruinose strife, sometimes fasicnlato, and meeting; at their centre or leaving an elongate
narrow hyaline space, their border narrow, hyaline, their circumference

central portion witli

smooth.
Habitat

Sysran deposit (Grove

:

!)

" Simbirsk "

;

P. fulvinaius Cleve, Journ. Quek. Mic. CL, 1885,

p.

(Thum).
171,

pi. xii, fig. 9,

125 mm. SurSubcircular or circular, diam. from 0'0675 to
from the centre for 1/4 to 3/5 of radius to the
hif'hest zone, this zone from 1/3 to 1/12 of radius broad, with shallow

face rising shghtly

median depression, its edges indistinctly defined, sometimes passing
on the outer side of the processes, slope to the border gentle. Colour
pale smoky grey, darker around the edges of the highest zone.
]\larkings minute, punctate, in indistinct irregular radial lines, those
converging to the processes short, a series of faint, frequently anastomosing, hyaline lines sometimes present, most evident about the
apiculi few, near the border and about midway between
hi<^hest zone
Processes 2 or 3, rounded, from
the processes, sometimes absent.
O'O025 to 0'0075 mm. broad, their circumference sometimes rough.
Pant. Fossil. Bacil. Ung., p. 50. pi. xix. figs. 174, 175, 177.
A. imlvinatus var. ? Grun. in Sch. AtL, pi cxxv. fig. 17.
In small valves the elevated zone is sometimes indistinct. Pantocsek has distinguished. as forma appiculata and forma ^?^enn^s specimens
Specimens of the
with and without the marginal apiculi respectively.
latter with three processes he has named forma inernus triocellafa.
Szent
Habitat: Kekko deposit (Pautocsek Kinker Weissflog I)
Sysran
Peter, iSzakal, and Felso-Estergaly deposit (Pantocsek !)
deposit (Thum !*) ; Miihren deposit, Austria ( I'hum !*).
;

—

!

!

;

;

P. Petiti Leud.-Fort. Diat. Ceyl.,
Circular, diam.

0*0875

to

p. 64, pi. viii. fig. 76.

0*1225 mm.

Surface

to about semiradius, thence sloping gently to the

flat

from centre
Colour

border.

IMarkings, delicate,
pale yellowish grey, darker about the semiradius.
minute areolae ; rows straight, radial ; secondary oblique decussating
apiculi close to the border, distant, usually from 3 to 7,
distinct
Border opaque, sharply defined on
occurring between each process.
Processes 3, irregularly and transversely
its inner edge, narrow.
Eupodiscus ohsctirus Grev.,
elhptical, about 0*0075 mm. broad.
Trans. Mic. Soc. Lond., 1862, p. 90, pi. ix. fig. 4.
Habitat: Ceylon (Leuduger-Fortmorel, Kitton Macrae!); Cajje

rows

;

!

of

Good Hope (Macrae

!).

P. letonensis Janisch, Sch.

Atl., pi. Ixvii. fig. 14.

mm. Surface convex. Markings, delicate
6 to 8 in 0*01 mm., rows straight, radial; secondary oblique
decussating rows evident, striae converging to the processes absent.
Cu'cular, diam. 0"03'i

areolae,

* In the Collection of

Mr. Julion Duby.

——
A
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Processes 2, round, about
the level of the adjoining surface.
•

Habitat

broad, but

J.
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Rattray.

little

elevated above

Leton Bank (Janisch).

:

P. anceps

sp. n.

0825 mm. Surface subplain, rising someSubcircular, diam.
what at tho processes, sometimes a cle irer area, much more convex,
and reaching closer to the border on one side than on the other, extending between the processes. Markings subpruinose, irregularly but
inconspicuously and closely disposed radial striae, those converging to
the processes short, more distinct apiculi nuoierous, minute, irregular,
most crowded on the outer half of the valve, absent towards the centre.
Processes 2, circular, about 0"0125 mm. broad, their border narrow,
•

;

the circumference smooth.

MS.

— PL

XV.

fig.

Auliscus Grovei Cleve

4.

in Coll.

Habitat

Oamaru

:

P. diffusus

deposit (G-rove

Sch. Atl.,

sp. n.

0"075

Circular, diam. from

processes low.

!

Cleve

!).

10 (without name).

pi.

cxxv.

to

0"1125 mm.

Colour pale smoky grey.

fig.

Surface subplain,

Markings minute, punctate,

closely disposed, irregular or in faint radial or oblique rows

;

apiculi

numerous, most crowded towards the border, absent from a central
circular area, about 0*0175 mm. broad.
Processes 2, oval, with the
narrower end directed towards the centre, sometimes more nearly
circular, about 0*02 mm. broad, their border with distinct radial
punctate striae, their circumference rough.
Auliscus punctatus var. ?
or n. sp. ? Cleve MS. in Coll.
I have not observed the small central space

shown

in Schmidt's

figure.

Habitat

Oamaru

:

deposit (Grove

P. rotatus

!

Hardman

!

Cleve

!}.

sp. n.

075 mm. Surface subplain, the central area
with sides deeply concave outwards, and angles
obtuse, extending outwards to processes. Colour pale grey. Markings
minute, punctate, obscure, least evident on the central area, without
order, striae converging to processes absent, non-apiculate.
Processes 5, symmetrical, circular,
01 mm. broad, their border narrovr.
Circular, diam.

•

clear, pentagonal,

"

—PL

XVI.

Habitat

fig. 7.
:

Chalky Mount, Barbadoes (Firth

!).

Artificial Key.
1.

2.

Processes

their central portion with evident
radial striae extending to their border
No such processes

trigemmis
2

Highest zone distinct, sharply defined on inner side and apicumarkings minute, granular, in secondary concentric
late
rows on the highest zone

spinosus

3, large, circular,

;

,

.
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3.

Highest zone indistinctly defined
rows only
No such zone
Border t;liari)ly defined

4.

Markings minute,
„

in railial

pulvinalus
3
4
5

areolatc, in radial and oblique rows
apiculi
..
3 to 7 between adjoining processes, prominent
granular, increasing towards the border, non-fasciculate.

;

Border striated

areolate, row

Petili

radiatus

fasciculate, the converging rows sharply
curved near the processes
Surface convex. Processes minute. Markings delicate, areolate,
in radial and oblique decussating rows.
Processes 2
almost flat. Processes large
„
with a cuneate inflation tapering inwards from each of
„
Markings areolate, 4 in O'Ol mm.,
the 4 processes.
most evident on tlie inflations
0'
Markings areolate, 4 in
01, non-apiculate
01 mm., rows visible only at pro8 in
„
„
cesses, apiculi prominent
granular
„
more minute, punctate, or forming delicate strise
„
Rows radial, striae converging to processes short, a circlet of
distinct apiculi at border no reticulum ..
..
a large meshed reticulum
„
„
short, radial, indistinct near border, elsewhere markings
„

„

6.

markings punctate

inconspicuous

„

5.

;

t;

peruvianus
letonensis

6

tetrnophthalmus

amh/guus
hirsuius
7

8

.

7.

;

irregular

Dthiji

ruljdanus
notatus

A

zone round each process punctate, outside of this zone short
curved striaj, centre punctate
elaboratus
No such zone
9
9. Markings punctate, irregular at centre, in faint oblique lines
near processes low mammillations beneath the
processes.
Processes 4
johnsonianut
striate in subregular order.
Valve apiculate
10
..
„
punctate, without order. Valve non-apiculate
..
11
„
10. Apiculi evident, absent from a small central area.
Processes 2.
Markings in radial rows
diffmus
Markings subpruinoso in
minute, but numerous.
„
conspicuous close radial strire, those converging to
the processes short, more evident
ancepa
faint, chiefly near border.
The four sets of con„
verging striaj meeting at centre and at middle of
space between adjoining processes
nehuloxns
11. Markings largest at centre.
Processes 5
ornatus
A pentiigonal clear central area with sides concave and angles
reaching tlie processes
rotatua
8.

;

.

MONOPSIA
Monopsia Grove

&

Grove

Sturt, Journ.

&

.

Sturt.

Quek. Mic. CL, 1887,

p. 141.

Yalves circular. Surface rising gradually towards the process.
Colour pale yellowish grey. Central space absent. Markings, delicate
closely-placed striae radiating from the edge of the process to the
border, but less evident on a narrow distinct band contiguous to the
border, minute scattered apiculi irregularly disposed, or most abundant
near the inner edge of the marginal band.
Process single, eccentric,
circular, with a single band of distinct elliptical gi-anules, having the

long axes radial about its semiradius, the outer portion finely striated,
the free end almost flat.

—

—
A
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Sturt, Journ. Quek. Mic. CI., 1887, p. 142,
pi. xiii. fig.

38.

1325 mm.
Colour sometimes pink near
07 to
Markings striate, striae 8 in O'Ol mm., sometimes
scabrous, the marginal band about 0*01 mm. broad, its inner edge
irregular.
Process from 0"0125 to 0"0275 mm. broad.
Sch. AtL,
Diam. from

•

•

the process.

—

pi.

cxxv.

figs.

Habitat

14, 15.

Oamaru

:

deposit (G-rove

DEBYA

!

Eae

&c.).

!

gen. n.

circular.
Surface fiat on central portion, slope to border
Markings minute, punctate, in
Colour pale smoky grey.
Processes minute, 3 to
radial lines, a reticulum sometimes present.
15, rounded or elliptical, between each adjoining pair 1 or 2 small
Glyj)hodiseus pro parte G-rove & Sturt, Journ. Quek. Mic.
apiculi.
CL, 1887, p. 10. Grun. in Sch. AtL, pi. csxv. Eupodisous pro parte
Grun., Bot. Centralbl., Bd. xxxi. No. 5, 1887, p. 133.
Sch. AtL,

Valves

distinct.

pi.

Ixxx.

D. oamaruensis.

—Eupodiscus oamaruensis Grun., Bot.
Bd. xxxL No.

5,

1887,

p.

Centralbl.,

133.

Surface almost flat from centre for
Diam. 0"06 to 0*095 mm.
about 5/18 of radius, slope to border steep. Colour most opaque around
Markings in faint radial lines a reticulum
the flat central portion.
01 mm., diminishing somesometimes distinct, with meshes 3^ to 4 in
0035 mm. broad. Height
what towards the border. Processes distinct,
Glyijliodiscus scintillans
of centre above edge of girdle 0*025 mm.
Grove & Sturt, Journ. Quek. Mic. CL, 1887, p. 10. Eupodiscus
simlirskianus Grun., Bot. Centralbl., Bd. xxxi. No. 5, 1887, p. 133.
GlypJwdisGus (?) simhirskianus Grun. in
Sch. AtL, pi. Ixxx. fig. 8.
G. (?) oamaruensis Grun. in
Sch. AtL, pl. cxxv. figs. 18 a-e, 19.
;

•

•

Sch. Atl.,

pl.

Habitat

(Grove

!

:

cxxv.

fig.

20.

Simbirsk (Dcby

Sysran deposit,

Hardman

!)

;

Oamaru

deposit

!).

EUPODISCUS

Ehrb. emend.

Eupodiscus Ehrb. emend., Mon. Ber.

Ak

,

1844,

p.

73.

fiat or slightly convex, the centre sometimes
Colour pale to dark grey.
Central space and
Markings areolate, subequal or decreasing from the
rosette absent.
rows radial, straight
centre outwards, rarely smallest at the centre
or curved, sometimes fasciculate or subradial, concentric, or without
order oblique decussating rows sometimes manifest, a distinct band
surrounding each process rare apiculi few or more numerous, and
Border narrow and hyaline, or
forming a circlet close to the border.
with delicate striae, and sometimes broad and more prominent, with

Circular.

Surface

slightly depressed.

;

;

;

3 Q

—
9

;
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Processes 1 to 4, circular or rcuudly elliptical, with
strife.
major axis radial or at right angles to the radius, sometimes small,
Aiilacodiscns
inserted close to or a short distance within the border.
Brightw. pro parte, Quart. Journ. Mic. Sci., 1860, p. 95.
eviJeut

HUMILES,

§ 1.

IMarkings in radial, sometimes
Border simple.
without order.

concentric

oblique

or

rows or

E. triocidatns Grov., Trans. Mic. Soc. Lond,, 18(54, p. 88, pi.
Van Heurck, Syn. Diat. Belg., pi. cxviii. fig. 8,
fig. 3

xii.

;

Diam. from

"

0525

to

•

0825 mm.

Surface almost

Colour

fiat.

jMarkings delicate unequal areohi3, about 2^ to 3 in
O'Ol mm., disposed without order, an indistinct band surrounding
Processes 3, circular, about
Border indistinct.
each process.
01 mm. broad, insertion near border.
pale

grev.

•

Habitat

Cambridge

:

deposit,

Barbadoes (Johnson

E. oculatus Grev., Trans. Mic. Soc. Lond., 1862,

Diam. from 0*05

0"15 mm.

to

Surface

flat

p.

!

*).

90,

pi. ix. fig. 3.

or sHghtly depressed

defined, extending
Colour
between the processes and sloping gently outwards to border.
JMarkings irregular polygonal areolae, about 3^ to 4 in
dark grey.
0*01 mm., largest at the centre, decreasing gradually towards the
border, somewhat pearly, strongly marked, disposed without order within
zone of processes, and in faint, oblique, curved, decussating rows near
01 mm. around
the border; short delicate radial striae, 8 to 10 in
inner edge of border. Border distinct, from 1 /lO to /1 5 of radius broad,
its inner wider portion hyaline, the outer with a single band of closely
Processes 2, subcircular or radially elliptical, from
disposed granules.
0*01 to
015 mm. broad, insertion about 2/3 of radius from centre.
Santa
Habitat: ^lonterey Stone (Johnson! Kitton Grifiiu !)
at

centre,

with the highest

zone

indistinctly

1

;

!

]\Ionica deposit (Kitton

!

Los Angelos (Hardman

l>ae

!

f Griffin

I)

;

" Monterey " (Hardman

!)

!).

E. simplex Grev., Trans. Mic. Soc. Lond., 1863,

p.

73,

075 to 0"17 mm. Surface flat.
Diam. from
equal, hexagonal areolae 4 in 0"01 mm., without a

pi. iv. fig.

20.

Markings sub
central dot, dis-

posed in straight or slightly curved oblique deiussating rows, no
apiculi numerous, proband around processes or border
minent, somewhat irregular, forming a single baud close to the border.
Processes 2, subcircular or roundly oval
Border narrow, hyaline.
0125 to 0*0175 mm. broad.
with long axis subradial, from
" BarHabitat
Cambridge deposit, Barbadoes (Johnson !)
badoes " (Greville !).

distinct

;

:

;

*
t

In the Collection of Dr. Greville.
In the Collection of Dr. Joim Murray, Edinburgh.

;

A
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E. inconsjpiciius sp. n.

Diam. 0'055 mm. Surface flat. Colour pale grey. Markings
hexagonal areolae, 4 in 0"01 mm., subequal or somewhat smaller
around the border, without order. Border narrow, hyaline. Processes
0025 mm. broad, placed
4, symmetrical, minute-, subcircular, about
upon the outermost band of areolae.
This species has sometimes been united to E. radiatus to which
it shows no close affinity.
Habitat Cove, Calvert County, Maryland (Gre^ille !).
•

:

E. minutus Grev., Trans. Mic. Soc. Lond., 1866,

p. 5, pi.

i.

fig.

13.

Diam. 0'05 mm. Surface slightly convex. Markings obscure,
01 mm., fiubequal to border, without order. Border
narrow, hyaline. Processes 4, about 1/4 of radius from circumference,
circular,* U"005 mm. broad, provided with a prominent lip on their
areolate, 5 in

"

peripheral side.
Greville expresses doubt as to the position of this species, and
notes that the processes are somewhat similar to those of Grasjpedoporus.
The structure is, however, quite eupodiscoid.
Habitat Springfield deposit, Barbadoes (Hardman f).
:

E. californicus Grun.,

Yan Heurck,

Syn. Diat. Belg., pi

cxviii. fig. 8.

Surface almost flat.
to 0'075 mm.
Colour pale
Markings, delicate polygonal areolae without a distinct rounded
central granule, irregular but largest about the centre, and decreasing
01 mm., arranged to form
gradually towards the border, 6 to 8 in
an evident band round each process, elsewhere in straight, radial,
apiculi 3, distinct, equidistant from
non-fasciculate rows
the
processes, but closer to the border, sometimes a few other smaller
Border distinct, about 1/10 to 1/14 of
apiculi also near the border.
radius broad, striae at its inner edge delicate, 8 in O'Ol mm., those on
01 mm., intermediate portion
the outer edge shorter, about 6 in
Processes 3, circular, about 0'003 mm. broad, insertion
hyaline.
from 3/4 to 4/5 of radius from border.
Gulf of Cahfornia
(Hardman
Habitat
Van Heurck)
"California" (Cole !t).
.

Diam. 0*0475

grey.

•

;

•

:

!

E. decrescens

sp. n.

0"0625 mm. Surface slightly convex. Colour
IMarkings hexagonal, areolae largest at centre and
decreasing uniformly towards the border, from 3 to 6 in O'Ol mm.,
forming oblique, slightly curved, decussating, non-fasciculate rows;
Diam. 0*04

to

pale to dark grey.

* In the figure, the processes are

shown

as transversely elliptical,
that the original of the sptcies
slide on which it was mounted having been broken in the Post Office,
X In the Collection of Mr. F. Kitton.
t I

am

informed by Mr.

Hardman

is

3 Q 2

lost,

the
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a distinct npicnlns close to bonier on each side of the valve and equiProcesses 2,
]iorder hyaline, narrow.
distant from the processes.
close to the border, about U 003 mm. broad, but high, with truncated
1*1. XIV. lig. 9.
ends, and directed obliquely outwards.
Habitat Kannahack, Cannibal Islands (Greville !).
•

—

:

E. nebulosus.

—P. nehulosus Leud-Fort., Diat.

Ceyl.,

1879,

p. (J4,

pi. vii. fig. 74.

Surface slightly convex towards the border.
12 mm.
Piam.
radial rows obscure, the
IMarkings minute, areolate, (8?) in Q- 01
apiculi many, prominent,
oblique decussating rows straight, evident
forming a distinct circlet close to the border, inserted at subregular
Processes 3, symmetrical, elliptical, with major axis at
intervals.
right angles to corresponding radius, low.
The appearance of the markings and processes seems to me to ally
this valve to Eupodiscus rather than to Pseudaiilisciis.
•

mm

,

;

Habitat

Ceylon (Leuduger-Fortmorel).

:

E. parvulus Grev. MS. in Herb.

Brit.

Mus.

Diam. 0*0525 to 0'0875 mm. Surface with central portion flat,
Colour pale grey to subhyaline.
the slope to the border gentle.
IMarkings areolate, towards the centre 5 to 6, decreasing gradually
01 mm., without order at the centre,
towards" the border to 8, in
elsewhere in uniformly curved, radial, subfasciculate, decussating rows.
Cl mm. I'rocesses
Border narrow, hyaline, or with faint striae, 8 in
1 or 2, subcircular or subregularly elliptical, 0"0025 to 0*003 mm.
broad, placed close to the border, sometimes more prominent on the
•

peripheral side.— PI.

XIV.

Mg. 8.

E. yunetidatus by Greville agree with
which he named E. imrimlus.
Habitat: " Parbadoes" (Johnson! Greville!); Cambridge deposit,
Barbadoes (Johnson !).
Diam. (?). IMarkings subequal from the centre
Var. concentrica.
to about semiradius, beyond this decreasing somewhat rapidly outon the central portion
wards, becoming punctiform near the border
irregular, beyond this in evident concentric regular bands. Processes 2,

Some specimens

labelled

several others

—

;

—

PI. XIV. fig. 7.
prominent, but small.
This var. is established on an unpublished drawing by Greville,
now in the British IMuseum. It is distinguished from E. imnctulatus
by the concentric arrangement of the markings beyond the semiradius.
1 have found no specimens in Greville's collection corresponding to
the drawing, which he left unnamed.
Habitat Loc. ? (Greville).
:

E. punctulatus Grev., Trans.

IMic. Soc.
fig.

Lend., 1863,

p. 73, pi. v.

19.

Diam. 0*08 mm. Surface slightly convex. Colour pale grey.
Markings punctate, smallest at the centre, soon becoming somewhat

—
A
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larger and siibequal to the border; irregular at tlie centre, beyond
this in evident, regular, concentric bands.
Border narrow, hyaline.
Processes 4, roundly elliptical, placed close to the border, about

0*0075 mm.
Habitat

:

broad.

Cambridge deposit, Barbadoes (Johnson).
§ 2.

Markings

NOBILES.

Border prominent.

fasciculate, evident.

E. radiatus * Bail. Smiths, Contrib., 1851, Art.

8, p. 39.

Diam. from 0"04:5 to 0*1175 mm. Surface flat, slope at border
Blarkings hexagonal areolae, 4 in 0*01 mm., subequal, in
gentle.
subradial, almost straight rows arranged in fasciculi, a single distinct
band of smaller areolae around the processes, and of larger somewhat
unequal ones around the border. Border narrow, striae delicate, 14
Processes 4, central portion hyaline, rounded,
to 16 in 0*01 mm.
Aulacodiscus radiatus Brightw., Quart.
about 0*0075 mm. broad.
Journ. Mic. Sci., 1860, p. 95, pi. v. figs. 10a, lOh (not Aulacodiscus
radiatus Grev., Trans. Mic. Soc. Lond., 1864, p. 11, pi. i. fig. 4)
Kalfs in Pritch. Inf., p. 843 ; H. L. Smith, Diat. Spec. Typ., No. 164
Van Heurck, Typ. Syn. Diat, Belg,, No. 509.
Kalfs states that the processes may be more than 4, as formerly
doubtfully asserted by Bailey.
I have only seen specimens with 4.
Habitat Soundings, South Atlantic, 2835 fathoms (H. L. Smith !)
:

rice-fields, Greorgia (Norman !)
South America (Van Heurck !)
sand from Kamortha, Nicobar Islands (Frauenfeld) shell cleanings
(Doeg t) Colon (Hardman !).
Diam,
Var. humilis.
045 mm. Surface slightly convex between
the processes. Markings sometimes forming fasciculi only between the
centre and the processes, the rows in the fasciculi converging to the
processes, elsewhere the secondary oblique rows more evident ; no
distinct band around the processes or border
apiculi 2, inserted near
the border, long, narrow, and equidistant, on opposite sides of the
Processes 2, conical, with obtuse free ends.
valve from the processes.
Habitat Eiver Orwell ( W. Smith !)
Med^ay (Dallas !).
,*

;

;

!

;

—

*

;

:

;

E. hardmanianus Grev., Trans. Mic. Soc. Lond., 1866,
pi. viii. fig.

Circular, rarely irregularly oval, diam.

Surface

flat

p. 80,

14.

from 0*0925 to 0*16

or slightly convex at the centre, the outer

half

mm.
flat.

Markings hexagonal areolae, subequal, 4 in
01 mm., irregular, on a small central area outside of this in straight
Border broad, somewhat
or substraight, subradial, fasciculate rows.
Colour pale grey.
*

elevated, its inner edge irregular, with remote, irregular, coarse radial
01 mm. Procecses 4,
striae and delicate intervening stri^, 8 in
*

*

Not

E. radiatis

W,

Sm., see

p. 915,

t In the Collection of Dr. Griffin.
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rarely nnsymmctrioal, inserted close to border, circular, or transversely
elliptical, hyaline, about 0-005 mm. broad.
This species, founded on Hardmun's South American valves, is not
to be separated from the specimens in the collections of Greville

and

E. marginatus.
Habitat: Bridgewater deposit, Barbadoes (Jobnson!); Cambrido^e
Kitton!);
deposit, Barbadoes (Johnson Greville!); Colon (Hardman
Gulf of California
shell cleaning?', South America (Hardman)

Hardman

labelled

!

!

;

(Hardman

!),

Species exclus-e vel inquirend^.

E.
E. amerieanus Ehrb. (fide Kalfs in Pritch. Inf., p. 843).
E. quafernarius
ffermanicns Ehrb. (iMon. Ber. Ak., 18-14, p. 81).
Ehrb. (ibid. 1814, p. 81). E. quinarius Ehrb. (ibid. 1844, p. 81).
E. monstruosus Ehrb. (ibid. 1884, p. 81), and E. argus W. Sm. (Syn.
Brit. Diat.,i. p. 24) are Aulacodiscus argus (Rattray, Journ. Boy. Mic.
Soc. Lend., 1888, pp. 373, 374).

E. Bogersii Ehrb. (Mon. Ber. Ak., 1844, p. 81), and E. BaiJeyi
Ehrb. (ibid.) are Aulacodiscus Bogersii Sch. (Hattray ibid.),
E. crux Kutz. (Sp. Alg., p. 135) is Aidacodiscus crux Ehrb.
(Mon. Ber. Ak., 1844, p. 76).
E. ? tripes Johnson (Amer. Jonrn. Sci., vol. xiii., 1852, p. 33) is
said to resemble Coscinodiscus radiatus, but it possesses 3 processes
Specimens so named have been
similar to those of Eupodiscus.
procured from Chincha guano near the Pacific Coast.
E. crassus W. Sm. (Syn. Brit. Diat., i. p. 24, pi. iv. fig. 41) is
identical with Actinocyclus octonarius Ehrb. (Mon. Ber. Ak., 1837,
p. 61) Nvhich is one of the forms of A. Ehrenhergii Kalfs (Pritch. Inf.,
p. 834).

E.fidvusW. Sm.

(Syn. Brit. Diat.,i.

p.

24,

pi. iv. fig.

40), belongs

to Actinocyclus (see p. 897).

E. scidptus W. Sm. (Syn. Brit. Diat., i. p. 23, pi. iv. fig. 42) is
Auliscns sndptus Balfs (see p. 884).
E. tenellus de Breb. (Mem. Soc. Imp. d. Sci. Nat. Cherb., 1854,
The pseudonodule near the
p. 257, fig. 9) belongs to Actinocyclus.
De
border is evident, and the structure otherwise is actinocycloid.
Brebisson united the specimen with some doubt to Eupodiscus, and
Donkin, though endorsing the same doubt, did not remove it from
Eupodiscus (Quart. Journ. 3[ic. Sci., 1861, p. 7).
E. crucifer Shadb. (Trans. IMic. Soc. Lond., 1854, p. 16, pi. i.
fig. 12) and E. Peter sii Kiitz. (Sp. Alg., p. 135) are Aulacodiscus
Petersii (Rattray, ibid., 1888, p. 36ij).
E. Balfdi W. Sm.* (Syn. Brit. Diat., ii. p. 86) is Actinocyclus
Baljsii (Halfs in Pritch. Inf., p. 835). E. sparsus Greg. (Trans. Mic.
• Prof. W. Smith was induced to separate his Eupndiscus Ralfsii, E. fulvus, and
E. cras-^us from Actinocyclus as he limited the latter genus to frustules possessing
undulate valves. He however recognized the presence of the p.seudonodule which is
a structural feature more significant tlian meic form of surface, aiul also a better guide
to natural relationship.

A
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Soc. Lond., 1857, p. 81, pi. i. fig, 47) is Actinocydus
sj)arsus Grreg. (Kalfs in Pritch. Inf., p. 835).

E.
figs,

Koper (Quart. Journ. Mic. Sci., 1858,
Roperia tesselata Grun. (see p. 917).

tesselatus

la, h)

is

915

Rattray.

Ralfsii

p.

19, pi.

/3

iii.

E. ? Grevillei Ealfs (Pritch. Inf., p. 938). Ealfs only supplies the
following characters
Markings obscure, punctate, spines arranged in a
circlet between the processes and the centre, systephanioid.
Primary
rays absent.
Processes 3, clavate, aulacodiscoid.
Habitat Monterey.
This nnfigured species probably belonged to Aulacodiscus.
:

—

:

E. ovalis Norman (Trans Mic. Soc. Lond., 1861, p. 8, pi. ii. fig. 6)
Actinocydus ovalis (Van Heurck, Syn. Diat. Belg., pi. cxxiv. fig. 11).
E. ? peruvianus Kitton (Pritch. Inf., p. 938) is Pseudauliscus
peruvianus, (see p. 903).
E. ohscurus Grrev. (Trans. Mic. Soc. Lond., 1862, p. 90, pi. is.
fig. 4), is Pseudauliscus Petiti (see p. 906).
E. minutus Hantzsch (Raben. Beitr., Heft i., 1863, p. 21, pi. yi.
fig. 9) is an Actinocydus.
E. harbadensis Grrev. (Trans. Mic. Soc. Lond., 1864, p. 88, pi. xii.
fig. 4) is Pseudaidiscus ralfsianus (see p. 904).
E. scaler Grev. (Trans. Mic. Soc. Lond., 1864, p. 81, pi. x. fig, 1)
is

is

a Cerataulus.

E. excentricus O'Me. (Quart. Journ. Mic.

Sci.,

1867,

p.

245,

Coscinodiscus excentricus var. hyalina, not Goscinodiscus minor as stated in the second edition of Habirshaw's Cat.
Diat. § Eupodiscus.
E. gregorianus Breb. (Journ. Quek. Mic. CI., 1870, p. 41) is
synonymous with E. suhtilis Greg. (Trans. Eoy. Soc. Edin., 1857,
Eaben. Alg. Europ., No. 2001), and belongs to
p. 501, pi. xi. fig. 50
Actinocydus.
suhtilis Ehrb. (Mon. Ber. Ak., 1855, p. 302) is a
nomen nudum.
Specimens so designated were procured from
Simbirsk.
E. Roperii de Breb. (Journ. Quek. Mic. 01., 1870, p. 41 ; Eaben.
Alg. Europ., No. 2005) is identical with Coscinodiscus ovalis Eoper
(Trans. Mic. Soc. Lond 1858, p. 21, pi. iii. fig. 4), with Actinocydus
ovalis Grun., and A. Roj^erii (Van Heurck, Syn. Diat. Belg,, pi. cxxv.
pi. vii. fig.

2)

is

;

E?

,

fig. 5).

—

The specimen in Mr. Julien
E. velatus Grev. (Moll. Cat., 1874).
Deby's Typenplatte No. 380, 4-3-12, by Moiler, is
radiatus Yi.
Sm. (Syn. Brit. Diat., i. p. 24, pi. xxx. fig. 255), and is synonymous
with Biddulphia radiata W. Sm. not Eoper or Brightw.
(ibid., ii.
p. 48, pi. Ixii. fig. 255), B. liemitropa L. W. Bail. (Boston Journ.
Nat. Hist., 1862, p. 344, pi. viii. figs. 71-73, Zygoceros hemitropus
Bail, (ibid.), Gerataulus Smithii Ealfs (Pritch. Inf, p. 847), and
Odontella Smithii Van Heurck (Syn. Diat. Belg., pi. cy. figs. 1, 2.)^
but not with Auliscus radiatus Janisch (Abb. Schl. Ges. yater. Cult.,
1861, p. 162, pi. i. fig. 6; Eaben. Beitr., 1863, p. 4, pi. iii. fig. 15)
as stated in 2nd edition of Habirshaw's Cat. Diat. § Aidiscus.
This species is only mentioned by
E. interpunctatus Brightw.
Grunow (SB. naturw. Ges. Isis Dresden, 1878, p. 181) in his

—

—

E

—

.
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Acremarks on Ilyahdiscus maximns {CydoteJla maxima Kiitz.).
cording to Prof. H. L. Smith, wLo possesses original specimens, it is
identical with the latter, an opinion which Grunow is unable to
adopt.

E. commutatus Grev. (Moll. Cat., 1883, fide Habirsh. Cat. Diat
has been named by some Coscinodiscus concinnus var.
Enj)odiscus)
§
commutata ; it may be united with the older E, jonesianns (Grev.
Trans. Mic. Soc. Lond., 1862, p. 22, pi. ii. fig. 3) which is a var. of
Coscinodiscus concinnus.
E. Weissjlor/ ii Grnn. (Typ. Syn. Diat. r)elg., No. 11) has been
justly associated to Eupodiscus with hesitation by Van Heurck who,
in the explanation of his slide, has provisionally united it to MicroTo this genus, modified from its original conception,
podiscus Grun.
it may be united.

E. piunctatns Bail, is an
but remains a nomen

tion,

]\IS.

name found

midum

(Habirsh.

in

Bailey's

Cat. Diat,

collec-

2nd

ed.,

Eupodiscus).
E. Bebii Grove & Sturt (Grun. in Bot. Ceutralbl., Bd. xxxiv.
Nos. 15-16, p. 38) is Lampriscus (?) Dehii Grove & Sturt (Journ.
To neither of these
Quek. Mic. Cl., 1887, p. 158, pi. xi. fig. 27).
genera is this valve readily assignable, and I regard it as the type of
§

new genus Isodiscus.
The transition to Biddidphia from Eupodiscus is found in the
Oamaru Biddulphia lata Grove & Sturt (Journ. Quek. JMic. CL, 1887,

a

p.

135,

pi. xiv, fig.

53).

AiiTiFiciAL Key.
1

2.

4.

Slarkings delicate
well defined and more evident
„
Processes 4. Markings punctate, irregular at centre, elsewhere
in oonccutric bands
IMarkings not in concentric bands
Processes 1 or 2. Markings 5 to 6, decreasing gradually outwards to 8 iu O'Ol mm.; rows curved, subfasciculate

3.

5.

2
3
imnctnlatus.
4

parvulus.

Markings unequal, 2i to 3 in O'Ol mm.,
without order, an imlistinct baud roiind each

„

3, circuliir.

„

4,

process
inserted at one-fourth of radius from circumference, prominent on their outer edge.
Markings
5 iu 0" 01 mm., subequal, without order
..
..

Apiculate
Non-apiculate
Apiculi 3, equidistant from the 3 processes. Markings 6 to 8
in 0-01 mm., rows radial, a distinct band round
each process
2, equidistant from the 2 processes.
Markings largest
„
at centre, decreasing rapidly outwards from 3 to 6
in O'Ol mm., rows oblique, curved, decussating
..
numerous, forming a distinct circlet close to border.
„
Markings subeqnal, 4 in
01 mm. Processes 2,
large, oval, with long axis radial
evident, forming a circlet close to border.
,,
Markings
equal, in straight, oblique, decussating rows.
Processes 3, elliptical, with major axis at right angles
to radius

trioculatus.

minutus.
5

6

californicug.

decrescens.

simplex.

nebulosus.

—

—
A

By
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6.

7.

J. Rattray.

Border narrow, hyaline or with faiut strife
broader, more prominent, strife distinct
„
Processes 4, subcircular, small.
Markings i in O'Ol mm.,
subequal, without order
Markings hexagonal, 4 in O'Ol mm.;
4, larger.
„
rows fasciculate, subradial a single distiact band
of smaller areolae around the processes, and of
larger unequal ones around the border
Processes 2, large. Markings 3 J to 4 in 0-01 mm., without
order within the processes, in faint, oblique, curved,
decussating rows near border. Border with inner
part hyaline, outer granular
Markings subequal, 4; rows fasciculate, sub4.
„
radial.
Border with remote, coarse, and delicate

917

7
8
ineonspicuus.

:

.

8.

intervening

.

.

.

radiatus.

ocuJatus.

hardmanianus,

striae

ROPERIA Grun.
Roperia Grun., Van Heurck Syn. Diat. Belg. Explan.,

pi. cxviii.

fig. 6.

Circular or subcircular.
Surface flat at centre, sloping gently
Colour pale grey.
Markings hexagonal, areolate, in
near border.
almost straight decussating rows at centre, subfasciculate towards the
border.
A single small circular hyaline spot close to the border.
Eujjodiseus pro parte Eoper, Quart. Journ. Mic. Sci., 1858, p. 19.
Actinocyclus pro parte Ealfs in Pritch. Inf., p. 835.

R.

tesselata Grun.,

Van Heurck

Syn.- Diat. Belg., pi. cxviii. figs. 6, 7.

Surface with slope around
Diam. from
0575 to
07 mm.
border extending inwards for 1/8 to 1/10 of radius.
Markings 6 in
01 mm., decreasing towards the border, the hyaline spot close to
the border from 0'0025 to O'OOB mm. broad.
Euioocliscus tesselatus
Eoper, Quart. Journ. Mic. Sci., 1858, p. 19, pi. iii. figs, la, Ih.
Actinocyclus tesselatus Ealfs in Pritch. In£, p. 835.
This is not Goscinodiscus limbatus Ehrb. (Mikrog., pi. xx. fig. 29)
nor Goscinodiscus fimbriatus Ehi'b. (Mikrog., pi. xxii. fig. 2) as stated
by Eoper.
Habitat Caldy, Pembrokeshire (Eoper !)
Ascidians, Hull (Greoff Cape Einisterre, in 2360 fathoms (Greville !)
gory Greville !)
;
stomach of Fecten (Grove !) ; Gazelle Expedition (Weissflog !).
•

•

•

;

:

;

!

'

'

FENESTRELLA

Grev.

Fenestrella Grev., Trans. Mic. Soc. Lond., 1863, p. 67.

Surface slightly convex a small, semiconvex towards the border, on opposite sides of,
and at equal distances from, the central space, at about 3/5 of radius
from centre. Colour pale grey. Central space narrow, bent, but
elongate between the inner ends of the converging rows of areolae.
Markings hexagonal, areolate, minute around border, in evident rows
converging from central space to the semicircular hyaline areas,
Frustules

free, disciform.

;

circular, hyaline area,

elsewhere in fasciculate or radial, less conspicuous rows.
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F. larbadensis Grev., Trans. W\c. Soc. Loncl, 18G3,

p.

pi. iv.

68,

fig. 8.

The semicircular hyaline areas about
Diam. 0"0875 mm.
Central .space
towards the centre.
darker
Colour
broad.
005 mm.
0125 mm. long. Markings in the converging rows subequal, 4 in
O'Ol mm., elsewhere decreasing gradually for about 3/5 of radius,
and then more suddenly to the border. Border narrow, with minute,
•

irregularly placed, distant apicuh.
Habitat Cambridge deposit, Barbadoes (Johnson
:

CRASPEDOPORUS

!).

Grev.

Craspedo'porus Grev. emend., Trans. Mic. Soc. Lond., 1863,

p.

68.

Surface usually with disValves circular, sometimes dissimilar.
compartments, sul >plain or the compartments sometimes rising
Central space distinct,
Colour pale grey.
towards the border.
Markings punctate, areolate or
rounded, sometimes small or absent.
grjinular, without order or in radial or oblique rows, secondary subconcentric rows rarely visible, sometimes converging around processes.
Processes 5 to 11, placed on
Border with delicate striae or hyaline.
the alternate compartments, subcircular, or roundly elliptical, with
major axis radial or at right angles to the radius, sometimes with the
outer edge elevated and pocket-like, a surrounding hyaline space
tinct

sometimes present.
In its general characters this genus hardly approaches Coscino-

by Greville. It is much nearer the Eupodiscem in
the character of the processes, but is quite distinct in other respects.
Some frustules with dissimilar valves have one of the valves approach-

cliscus as stated

ing Porodiseus.
C. ralfsianus Grev., Trans. Mic. Soc, Lond., 1863, p. 68, pi.

iv. fig. 9.

Diam. 0"105 mm. Surface with distinct compartments, those
bearing the processes expanding outwards at first regularly, then more
Central area circular,
suddenly near the processes, the others wider.
about 1/-4 of diam. broad, somewhat more dense than outer portion.
JMarkings irregularly areolate, the meshes smallest about outer edge
Processes 8 to 9, subcircular,
of central area, about 4 in O^Ol mm.
with major axis radial, their distal edge sometimes elevated, giving
a pocket-like appearance.
Habitat Cambridge deposit, Barbadoes (Ealfs, Johnson).
:

C.

johnsonianus Grev., Trans. Mic. Soc. Lond., 1863,

p.

69,

pi. iv.

fig. 10.

Diam.

•

07 mm.

Surface compartments with straight
rising gradually outwards, the
Central space pentagonal, hyaline, about 1/5 of diam.

625

to

•

elges, those bearing the processes

others

fiat.

—
A

;
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broad.
Markings minute, punctate, in faint lines passing obliquely
inwards from the centre of the compartments bearing the processes,
and conyerging around the latter, on the intervening compartments
without order. Processes 5, elliptical, with major axis at right angles
to corresponding radius, about 0-01 mm. long, their border broad,
striated.
Border narrow, hyaline.
Habitat Cambridge deposit, Barbadoes (Johnson !).
:

C. elega^is

Grove

&

Sturt, Journ. Quek. Mic. CI., 1887, p. 64,

pi. v.

fig. 6.

Diam.

•

0625

to

•

0825 mm..

Valves dissimilar, the one with

surface subplain or slightly convex from centre to zone of processes,
between the latter sloping gently to border. Central space angular

from 1/12 to 1/16 of diam. broad. Markings round,
granular, towards the centre 6 to 7, near the border 8 in
01 mm.
rows uninterrupted, radial, straight, inconspicuous within the processes,
to round,

•

secondary irregularly subconcentric rows most evident, on a band close
to, and within the processes
interspaces minute, hyaline.
Border
distinct, striae delicate, 16 in 0"01 mm.
Processes 8 to 11, elliptical,
with major axis at right angles to corresponding radius, surrounded
by a cuneate hyaline space, with sides slightly convex or straight
and symmetrical with respect to the processes.
The other valve
with surface convex.
Central space circular, hyaline, about 1/3 of
diam. broad.
Markings round, granular, increasing slightly outwards
towards central space, 8 to 10, towards border 6 in O'Ol mm., rows
radial, interrupted near border by an irregular hyaline band, beyond
this band the markings forming coarse striae.
Border distinct,
Porodiseus interruptus Grove & Sturt,
hyaline.
Processes absent.
Journ. Quek. Mic. CI., 1887, p. 67, pi. v. fig. 8 ; Morland, Journ.
Quek. Mic. CL, 1887, p. 167.
Herr E. Weissflog in a letter to Mr. F. Kitton, says that he has
been able to confirm Morland's observation of the identity of Graspedoporus elegans and Porodiseus interruptus.
Habitat Oamaru deposit (Grove Doeg !).
;

:

!

Artificial Key.
1.

Compartments not

„
2.

Markings
„

Valves dissimilar, the one
with, the other without processes. Markings
small, round, granular; rows radial ..
..
distinct
large, areolate, edges of compartments not straight
minute, punctate, edges of compartments straight
cTiiferentiated.

. .

ISODISCXTS gen.

elegans

2
ralfskmus
johnsonianus

n.

Surface almost flat or slightly convex towards
Valves circular.
Colour pale smoky grey, darker at border.
Central space
large, rounded, and evident, sometimes absent.
Markings angular,
areolate, without interspaces, in evident sabradial rows converging
border.

—

;
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processes, or small, round, granular, with evident
interspaces largest towartls the centre, and arranj,'ed without order.
Trccesses low, most prominent towards the border, 2 or 3 larger,

somewhat around the

sometimes asymmetrical, between these 3 to 8 smaller similar proBorder distinct, sharply defined, striae
sometimes indistinct. Lampriscus pro parte Grove ^ Sturt, Journ.
Quek. Mic. CI., 1887, p. 138 Eupodiscus pro parte Grove & Sturt,
Bot. Centralbl., Bd. sxxiv. Nos. 15-16, p. 38.
cesses at subregular intervals.

;

/.

Dehji.

— Eupodiscus Debyi Grove
Bd. xxxiv.

isos.

&: Sturt,

15-16,

Bot. Centralbl.,

p. 38.

Surface distinctly convex towards
to 0*125 mm.
Central space circular, 1/5 to 1/6 of diam. broad, with a
few isolated round granules. Markings areolate, 4i to 5 in '01 mm.,
subequal ; rows distinct, straight or flexuous, converging around the
Processes 2,
processes, secondary oblique decussating rows evident.
larger, opposite, with rounded inner and outer edges and flattened
02 mm. broad, 3 smaller intervening, about "0125 mm.
sides, about

Diam. 0'r2

the border.

•

subcu'cular,

broad,

roundly

5 in

•

01

mm.
Oamaru

Habitat

:

with major axis at right
Border sharply defined, striae evident,

elliptical,

angles to corresponding radius.

deposit (Grove
I.

&

Sturt

!

"W. J.

Gray

!).

mirijicus sp. n.

mm. ^Surface almost flat, but slightly convex at
Markings small, round,
Central space and rosette absent.
towards the border
granular, and without order towards the centre
subangular, more crowded, and in faint radial rows, short rows converging round each process.
Processes 2, large, rounded, about
02 mm. broad, more protuberant on the outer edge, subopposite
a third similar, but somewhat smaller, about 0*015 mm. broad, at
8 still
equal distances from the former on one side of the valve
smaller, 0*0075 mm. broad, on the opposite side between the 2 large
processes, and 5 of similar size between the latter and the intermediate
Diam. 0"1375

border.

;

•

;

process.

Border

Uabitat

!

—

PI.

Gray

!j.

distinct, striae obscure.

Oamaru

deposit

(W.

J.

XYI.

fig. 4.

Abtificial Key.

A

central sjMice. Markings obviously areolate, rows evident
between central spaoe and border
No central space. Markiugrs small, round, granular, without
order towards ceutre, nearer border subangular, iu faint
radial rows

Debyi

mirijicus

—
(
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Note on the Large Size of the Spicules of Acis

By

orientalis.

F. Jeffrey Bell, M.A., Sec. K.M.S.
{Bead lith November, 1888.)

In the year 1882, Mr. Stuart 0. Eidley described * a species of Acis
from Mauritius. A specimen lately purchased by the Trustees of the
British Museum from the same island shows that the examples seen hy
Mr. Eidley were either starved or incompletely grown. In the very
much finer example lately acquired the spicules of the coenenchym are
seen to form quite a stout armour for the colony, and the examination
of it leads to a few considerations of some interest.
The scales may
be as much as 7 mm. long. These large plates appear to he
scattered quite irregularly over the colony

more common on one

that

;

is

to say they are not

than the other, on the larger than the
smaller branches; they are not more frequently developed at the angles
they are quite irregular in form, but
of branching than elsewhere
they are always longer than broad, and there is a tendency to a
lozenge-shape.
The smallest plates may not be more than about half
side

;

a millimetre along their longest axis, but these are, of course, visible to
the naked eye between these two extremes there are plates of every
possible intermediate size.
;

The plates of the calicles offer a somewhat remarkable disposition ;
they are arranged in two or three rows of shghtly imbricating scales of
varying size ; often, though not always, the basal scales are larger than
those above them the mouth of the cup is guarded by eight scales, so
small as to be only just visible to the unaided eye.
These scales
exhibit a simplified arrangement of the type which Professor KoUiker
has made familiar to us by his figures of Primnoa lejxidifera,
P. verticillaris, and P. regularis.
somewhat similar, but simpler,
;

A

on the

striation is seen

scales of the cortex of the

ccenenchym, but the
larger plates are almost smooth, and exhibit no characteristic markings.
The indentations at the edges, where they unite with their "neighbours,
offer

nothing worthy of notice.

It appears to be obvious that the point of real interest in this
species is the remarkable size of the cortical scales ; other forms have,

before now, been described as having large scales, such as Thesea exserta
or Acis guaclalupensis, but the greatest length given by KoUiker for

the former is 1 2 mm., and for the latter 2
mm. In CahjfAroij'wra
jai^onica Dr. Grray reports that the scales are large, but the largest
scales, which are not those of the coenenchym but of the polyps, are
•

•

not more than 1 mm. in their greatest length.
The interest of 'this
large size of the spicules lies in the fact that palfeontologists, with the
exception of Pocta,t seem to have hitherto neglected to look for the
deposits of Alcyonarians on account of their small size
or, as Prof.
;

*
t

Ann. and Mag. Xat. Hist., x. (1882) p. 126.
See SB. K. Akad. Wiss. Wien, xcii. (1885) p.

7.
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Zittel * expresses

it, " Isolirto Spicula von fossilen Alcyonarien sind bis
noch niclit mit Sicherheit nacligewiesen worden. lliro wenige
Grosso cntzieLt sie nach ibrer Zerstreuung leicbt der Beobacbtung nud
iiberdics diirl'tc der reicblicbe Gebalt au organiscber Substanz ibre
Spicules of tbe size I bave described in
Zersetzuiig bcscbleunigeu."

jetzt

paper migbt, bowcver, be very easily recognized, now tbat it is
tbat sucb exist.f
Evidence of tbe geological age of sucb large coenencbymal plates
would be of great value in aiding us to determine wbetber or no a
species witb large spicules appeared early in tbe bistory of tbe
Gorgonid Alcyonarians. At present we can only argue by way of
analogy frcm wbat we know about Fisbes. Tbe earliest were naked,
and sucb must, of course, bave been tbe case. Some of tbe latest are
naked too so nakedness j;er se offers us no aid. Tbe oldest scaled
Structurally,
forms are, like Cephalasins, formed witb great sbields.
we are bound to suppose tbese great sbields were formed by tbe fusion
of granules ; some of tbe youngest, like Dioclon, bave large scales
But tbe
so, tbe possession of large scales is, of itself, no aid.
also
very early existence of large-scaled fisbes sbows tbat, tbougb not
primitive, sucb a cbaracter may bave been primaeval.
And it is
possible tbat tbe Alcyouaria will be found to exbibit a bistory analogous
to tbat of Fisbes. In tbe present state of our knowledge tbe case must
It is to be boped tbat microscopists wbo bave tbe
be left bare.
opportunity of examining deposits tbat may contain Alcyonarian
spicules will not fail to look for tbem.
tbis

known

;

;

*

'

Handbuch der

By

Palfeontologie,'

i.

p. 209.

a curious error tiie figure of Acis guadahipcnsis is stated by Duchassaing
asd Bliclielotti to be " de gr. uat.," when it is clearly the "portion gro&sie de la
nieme esplce." Cf. figs. 14 and 15 of pi. i., Mem. Acad. Torino (2) xix.
t

(
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SUMMAEY
OF CUKEENT RESEARCHES RELATING TO

ZOOLOGY AND BOTANY
(^principally Invertebrafa

and Cryptogamia),

MICROSCOPY,

&c.,

INCLUDING ORIGINAL COMMUNICATIONS FROM FELLOWS AND OTHERS.

ZOOLOGY.

VERTEBRATA :—Embryology,

A.

a.

Histology, and General.

Embryology, t

—

Physics of the Yolk.f Dr. H. Virchow reports the results of an
inquiry (prompted by the observations of G. Quincke) into the physical
conditions which lie behind the microscopic phenomena to be seen in
studying the yolk of a fowl's egg. Two questions in particular are
raised in what form is the fatty body inclosed in the yolk-spherules,
and in what degree do reagents produce artificial features. Herr Virchow
describes the phenomena observed in yolk after retention in alcohol
for twenty-four hours, after boiling fov half an hour, after treatment for
twenty-four hours with concentrated sublimate solution.
He gives what
seems to be the explanation of some of the differences observable. As
to the form the fatty body takes in the spherules, he is uncertain.
It
is contained, at any rate, in all parts of the spherule, perhaps in the
form of fine drops, perhaps in solution in the albumin-body which gives
shape to the spherules.
:

Embryonic Axis.§— Dr. W. Eoux replies to certain criticisms made
by Herr O. Schultze on his researches in regard to the axes of frog-eggs
and embryos. On most points of importance the two investigators differ,
indeed directly contradict one another. In the present paper Eoux
examines the evidence for Schultze's conclusions, and maintains the
integrity of his own.

—

Sig. F. Sanfelice gives a comSpermatogenesis of Vertebrates.
pleted account of his researches on the spermatogenesis of Vertebrates
|1

* The Society are not intended to be denoted by the editorial " we," and they do
not hold themselves responsible for tlie views of the authors of the papers noted,
nor for any claim to novelty or otherwise made by them. The object of this part of
the Journal is to present a summary of the papers as actually published, and to
describe and illustrate Instruments, Apparatus, &c., which are either new or have
not been previously described in this country.
t This section includes not only papers relating to Embryology properly so called,
but also those dealing with Evolution, Development, and Reproduction, and allied
subjects.
t SB. Akad. Wiss. Berlin, xxxvii. (1888) pp. 977-81.
§ Biol. Centralbl., viii. (1888) pp. 399-413.
Boll. Soc. Nat. Napoli, i. (1887) pp. 33-45 ii. (1888) pp. 42-98 (3 pis.).
;

II

—
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and deduces the
(Fishes, Amphibians, Eeptilcs, Birds, and Mammals)
following ptncral conclusions
(1) AVith a few differences, conditioned by the structural level of the
testes, the spermatogenesis of Vertebrates exhibits a constant type.
(2) In Mammals, Birds, and Reptiles, there is some division of
labour, for the spermatoblasts i)roduce not only spermatozoa, but also
elements destined for the expulsion and nutrition of the essential proIn Amphibians and Selachians, the spermatoblasts form only
ducts.
spermatozoa, expelled by the proliferation of the germinal cells.
(3) The Amphibian spermatogenesis is a median type a spermatic
cyst in the canal of an Amjihibian corresponds morphologically to an
ampulla in the Selachian testes.
" cellules do
(4) The germinal cells, the fixed cells of Sertoli, the
soutien " of Merkel, represent the matrix of the spermatic eiJithelium,
giving origin to the new spermatoblasts.
(5) Following Fkmming, the author regards as cellular what other
the elements, namely, which divide to
investigators describe as nuclei
give origin to the spermatoblasts.
(0) The protoplasmic network described by various authorities as
originating from the germinal cells and extending between the elements
of the testicular canal, is the result of the action of the nuclei of the
dividing spermatoblasts.
(7) In Mammals, Birds, and Eeptiles, the expulsion of the spermatozoa is favoured by the secretory modification of some of the elements
In Amphibians and Selachians the expulsion is referable
of the canal.
to the proliferation of the germinal cells.
(8) The spermatozoa arise directly from small nuclear asters, and
Both chromatic and
are eqiiivalcnt, therefore, not to cells, but to nuclei.
achromatic portions of the spermatozoa have nuclear origin. Only in
Mammals were two different kinds of spermatozoa to be observed.
(9) The polymorphic nuclei, as yet described only in Amphibians,
occur throughout the Vertebrate series.
(10) The physiological regeneration of the epithelium of the canals
occurs from the germinal cells, when all the elements produced by the
There is a constant relation between
first generation have been expelled.
the transformation of the spermatoblasts and the proliferation of the
;

:

;

—

germinal

cells.

—

Spermatogenesis of Reptiles.* Dr. A. Prcnant has studied the
spermatogenesis of reptiles in Gecko communis, Anguis fragilis, Laccrfa
agilis, and Vipera aspis, but especially in the first named.
(1) Spermatogonia, seminiferous, or germinative cells. In these cells
the author has especially studied the granular crescent in the protoplasm
which forms the "Kebenkern," and has observed the presence of that
element itself.
The nematoblasts exhibit the
(2) Nematoblasts and Spermatozoids.
"Nebenkern." It forms amid a crescent of granules. Its history seems
to be that as it becomes differentiated it gains the anterior pole of the
nucleus, there becomes less definite, and along with the surrounding
protoplasm forms a head-cap. The crescent of granules appears to give
rise also to the caudal knob and to the beginning of the caudal filament.
*

La

Cellule, iv. (188S) pp.

181-97

(1 pi.).
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The nature of the various parts of the spermatozoid
but does not readily admit of summary.

is

discussed at length,

—

Fate of the Blastopore in Rana temporaria.* Mr. H. Sidebotham,
from the examination of more than sixty embryos, is more inclined to
agree with the acoount given by the late Prof. Balfour in his Comparative Embryology than with those of Spencer, Johnson and Sheldon,
or Durham as to the fate of the blastopore in the frog. He differs from
Balfour in so far as he finds that the neural folds do not inclose the
'

'

blastopore, the closure of the latter being effected sixbsequently to the
meeting of the neural folds.
From Spencer he differs essentially, for
he finds that the anus is not derived from a persistent blastopore, but
is formed from an independent proctodceal invagination.

—

Development of the Frog.f In the new third edition of his manual
on the Frog, Prof. A. Milnes Marshall has added a chapter on its
development, which should prove useful to many classes of students.
It is illustrated by several woodcuts, some of which are new and very
instructive.

—

Eggs of Alligator lucius.l
nests and eggs of the alligator.

Prof. S. F. Clarke has examined the
He states that the eggs are white,
elliptical, and varying from 39 to 45 mm. in the shorter diameter, and
from 67 to 88 mm. in the longer.
The shell is thicker than that of a

hen's egg and more brittle, and the shell-membrane is also thicker. The
white has the consistency of a very thick jelly, so that it will adhere to
the yolk after the shell-membrane is removed ; the yolk is spherical,
and of the faintest yellow or straw colour ; the white forms a very thin
pellicle, and as, after the first day, it is almost impossible to get off the
membrane without rupturing this thin pellicle, and so breaking the
embryo, the eggs are very difficult to work with.

—

Eggs and Larvae of Teleosteans.§ Sig. F. Raffaele gives a preliminary account of his observations on the ova and larvae of Teleosteau
fishes. He starts with emj)hasizing the necessity for rigorous comparison
of pelagic and ovarian eggs, and for making the series of larval forms
He proceeds to describe the characters of
as complete as possible.
certain eggs from the Gulf of Naples, which resemble those referred by
Agassiz aud Whitman to Osmerus mordax Gill. The appearance of the
hatched larvae proved them to be Clupeids, and it seemed likely that
they were the common sardines (Clujpea pilcliardus).
noteworthy
character, which begins to appear in very young larv« (15-20 days), is
a series of regularly disposed transverse folds of the intestinal mucous
membrane, from the pylorus to the anus.
This appearance, which
recalls the spiral valve of Elasmobranchs, and still more that of Ganoids,
has been described by Cuvier and Valenciennes in G. alosa, C. pilchardus,
and in some allied forms.
The author believes that hints of natural
affinities may be profitably looked for in the structure of the vitellus.
The author also describes the ova and larval form of the anchovy
{Encjrmdis encrasicholus).
The eggs had a much elongated ellipsoid
form the very transparent vitellus exhibited large vesicular segments
the delicate capsule was perforated by a single micropyle at the inferior

A

||

;

;

* Quart. Journ. Micr.

Sci., xxix. (1888) pp. 49-54 (1 pi.),
Tlie Frog,' Srd ed., 1888, Manchester aud London.
j Zool. Anzeig., xi. (1888) pp. 568-70.
Ibid., pp. 83-4.
§ Boll. Soc. Nat. Napoli, i. (1887) pp. 53-8.

t

'

||

1888.
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The very young ova had the usual round form the elongated
shape was assumed aloug with the granulation of the vitellus. The
In regard to the origin of the
ovarian ova are more minutely described.
The incubation lasts
blastoderm Kupflfer's observations arc confirmed.
2-3 days the larvro are like those of other Clupeids the vitellus is
prolonged far back in the abdominal cavity, and the yolk-sac lias a much
restricted and elongated form. The very large notochord, the transverse
folding of the post-pyloric portion of the intestine, are then alluded to.
Referring to his previous dcscrii)tion of Clupea pilchardus, the author
a^ain cmidiasizcs the vesicular structure of the vitellus as expressing a
polo.

;

;

;

natural aflBuity.

—

Prof. A. Weismann discusses the alleged botanical
Heredity.*
evidence in favour of the inheritance of acquired characters. In a preliminary discussion the author reiterates the essentials of his often
Individually acquired characteristics, not of
misunderstood position.
functional and environmental
constitutional origin, are not transmitted
variations may cflfeet the "soma" of the individual, but unless the reproductive elements be affected there can be no transmission proof of the
the ground is taken
transmission of such variations is not forthcoming
direct germinal modification
from under the feet of Lamarckians
remains the sole fountain of specific variation. But Detmer and Hoffmann have submitted a number of cases among plants which appeared
to these botanists to warrant the conclusion that individually acquired
Weismann subjects Detmer's cases to
characters might be transmitted.
examination, but does not find that any of them warrant the concluAll the illustrations given by Hoffmann arc secondary
sion drawn.
variations in consequence of variations in the germinal protoplasm, none
With the
of them are directly acquired modifications of the soma.
Beyond the critique of
former, Weismann has of course no difficulty.
the two botanical memoirs, the paper contains numerous side-remarks
;

;

;

;

illustrating the author's position.

Principle of Heredity and the Laws of Mechanics applied to the
of Solitary Cells.!
M. M. W. Khawkine has made a study
of the develoi)meut of Paramsecium aurelia.
He observes that a mothercell of Paramsecium, in which fission is produced, has an annular constriction but no other depression of the body on the contrary, its external
layer is stretched, its contours are rounded, and the whole of its body
approaches the form of a revolving solid. The young organisms when
freshly separated have likewise no depression, and approach the same
form. Under ordinary conditions the freshly separated Paramaecia long
remain at the same place, working with the cilia of their ventral surface
so as to attract food or the young Paramsecium may at once begin to
swim and turn somersaults in the surrounding water as this somersault
and movement of rotation are always produced in opposite directions,
the work is almost exclusively that of the ventral cilia.
It is possible
that it is the large share in diffusion which obtains in the region of the
mouth that is the direct cause of the greater part of the work being
thrown on the ventral cilia, and of their elongation and increase in
strength whatever and however it be, the work of these cilia produces
a pressure on the whole of the corresponding surface of the body. This

—

Morphology

;

;

;

;

» Biol. Centralbl., viii. (1888)
pp. 65-79, 98-1 (i9.
t Arch. Zool. Exper. tt Gen., vi. (1888) pp. 1-20.
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pressure is quite sufficient to make a deep depression on tlie whole of
the surface covered by these cilia, and it is on this surface that the
elongated peristome, which is characteristic of the Param:^cia, gradually
becomes hollowed out. This depression once produced and retained for
a sufficiently long time is preserved of itself as the ventral cilia work
throughout the whole of the life of the Paramecium more than the rest,
this buccal depression is assured for ever.
As the cilia of the anterior
part work much more than those of the posterior, there is a mUch greater
pressure on the first half than on the second, and the former, therefore,
appears more compressed. To convince oneself of the truth of these
generalizations, it is only necessary to make use of a reagent which stops
the work of the cilia and causes the contents of the cell to swell out.
Under the influence of such a reagent, e.g. a faint odour of ammonia,
water penetrates rapidly into the Paramsecium and equalizes its walls.
The creature at once returns to the form under which it commenced its
existence, and becomes completely rounded.
The author considers that the " law of heredity " must yield to the
physico-mechanical cause which underlies it.
;

—

Action of the Environment.* Mr. J. Arthur Thomson gives a suminfluence of the environment upon the organism.
The
paper is mainly an appendix to Semper*s Animal Life,' and an expan^
sion of Spencer's conclusion that "the direct action of the medium was

mary of the

'

the primordial factor in organic evolution."
The author first furnishes
a tabular analysis of the external factors, and a classified review of
typical concrete researches.
He proceeds to discuss the physiological
classification of the results, the variable susceptibility to environmental
influence, the different degrees and periods of environmental action, and
the like.
The relation of environmental modification to heredity and to
"functional" and "organismal" variations are then referred to.
In
conclusion the author summarizes the history of opinion in regard
to the action of the environment as a factor in organic evolution.
This
" balance-sheet of representative facts and opinions in regard to environmental modification " is backed up by a copious bibliography.

—

Elimination and Selection.! Prof C. Lloyd Morgan suggests the
of the term " Natural Elimination " alongside of " Natural
" Variations," he says, " are subjected to a double process
Selection."
and a process of
a process of elimination- weeding out the unfit
choosing out the more fit.
Of these, elimination is the more
selection
universal, selection only coming into play when intelligence has definitely
appeared on the scene of life. Of the three kinds of variations favour*
elimination only gets rid of the
able, neutral, and unfavourable
unfavourable, leaving both favourable and neutral in possession of the
field, except where severe and long-continued competition has rendered
even the neutral variations relatively unfavourable. Selection, on the
so that under
other hand, picks out only the favourable variations
selection alone, the occurrence of useless structures and features would
be anomalous. Both principles have been operative under Nature ; and
both are included under Mr. Darwin's terms, " Natural Selection " and
" Sexual Selection."
use

—

—

—

;

—

—

;

* Proc. E. Phys. Soc. Edin., ix. (1S88) pp. 446-99.
t Proc. Bristol Nat.

Soc,

v.

(^1888) pp, 13,
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B.

Histology.*

C. Cianci and G.
minute structure of red blood-corpuscles.
Their results anrce rather with those of Briicke than of KoUet. They
within
Lave been able to show the existence of two different substances
mass.
the corpuscles, one forming a network, the other an amorjihous
This has been demonstrated from fishes to mammals.

Structure of

Red Blood-corpuscles.t— Signori

An^iolcllft have investigated the

—

Peculiar Fat-cells.| Prof. H. Eabl-Riickhard described a peculiar
condition of the fatty tissue which he observed in sections of the head of
In the typical fat-cell, the protoplasm of the original
Cohitis harhatnla.
counective-tissuc cell forms a thin envelope, and no evidence of sponBut inside the
taneous amoeboid movements has as yet been recorded.
Lead-bones of C. barhatida, active protojilasmic movements appear to
These find expression in fine
occur in the envelope of the fat-cell.
" pseudopodia" radiating from the surface of the envelope, and prodiican appearance ciu-iously like that of an Actinophrys. Wenckebach
Las described apparently similar phenomena in the pigment-cells of
inf»

pelagic fish-ova.

Karyokinesis in its Relation to Fertilization. §— Prof. W. Waldeyer
republishes in extended form a lecture on karyokinesis and its relations
Some portions have been rewritten,
to the phenomena of fertilization.
and recent researches have been incorporated. The memoir gives an
account of the history of research, and presents a critical summary up
A useful bibliography from Martin Barry's observations on
to date.
mammalian fecundation (1840) down to those of KultscLitzky (1888) is
appended.

—

Sig. P. Mingazzini reports the results
Reticulum of Muscle-fibre.
of his study of the supposed protoplasmic reticulum in striped muscle.
His material was obtained from the crayfish. His principal conclusion
The appearance of longitudinal filaments in the plasmic
is as follows
||

:

—

their varied forms
referable to the walls of the fibrils
due to the contours of the clear and dark zones,
and of the membrane of Krause in the individual fibrils. These images
are produced in relation to the particular coagulations caused by various
reagents acting on the constituent elements of the striated fibres, and

reticulum

is

;

alon<^ their course are

The appearance
especially on the refractive substance of the clear zone.
of transverse bars is referable to the interstitial substance of Cohnheim's
areas.

— Prof. A.

Schneider maintains that the bundles of
imbedded directly in the connective
tissue, and are not snrrounded by a fine structureless membrane, the
sarcolemma, as has hitherto been invariably stated. He describes in

Sarcolemma.lF

muscle-fibrils in all animals arc

detail some of his investigations on various animals, and affirms that
what, in cross-sections, has been taken for sarcolemma is, in reality,
only the boundary-line formed by the minute fibrillar columns coming
* This section is limited to papers relating to Cells and Fibres.
+ Boll. Soc. Nat. Napoli, i. (1887) pp. 67-74.
t Arch. f. ]Mikr. Anat., xxxii. (1888) pp. 182-7 (2 figs.).
§ Ibid., pp. 1-122 (14 figs.).
Bull. iSoc. Nat. Napoli, ii. (1888) pp. 24-41 (1 pi.).
\ Zool. Beitr. (Schneider), ii. (1888) pp. 212-18 (1 pi.).
II
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" The sarcolemma is
into closer proximity at the edge of the fibre.
a delusion. It is so firmly established in the conceptions of histologists,
that this short essay will hardly avail to displace it. Nevertheless, in
time, it will disappear from the text-books."

—

Nervous System of Amphioxus.* Dr. E. Eohde has made a detailed
investigation of the histology of the nervous system of Amphioxus, in
continuation of his previous researches on that of Chsetopods. The chief
interest of the memoir lies, on the one hand, in the completeness of the
account, but even more in the critical review of other researches bearing
on the histology of the nervous system.
It does not admit of summary.
B.

INVERTEBRATA.

—

Myelocytes of Invertebrates.j M. J. Chatin does not agree with
the view that myelocytes can be compared to free nuclei.
They represent true cells, and possess all the essential parts of these elements.
This may be proved with various forms of Invertebrates. These cells
are always very small, but they do not vary in size as much as those of
to 18 /x), for they are never less than 9 /x nor more than
Vertebrates (6
/x,

The protoplasmic

portion of the element never occupies
this explains how it is that it
has escaped the attention of many observers ; it has often fine granules
The nucleus, which is always very large and
scattered in its substance.
effaces or masks the other parts of the element, is elliptical or spheroidal,
The nuclear mass is always more granular
rarely polyhedral in form.
than the somatic portion of the myelocyte. The nucleoli vary somewhat.
The secondary products of the cell are chiefly represented by adipose
globules or pigment granulations the former are generally placed in
regions parallel to the long axis of the nucleus, while the pigments are
found near the poles of the myelocyte.
According to classical descriptions, the myelocyte of Vertebrates
has constantly two prolongations placed opposite to one another. Many
Invertebrates (such as Pontobdella, Arenicola, Locustd), have only one
process, while other (Gastropoda) have several.
The prolongations
unite to form a fibrillar network, the nature of which becomes mixed
when connective fibres take part in its constitution.
The variations observed in the form of the myelocyte are determined
by corresponding variations in the nerve-cells when all the myelocytes
are unipolar the nerve-cells are unipolar too
when the former are
multipolar the nerve-cells have generally the same form.
The author
thinks that there can be no doubt that, histologically, the myelocyte is
allied to the nerve-cell, and he doubts whether it should be specially
distinguished from other forms of nervous cells.
Anthropotomists have long insisted on the localization of myelocytes
in the grey substance or in the retina in Invertebrates these cells have
a very similar mode of grouping they are chiefly observed in ganglia
of high physiological value which give off nerves of special sensibility,
and they are found near the optic rods.

15

/x

long.

more than a narrow peripheral zone, and

;

;

;

;

;

—

Eole of Symbiosis in Luminous Marine Animals. | M. E. Dubois,
already urged that the fundamental reaction necessary for the

who has

ii. (1888) pp. 169-211 (2
(1888) pp. 504-7.

* Zool. Beitr. (Schneider),
t

Comptes Keudus,

cvii.

pis.).

J Ibid., pp. 502-4.

;
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production of light in animals is of tbo nature of those which nro cffcctecl
under the action of ferments, brings forward some now evidence. Ho
has recently dcnnonstrated the normal pre>^cnco in the walls of the si2)hon
of Phulas (hicfijJns of micro-organisms {BnriUus pholns) which give a
brif^ht light when cultivated in a nutrient fluid jn-epared from the phosphorescent tissues of the living animal. These tissues contain tho
substance which M. Dubois has provisionally called luciferine, and on
which the ferment acts. The medium in which it acts must have a
suitable chemical composition.
The author considers that he has hero to do with a case of symbiosis
another case is afforded by Bacterium pelagm and Pclagia noctilnca. If
this bacterium be cultivated in gelatin it rapidly makes funnel-shaped
openings filled witli a fluid substance in this there are a number of
more or less long filaments, filled with very small, perfectly rounded
By the side of these filaments there are free spores and some
spores.
mobile rods which become spore-bearing filaments. In pure gelatin
these filaments are not luminous, but if placed in nitrogenous bodies
which contain phosphorus, such as nuclein or lecithin, they give rise to
a beautiful bluish phosphorescence in the parts which are in contact
with air.
It is possible to collect in these cultivation fluids tho characteristic
doubly refractive substance which forms the chalky layer of the luminous
tissue of various insects, as well as other animals, and the existence of
which has been recognized by the author in the phosi)horcscent seawater of IMcntone. In chemical characters this body somewhat resembles
leucin.
In addition to it there are found a number of phosphatic
crystals which are almost all formed by the oxidation of the phosphorizcd
nitrogenous substances which are found in the cultivation fluid.
The author thinks that these researches enable us to reconcile the
theory of photogenic fermentation with the hypothesis of some authors
that there is an oxidation of a phosphorus-containing body.
;

—

Prof. O. Zacharias notes that although tho
Distribution by Birds.*
transportation of lower aquatic animals by migratory swimming-birds has
long been accepted as affording a possible exj^lanation of the similarity
of the fauna in widely separated inland basins, until recently little has
been done to find out definitely what animals might be thus distributed.
lately made a careful examination of the organic
contents of particles of slime adhering to the featliers, bills, and feet of
wild ducks (Anas hoschaa). The webbed feet were washed with especial
care, and a microscojiic examination of the water revealed the presence
of little nematods, rotifers (Philodinidx), rhizopods (Trinema enchelys),
diatoms, desmids, numerous encysted organisms, isolated Cladoceracggs, pieces of Polyzoon-statoblasts {PJumatellci), and the shell of an
ostracod (Cijthcridca torosa Jones).
Spores and cysts were also found
in slimcTparticlcs taken from tho feathers.

M. Jules de Guerne has

Mollusca.
a-

Cephalopoda-

—

Gigantic Cephalopoda.f
In an anonymous article on gigantic
Cephalopoda, in the compilation of which considerable use has been
inado of Prof. Vcrrill's well-known researches, it is stated that a blood• Biol. CeiitralU., vUi. (1888) pp. 368-9.

t Naturforsclar, xxi. (1888) pp. 231-3-

f
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red Decapod measuring more than 28 feet was observed in 1886 at Cape
Campbell, New Zealand.

—

Germinal Layers in Cephalopods.* Mr. S. Watase gives a more
detailed account of bis investigations on the homology of the germinal
layers in Cepbalopods (Loligo pealii).
His more important results in
regard to the " yolk-membrane " and the phenomenon comparable to an
epibolic gastrula have already been reported.
The " yolk-membrane " is a true endoderm and its sole representative
The digestive tract with its appendages is entirely
in the Cepbalopods.
formed by the ectodermic invaginations, by the prolongations of the

proctodeeum and stomodseum. At no period of develoi^ment is there
any connection between the " yolk-membrane " and the digestive tract,
and long before the absorption of the food-yolk is completed the
permanent digestive canal is formed. With the absorption of the foodyolk the "yolk-membrane" disappears.

The consequences of the gradual increase in the size of the yolk, as
emphasized by Eyder for the Vertebrate series, apply with equal force
in the Molluscs. " The endoderm in the highest group, the Cephalopoda,
is made a temporary embryonic structure which may be said to have no
chance of leaving traces of definite structure in the organization of the
adult, and the set of secondary digestive organs in addition to the
primary one is developed from an entirely diiferent source, the ectoderm." This may possibly be an extreme instance of the influence
which the food-yolk exerts in modifying the course of development and
the history of the germ-layers.

Olfactory Ganglia of Gephalopods.^— Sig. G. Jatta has investigated
the so-called olfactory ganglia of Cepbalopods, and comes to the following
conclusions
(1) The so-called olfactory ganglia include a true ganglion
and a mass of connective tissue; (2) the ganglion is united to the
cerebral by means of nerve-fibres ; (3) it may be considered as accessory
to the otic ganglion; (4) the mass of connective tissue which in the
Cepbalopods with more evolved nervous system tends to be less distinct
from the ganglion to which it adheres, may perhaps be regarded as itself
representing a ganglion, which tends to disappear with cessation of
function.
Continuing his observations § he discusses the origin of the olfactory
His investigations were based on Sepia, Loligo, Eledone, and
nerve.
Octopus, and warranted him in concluding that the olfactory nerve of
Cepbalopods arises from the supra-oesophageal ganglion, called by Dietl
the superior frontal ganglion.
:

—

—

Mr. P. E. Weiss has made a careful
Some Oigopsid Cuttle-fishes.
examination of the cuttle-fishes in University College, London. He has
studied, among the Oigopsida, ChiroieuthisVermiyi, Doratopsis vermicularis,
HistioteutMs Bueppelli, Tracheloteuthis Behni, and Verania sicula.
He
comes to the conclusion that the family Chiroteuthidfe should be retained, but not on the grounds formerly given, namely the absence of
siphonal valve, loss of accessory nidamental glands and of one of their
The various leading points of agreement are pointed out.
oviducts.
|j

Lab. Johns-Hopkins Univ.,
This Journal, 1888, pp. 396-7.

* Stud. Biol.
t

J Bull. Soc. Nat. Napoli,
II

Quart. Journ. Micr.

i.

Sci,,

iv.

(1888) pp. 163-83 (2 pis

C1887) pp. 30-33.
xxix. '1888) pp. 75-96 (3

§ Ibid., pp.
pis.).
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—

Organ of Verrill in Loligo.* Mr. M. Laurie has discovered in a
young LoJiifo about 6 mm. in length an organ which appears to be homologous with the valve-like organ described by Verrill at the base of the
siphon in Dcsmateiithis and Taonia. It consists of a median dorsal
cushion, which is prolonged backwards with two largo processes, and a

The organ
pair of lateral cushions on the ventral wall of the siphon.
glandular in structure. It is well developed in si>ecimen8 of Ommastrephes about 8 mm. long, but there is no trace of it in adults of that
genus or of Lolhjo ; it is probably, therefore, an archaic organ, but cannot
bo compared with anything known in Gastropods.
is

—

Salivary Glands of Sepia officinalis and Patella vulgata.f Dr. A.
B. Griffiths has found that the salivary secretion of the cuttle-fish converts starch into glucose ; mucin, sulphocyanates, and what seemed to
Similar
be phosphate of calcium were found in the salivary secretion.
The subjoined table gives a
results were obtained with the limpet.
resume of tlie author's already attained results.
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Classification of Gastropoda by the Characters of the Nervous
Dr. P. Pelseneer has some critical remarks on the attempt

System.*

—

made by

Prof. Lacaze-Duthiers to arrange the Gastropoda by the characters of their nervous systems. He regrets that that anatomist did not
include in his scheme the Amphineura, Heteropoda, and Pteropoda. It
seems unnecessary to give new names to groups whose boundaries remain
unaltered.
Various instances are cited in which animals have not the
anatomical disposition of parts which is assigned to the group to which
they belong. The five " orders " of M. Lacaze-Duthiers do not appear to

be of the same systematic importance, and that of the Notoneura does
not seem to be natural. M. Pelseneer thinks that the imperfections of
the new system are due to the inexact interpretation of the morphological value of the pleural ganglia which falsifies the very basis of the
system.
These ganglia do not belong to the visceral commissure, that
is to the asymmetric centre, but to the anterior symmetrical group of the
nerve-centres. Moreover it is easy to show that the pleural ganglia do not
fuse with the asymmetric or visceral centres, while they often do fuse with
one or other of the two anterior pairs.

—

Structure and Development of Egg in Chitonidse.f Dr. P. Garnault
from Prof. Sabatier in his account of the development of the egg
He finds that the egg is developed at the expense of the
in Chitonidse.
germinal epithelium which lines the ovary
the membrane which surrounds it is always composed of nucleated cells, formed by the transthis membrane may be called
formation of sister-cells of the ovum
follicular, and it is, contrary to the opinions of Ihering and Sabatier,
the only one which is ever formed round the egg.
The author finds that
the inclosing vitelline masses do not take any part in the formation of
the nuclei of the membrane. An account is given of the expansion and
retraction of the vitelline masses; these may be considered as the
highest known expression of the faculty, possessed by all eggs, of
emitting amoeboid expansions.
The author also describes in some
differs

;

;

detail the characters of the

membrane

—

of the ripe egg.

Dr. L. Plate has been induced to
Organization of Lentalium.J
study Dentalium by the suggestion of Grobben that the Scaphopoda are
The glandular cells on the margin
the ancestors of the Cephalopoda.
of the mantle are of extraordinary length, and are swollen out at either
They are succeeded by a layer which seems to be formed of a kind
end.
of gelatinous tissue, delicate connective-tissue and muscular filaments
lying radially and vertically in a hyaline ground-substance.
Further
back the mantle-zone becomes quite muscular. On the inner edge there is
again a well-developed glandular zone, the elements of which have the
form of short flasks. Between it and the outer muscular ring there is a
system of irregular blood-lacunse. The muscles consist of rounded smooth
bundles of fibrils ; each of these is invested by a delicate membrane the
elongated nuclei lie below this membrane and externally to the fibrils.
The author does not agree with Lacaze-Duthiers in regarding the
elongated swellings which lie outside the cerebral ganglia as secondary
appendages of these centres, but as independent ganglia which are connected by two commissures, on the one hand with the brain and on the
Dr. Plate thinks there is no doubt that
other with the pedal ganglia.
;

^ Bull. Soc. Zool. France, xiii. (1888) pp. 113-5.
Arch. Zool Expe'r. et Gen., vi. (1888) pp. 83-116 (2 pis.).
% Zool, Aozeig., xi. (1888) pp. 509-15.
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they nro tlio homologncs of the pleural ganglia of Gastrojiods. The
ccrcbroplcural coiuniissure in Dcntaliiun is very short ; the cercbropcdal
and the plouroiicilal commissure run together for almost their whole
Tho
course, and appear indeed to be closely fused with one another.
author cannot confirm Fol's statement that the ganglionic cells are all
unipolar, and in all the nerve-fibres he finds scattered nuclei.
Both Lacazc-Duthicrs and Fol have failed to notice that there are
two kinds of tentacles, which may be distinguished as " true " and
" rudimentary " ; the former are placed on the outer and the latter on the
inner side of the lamolliform fold, which lies beside the cerebral ganglia ;
the former arc, moreover, very long, hollow, and contractile, and have a
subepithelial muscular layer, which extends through the whole length
of the tentacle ; internally there is a nerve which swells out at the
widened end of the tentacle into a ganglion. Nerves, muscles, and cilia
There arc some
arc absent from the short solid rudimentary tentacles.
intermediate stages between these tsvo kinds of tentacles.
Sj^ecial
sensory organs are found in the end-bulbs of the true tentacles, in tho
form of about a score of long richly granular cells of a nervous cliaracter.
They are continued into a filament which swells out into an elongated
club just in front of the elongated pit which is found on tho ventral
The thick end of this passes through tho
surface of the terminal bulb.
This is a form of
cuticle and carries a number of small sensory rods.
tactile organ which does not seem to have been before observed in the

Mollusca.

The

otocysts have a low epithelium which carries a number of
the auditory nerve spreads out on the outer side
;
of the epithelium, and, on the other side, soon fuses with the commissure
which extends from the pedal ganglion to the nervous centres above the
oesophagus.
The epithelium of the two lateral pouches in the oral cone differs
from that of the true buccal tube only in the want of cilia ; these diverisolated tufts of cilia

must consequently be regarded as

labial pouches and not as
suggestion can be offered as to the function of the
glandular swelling on the rectum, which contains on its better developed
side a multiramified ca^cal process of the rectum, which is lined by a
ciliated epithelium.
The renal tube of one side has a much wider lumen than that of the
other neither has an internal orifice.
The walls consist of a simple nonciliated epithelium, and their secretion is granular.
Fol is correct in
saying that there is no special efferent duct for the gonads, the products
of which make their way to the exterior through the kidneys.
The head
of the spermatozoon is divided into a long median piece and two short
terminal pieces.
The tail is long and extends through the whole length
of the head in the median line.
Tliere are no vessels, sinuses, or lacuna) from a histological point of
view, blood-spaces with true walls being completely wanting.
The
structure of the " water-opening " on either side of the anus does not
seem to have been correctly apprehended by previous workers. The
epithelium of the body-wall is, at these points, arranged in several
layers, and forms on either side a slight elevation, the cells of which
have a remarkably clear protoplasm a few muscles are connected with
the oriBco.
In the living animal these orifices are ordinarily kept
closed, and are only suddenly opened and as suddenly closed.
There is
ticula

salivary glands.

No

;

;
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no certain evidence that these pores allow of the direct entrance of water
into the blood.
The blood-corpuscles may be large or small, and the
two kinds differ somewhat in the structure of their nuclei.
There can be no doubt that a genus of MoUusca which has no heart,
no internal renal orifices, and no gills, must occupy an isolated place in
the system.
Dr. Plate believes that Lacaze-Duthiers was wrong in
ascribing to it a greater affinity with the Lamellibranchs than with the
The single shell, the possession of jaws and a radula, and
Gastropods.
the whole arrangement of the nervous system, especially the existence
of two pleural ganglia, are signs of Gastropod affinities.
The so-called
oral cone ouglit to be regarded as a head, the eyes and appendages of
which have been lost, as in Chiton and some other forms. On the other
hand, the hypothesis that Dentalium is the ancestor of the Cephalopoda
cannot be supported
theie is no greater resemblance than there is
between a Cephalopod and any Gastropod which has retained its bilateral
symmetry. There are great difficulties in homologizing the tentacles of
Dentalium with the arms of the Cephalopoda, for, inter alia, the former
are at the base and the latter at the tip of the head, and there are considerable differences in the supply of their nerves.
;

5.

Lamellibrancliiata.

—

Structure of Muscles of Lamellibranchiata.* M. E. Blanchard
has studied the structure of muscular tissue in various lamellibranch
molluscs.
He finds that the constituent element is a fibre-cell 1 to 2 mm.
long, and 4 to 38 /x wide ; the nucleus is superficial and marginal, and
has no enveloping membrane. This fibre is fundamentally structureless
or, at most, is infiltrated with fine granulations, but it often presents a

This last varies much in distinctness, for at first
longitudinal striation.
In this case the surface of the cell often
it is only feebly differentiated.
presents various ornamentations ; this structure is inconstant, and the
author is unable to suggest an explanation of it ; all that can be certainly
said is that it would be a great mistake to compare it to true transverse
striation, or, as M. Fol has done, to regard it as due to the spiral rolling
of the fibrils. In some further points M. Blanchard is in disagreement
with M. Fol, with whose observations he deals more fully in another
communication."!*

—

Formation of Byssus4 Dr. L. Eeichel communicates the results of
his investigations on the formation of the byssus in Lamellibranchs.
These results are based chiefly on the observation of living specimens of
Dreyssena polymorpJia, and on microscopic examination of sections of the
foot, the byssus-cavity, and the byssus of the same animal.
Preparations
of Mytilus edulis and Pinna were used for comparison.
The bulk of the
memoir is occupied with a discussion of the attaching function of the
byssus, and with the details of its development.
Dr. Eeichel affirms
that the byssus arises as a cuticular formation, and that it is not a permanent structure which lasts the animal its lifetime, but that, like the
skin of Arthropods, it can be thrown off, and gradually replaced.
The
off of the byssus is accompanied by a degeneration of the byssus
The walls of partition are reduced, and the cavity becomes a
cavity.
simple groove, but they are formed anew when a new byssus arises.

throwing

* Bull. Soc. Zool. France, xiii. (1888) pp. 74-81.
X Zool. Beitr. (Schneider),

ii.

(1888) pp, 107-32 (1

f

p].).

Tom.

cit.,

pp. 49-55.
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;3.

Bi'yozoa.

—

Movements of Polypides in Zocecia of Bryozoa.* Dr. J. JulUcn
has n note on the protrusion and return of the polypido in the zocecia of
monoderni chcilostoniatous Bryozoa. He points out that, when a polypido wishes to emerge from its cell it must yield its place to a quantity
The operaof water of equivalent volume. But the zooecium is rigid.
tion is effected, as the author has seen in a specimen of Cafcmcella
This operculum is
veiitrtcosa, by the posterior edge of the operculum.
articulated laterally, and while it closes the tentacular sheath anteriorly
it closes posteriorly a second cavity, which is the pouch into wliich the
In SchizoporeUa the
sea water penetrates when the polypide emerges.
operculum has a small tooth on its lower lip this is lowered wlieu the
polypide is being protruded, and keeps the orifice of the water-chamber
widely open. When the polypide returns to its cell the water is driven
out, and the operculum is closed over the whole orifice, which, therefore,
is not ouly the opening of the tentacular sheath, but also that of the
;

compensatory water-chamber.

Ontogeny of Marine Bryozoa.|— Dr. W, J. Vigelius finds that his
observations corroborate in many important particulars the work of
M. J. Barrois. The form of the young sessile primary animal is at
first more or less rounded, but later becomes elongated, and has somewhat the form of the sole of the foot. Longitudinal sections show that
the development of the nutrient apparatus commences with an invaginaThe cells which form this
tion of the aborally placed disc-organ.
invagination are considerably elongated, and lie in a single layer which,
Around this invaginalater on, forms the epithelium of the enteric canal.
tion there arises later a second cell-layer which is made up of much smaller
The author believes that this layer arises, in Bugula
flattened cells.
larval tissue.
He has never, like
calatlius, from the mesodermal
Ostroumofi", found any rudiment of hypoblast taking part in the formaThe number of spines is inconstant in the primary
tion of the bud.
animal, and the buds always arise terminally.

—

Dr. J. JuUien finds that the male organs of
Cristatella mucedo.^
Bryozoon arc formed of seminiferous vesicles, or male ovules or
mother-vesicles, in which the spermatozoa are developed ; they are
suspended to the intracolonial trabeculte. He declares that the colonial
disc is not a true foot, and that the direction taken by it may be in its
this

long or in its broad axis. On twenty-five regular lophophores he
counted from 71 to 80 tentacles, and on nine irregular lophophores from
3 to 70.

—

Prof. J. Joyeux-Laflfuie gives a full account
Delagia Chaetopteri. §
of this interesting new Bryozoon, the preliminary notice of which we
Part of the colony may be fixed on the inner
have already recorded.
wall of the tube, and the rest placed more deeply, though aways near
The zocecia are oval, flattened along the plane of the
the inner wall.
|1

* Bull. Soc. Zool. France, xiii. (1888) pp. 67-8.
Mr. Zool. Stat. Neapel, viii. (1888) pp. 374-6 (1 pi.).
X Bull. Soc. Zool. France, xiii. (1888) pp. 165-6.
§ Arch. Zool. Expe'r. et Gen., vi. (1888) pp. 135-51 (1 pi.)-

t
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lamella of the tube wHcli carries them, and have the general form of an
urn.
The walls are formed of two layers, the outer of which is delicate,
chitinous and structureless this is the ectocyst the endocyst is cellular,
and thickest in the median region. The term spherules is applied to
two rounded masses which are placed symmetrically on the sides of the
zooecia
they consist of a central cavity, which is filled with liquid, and
occupies the greater part of the spherule, and of a resisting wall formed
by the ectocyst and endocyst. Their function appears to be that of protective organs, acting passively by preventing the compression of the
zooecium by the Chsetopterus. Morphologically, these bodies appear to
be modified individuals. The colony may be considered as formed of
a series of differentiated segments placed one behind the other ; the
polypide has from 12 to 14 tentacles, and a gizzard.'
;

;

;

—

Herr F. Braem has been led
new polypide may arise at any point

Fresh-water Bryozoa.*

to disbelieve

of the bodywall by the invagination of its two layers, for he has always found that
the formation of young buds is connected with the pre-esistence of older
He thinks he can show that no bud arises ia the colony which
ones.
cannot be referred to the embryonic cell-material of an older budrudiment.
If we take a bud a at an early stage, when it merely
represents a two-layered sac, we find it to give rise to a daughter-bud b
as these become separated from one another a second bud b' appears
and this may be repeated as long as the primary
between them
Similarly
bud is provided with material which is capable of division.
the daughter-buds may give rise to other buds, until at last the youngest
individuals are no longer capable of germination.
The inner layer of the bud becomes fashioned into the ectoderm,
while the outer forms the inner epithelium of the wall of the cystid
the cells of the latter are partly differentiated into the muscular tissue
of the integument and of the gut, and partly give rise to the retractor
and folding muscles, and to long unicellular filaments which connect
the polypid and cystid.
The difference in the rapidity with which the
bud-generations follow one another is the cause of the delicate branched
colonies like those of Fredericella and Plumatella fruticosa on the one
hand, and the more compact colonies of Alcyonella on the other. Further
differences may, at last, result in the formation of a Cristatella.
This
last is to be regarded as a colony of Phylactoloemata with creeping
individuals which have become so approximated to one another that
their cystids have fused laterally; the sum of the basal parts of the
cystids becomes the foot, and that of the dorsal pieces, with the orifices,
the upper covering of the apparently unjointed colony.
The metamorphosed lateral parts appear to be septa in the interior of the common
body-space, and there are consequently only radial septa, for those
which have been described as being perpendicular to these do not exist.
The manner in which the buds follow one another in Cristatella is
essentially the same as in other Lophopoda.
In all the Phylactoloemata observed by the author the statoblast
gives rise to a single primary individual, which forms the stock by
budding in the same way as the younger branches are developed later
The funiculus of Cristatella arises at the time when the gastric
on.
space is cut off in the lower part of the saccular primary knob by the

in the theory that a

;

;

* Zool. Anzeig., xi.

(1888) pp. 503-9, 533-9.
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In the median line the colls of tho outer
infolding of its two lamellao.
layer biconio raised up in the form of a longitudinal ridgo, v.liich is
This ridgo
bounded latei'ally by tho continuation of the gastric folds.
becomes separated from the mother~tissue and forms a connection
between the body-wall and tlic base of tlio bud-sac. Tho funiculus is
bilaminate at its point of origin the ingrowth of ectodermal cells gives
In
rise to tho material from which tho future statoblasts are built uj).
the coursJO of growth the origin of tho funiculus becomes more and moro
separated from tho polypide to wliich it belongs, and we find it at last
Tho
at tho peripheral boundary of the colony just above the foot.
author denies tho secondary division of the cell-aggregates which form
the statoblast into a cystogenous half and a formative mass, for the two
In CrisfatcUa tho former
arise quite separately from one another.
arises as a blastula-like sphere, and is probably derived from a single
;

cell.

tho formative mass gradually take on the form of
same time their contents wander round the yolkThe inner
spheres until at last the nucleus alone remains visible.
the inner epithelium
layer of the cystogcnous half forms the ectoderm
of tho body-cavity and the muscles of the embryo arise from the cells of
All the buds are richly nourished by the yolk,
the formative mass.
which remains in the closest connection with tho cells of the inner
epithelium, and consequently also with the cavities of the lophophore
which are lined by it.
The spermatozoa of Cristatella do not develope on the funiculus, but
on the sipta, and generally near the upper surface. The ova, as in
PJumatcUa, are developed on the oral side of the cystid. In most points
which he notes the author is found to differ from Verworn, but ho
confirms that observer's statement as to the presence of an excretory
organ in Cristatella.

The

spindles,

cells of

and

at tho

;

Arthropoda.

—

Eyes of Arthropods.* Dr. W. Patten continues his account of tho
structure of the eye of Arthropods by a history of the development of
those of Aciliue. He finds that the larval o{)tic ganglion is comjiosed of
three segments, each of which is united with a segment of tho brain on
the one hand, and with a segment of the optic plate on the other. Each
segment of the optic plate bears a pair of eyes. The ocelli are composed
of four or more sensory spots or pits, each of which is sui)iDlied with a
separate cuticular thickening and a nerve
in the centre of each group
of four sensory pits thex-e is a single large nucleus, the significance of
which is not yet understood. The pits of each eye finally unite to form
a thickened patch of ectoderm, with a median double row of gigantic
cells and a common cuticular thickening.
The thickened ectoderm is
invaginatcd to form an optic vesicle, the inner walls of which form the
retina, while tho surrounding indifferent ectoderm forms a third layer of
cells over each vesicle ; in this way a typical three-layered eye is
produced.
In the embryonic stages of eyes I.-IV., the retinfe of which are
invaginated without the formation of a cavity in the optic vesicle
(unless, indeed, the space between the median row of gigantic cells bo
;

* Journal of

Morphology,

ii.

(1888) pp, 97-190 (7

pis.).
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rods are horizontal in the full-grown larvee the smaller
outermost rods become upright, but those that are larger and deeper
In eye V. there is at first a strong
retain their horizontal position.
tendency to form horizontal rods, but the laterally flattened optic vesicle
expands and forms a spacious cavity in the vesicle all the rods, except
In eye VI.,
those of the median row of gigantic cells, become upright.
which has no median row of gigantic cells, no horizontal rods are
formed.
The outer wall of the optic vesicle in eyes I.-IV. seems to be absent,
its presence in the embryo being only indicated by a few characteristic
nuclei between the retina and the corneagen. In eye V. the outer wall of
the optic vesicle is represented by two great masses of inverted, rodbearing cells, which are probably derived from two corresponding sensory
In eye VI. the outer wall is composed of a thin nucleated
spots.
membrane, and a cluster of inverted retinal cells derived from a sense
organ.
Eye I. is composed of at least nine sensory spots, four of which, with
their central nucleus and median row of giant cells, give rise to the horizontal retina four more, exactly like the first, give rise to the vertical
retina, and the ninth spot to the appendage.
All these sense spots unite
but, during the later stages, the
to form a simple homogeneous organ
three groups of sensory spots become greatly modified, so that in the
adult eye the parts to wliich they give rise are very diiferent in structure.
All the retinae are composed of retinophorse, formed by the union of two
cells
they contain two nuclei and two rods, and are supplied with axial
and external nerve-fibres. Ganglionic cells are rarely found in the retina
The rods are arranged in pairs, which form a mosaic of
of Acilius.
hexagonal figures when upright, and straight vertical lines when horiIn both sets the retinidial fibrillas are set at right angles to the
zontal.
rays of light.
All the larval ocelli of Acilius and of Dytiscus contain more or less
distinct dimorphic retinal cells.
The giant cells always form a double
row along the bottom of the furrow their free ends are bent at right
angles, and bear short, but broad, horizontal rods.
The ends of the
smaller retinal cells, and, consequently their rods, may be horizontal, upright or inverted.
Between the two rows of giant rods are two sheets
of coarse, vertical nerve-fibres and a layer of medulla-like substance.
The pigment granules are deposited on the surface of the retinophorge
and around the external nerve-fibres.
All the eyes are developed from the optic plate the thickened distal
edge of the cephalic lobes. On the proximal edge of this optic plate is
a semicircular furrow, which gives rise to the optic ganglion. The furrow
is deepened to form two distinct pockets which give rise to the first and
second segments of the optic ganglion. The third segment is formed by
an inward proliferation on the proximal side of the third segment of the
The innermost walls of the ganglionic segments are, from
optic plate.
the earliest stages, connected with the inner face of the optic plate.
sucli), all the

;

;

;

;

;

;

—

Numerous ganglionic

cells arise from the optic thickening, and wander
along the optic nerves into the optic ganglion. Towards the close of
this process, at about the time when the invagination of the sensory
areas begins, enormous tripolar cells are formed in each eye, which pass
along the optic nerve from the eye to the optic ganglion, dividing rapidly
on the way, and producing small tripolar ganglion-cells. Only one of
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tho proliferating cells retains its great size throughout life, and this
finally takes up its position on one side of the medulla belonging to the

eye from which it arose.
The author thinks that the history of these cells afifords excellent
evidence in proof of the theory which explains the presence of intercellular nerve-fibres, by supposing them to be the outer ends of sensory
cells, now converted into ganglionic cells.
The optic ganglion of the convex eye of Arthropods is composed of
the
the first always, and the third sometimes, disappear
three lobes
The retinal ganglion is
second gives riso to the optic ganglion proper.
a secondary product, and is not formed by invagination. The three-lobed
optic ganglion of tlie convex eye of Arthropods is derived from a threesegmented larval ganglion, every segment of which belongs to a pair of
The first, second, and third segments of the optic ganglion
larval ocelli.
of Acilius-larvifi are respectively homologous with the second, first, and
third lobes of the optic ganglion of the comjiound eye, and so it follows
that the optic ganglion proper of the compound eye is derived from tho
first segment of the larval ganglion, or that one which is united with tho
large, posterior, dorsal ocellus. The optic ganglion contains six medulla),
every one of which corresponds in structure to that of the ganglion to
which it belongs, and this indicates that the arrangement of the medullary
fibrillfB is as nearly like that of the retinidial fibrillae as existing con;

;

ditions will allow.
The structure of the retina in the larval ocelli of Insects is

much

like

that of Myriopods, and the whole eye is composed on the same plan as
Mr. Patten believes that the
that of Peripatus and of most Molluscs.
primitive ganglion-cells were tripolar, and were derived from tripolar
neuro-cpithelial cells.
The outer extremities of these cells were reduced to intercellular nerve-ends, the bases of which, in Acilius, became

tho protoplasmic prolongations of the ganglion-cells, and are, probably,
homologous with the axis-cylinders of Vertebrates.

—

Spermatogenesis of Arthropods.* Prof. G. Gilson concludes his
on the spermatogenesis of Arthropods.
The first part of his memoir contains an account of the spermatogenesis
of Gamasidfe and Ixodidse.
(1) The mother sperm-cells multijily solely
by binary segmentation. (2) Each resulting sperm-cell contains a large
nucleus, rich in karyoplasma, lodging a nucleolus.
The cell elongates,
series of comi)arativc researches

the nucleus likewise, the nucleolus retains its form.
(3) The adult
spermatozoa are free and immobile, but exhibit movements in the female.
The gi-eater part of Gilson's memoir is devoted to a synthetic survey
of his previous results. Throughout Arthropods, he discusses the structure of the spermatozoa as regards form, nucleus, and protoplasm, and
then notes the condition of the adult sperms when free or contained in
the manifold spennatophores. His general conclusions are disappointing.
He first notices the generalizations of Kolliker, Schweigger-Seidel, and
de la Valette St. George, but does not admit that they are general or
complete.
Nor is he satisfied with the theory proposed by Sabatier, nor
with the homologies pointed out by P. Geddes and J. A. Thomson.
Gilson himself distinguishes three stages of cell-multiplication and
differentiation, but maintains the impossibility of formulating any law of
spermatogenesis.
•

La

Cellule, iv. (1888) pp.

S5I-446

(1 pi.).
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—

Striped Muscle of Arthropods.* Herr A. v. Gehuchten has remuch studied structure of the striated muscles of
Arthropods. He distinguishes the yellow muscles of the appendages
from the white muscles of the wings.
(1) The muscles of the appendages. After describing the wellknown phenomena, the author notes the differences observed when the
reagent is coagulatory in its action and when it is dissolvent. In the
fibre there are two portions, one soluble in dissolvent reagent, the other
persistent.
The latter has a structure and takes the form of a network
The former is more or less fluid,
it is the protoplasmic reticulum.
rich in albumen and especially in myosin, it is the " enchyleme myosique."
These two portions exist in the living fibre the transverse strife of the
clear zone and the longitudinal filaments of the darker band belong to
the reticulum ; the dull and homogeneous basis of the dark band is the
enchylema. With a coagulating reagent the reticulum is rendered stiff
and brittle in the enchylema the albuminoid substances are citagulated
around the longitudinal trabeculae of the reticulum. The phenomena of
discs, fibrils, &c., are explained in terms of these observations, and the
structural identity of muscle-cell with any ordinary cell maintained.
(2) In the muscles of the wings, the structure is quite different.
There one finds the fibrils of Krause.
Each fibril is inclosed in a
cylindrical tube divided into cases by complete transverse membranes.
The divisions are filled with enchylema. The fibrils are usually united
into bundles (without sarcolemma) by interfibrillar granular substance.
The striated muscles of Vertebrates agree in structure with what has
been described in regard to the muscles of Arthropod appendages.
Finally the complicated structure of the nuclei of the muscles in the
frog is described.
investigated the

—

;

;

a.

Insecta.

—

Primary Segmentation of the Germ-stripe of Insects, j Prof. v.
Graber has been investigating the early stages of development in Insects.
He finds that the germ-band is at first either discoid (as in Stenohotlirus
and CEcanthus) or more elongated

(as in Hydropliilus, Lina, &c.).
The
discoid portion corresponds chiefly to the antennary segment, while the
primitive trunk has at first a comparatively slight extension.
In a few
cases two transverse grooves arise simultaneously, thus giving rise to
three primitive segments, which appear to correspond to the three
primary divisions of the adult body (head, thorax, and abdomen). The
priniitive trunk of the germ-band of Stenobothrus and CEcanthus is not
segmented, as has been hitherto supposed for Insects, into the permanent
segments (metameres or microsomites), but three larger sections (macrosomites) are formed.
Of these three segments of the primitive trunk
the first correspond to the sum of jaw-bearing metameres, the second to
the sum of leg-bearing metameres, and the third to the abdomen.
In
the primary or macrosomitic segments of the primitive trunk of Stenobothrus there is not merely an external jointing, but a complete division
of the hypoblast.
The secondary or microsomitic segmentation of the primitive trunk
does not in Stenobothrus and Lina (any more than in Spiders Morin)

—

* Arch. Anat. u. Physiol. (Physiol. Abth.), 18S8, pp. 5G0-4.
t Morphol. Jahrb., xiv. (1888) pp. 345-68 (2 plti.)-

1888.

3 S

—

.
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from before backward, but first
pro'Tess, as is ordinarily supposed,
primitive segment.
aflccts the mcdiau or thoracic
the tetranierism of the segmented
It is clearly difficult to explain
the terminal stage, but it is clear
of
trimcrism
the
by
stage
primitive
certain stages of segmentation in tho
that it must have some relation to
Arthropod
ancestor of the Insect, though none to any such fow-jointed
form

as, for

example, the NaupJius.

Germinal Layers of Meloe.*— Dr. J. Nusbaum gives a preliminary
occount of part of his researches on the embryology of the Meloidaj,
He discusses tho establishment of the germinal layers in Meloe proscarahseus, which appears to be exceedingly well suited for such
investigations.

The segmentation nucleus divides into two, these into many
vacuolated cells, which are scattered in the yolk and connected by fino
anastomosing processes. Some of the cells remain in the yolk to form
the so-called°yolk-cells, others approach the surface and form a layer of
blastoderm. On the third day the ventral plate and rudiment of the
amnion are apparent the former becomes segmented and the appendages
become marked out; along with the development of the amnion tho
ventral groove becomes distinct, progressing from behind forwards,
representing as in other insects the gastrula invagination.
From the disguised invagination a solid strand of primary endodcrm or endo-mesoderm results. This exhibits by the 7th-8th day
a special posterior mass of cells, which on tho 9th-10th day minglo
with the yolk-cells, but have nothing to do with the mesenteron. The
;

primary endoderm is differentiated into two large, paired, lateral, solid
In the lateral rudiments a narrow
portions, and a smaller median part.
lumen appears in segmental fashion. The outer wall represents somatopleure, but the inner forms not only the muscular, but the epithelial
The central, unpaired, and inconspicuous portion
layer of the mid-gut.
serves merely to unite the paired endodermic rudiments of the mid-gut,
except at the anterior end where it forms by broadening the greater
In the yolk, which exhibits a sort of
part of the epithelial wall.
segmentation, the " yolk-cells " long persist, but are finally absorbed.

—

Nutrient Food-Material of Bees-t Herr A. von Planta has made
an examination of the food provided by the " nurses " for the larvae of
bees; he iiuds that for qiieens 69*38 per cent., for drones 72-75 per
The chemical comcent., and for workers 71*63 per cent, is water.
position of the remaining solids is shown in the accompanying table
:

Queens.
Nitrogenous materials
Fatty
„
Glucose

Ashes

Uroncs

45 14
13-55
20-39
4-06
•

.

..

As the food varies in composition the author is inclined to reject the
theory that wo have here to do with a secretion analogous to that of
milk, and to support the theory of Scbonfeld that the food comes from
* Biol. Ccntralbl.,

viii.

(18S8) pp. 449-52.

by E. Bourquelot in Arch. Zool.
See Zcitsc-lir. f. Phys. Chcmie, xii. p. 327.
t Notice

Expe'r. et Gen., vi. (1888) pp. xiii.-xvi.

;
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the stomach, and that its composition and degree of digestion are varied
bj the bee according to the age and sex of the larva.

—

Odoriferous Glands of Blaps.* Prof. G. Gilson thus sums up the
principal results of his researches on the odoriferous glands of Blaps
mortisaga and several other species There exists in Blaps mortisaga a
well-developed odoriferous apparatus formed by cells, the so-called unicellular cutaneous glands.
These cells are grouped so as to form lobes
resembling glandular tubes, but they are specialized in having an excretory
tube connecting each cell with the exterior.
Each cell possesses a
secreting apparatus consisting of four parts
a radial vesicle, a central
ampulla, a thin excretory tube, and a tube-sheath analogous in structure
to the radial vesicle.
The solid portions of these parts are continuous
with the reticulum of the protoplasm. The inner rays of the vesicle
and of the sheath are regular, strengthened, radial trabeculse of protoplasm. The membrane of the vesicle, and those of the sheath, tube, and
ampulla are similar in structure to the cellular and nuclear membranes
they are productions of the j)rotoplasm.
The reticulum does not
necessarily radiate from the nucleus of the cell ; many of the trabecule
radiate from other protoplasmic structures such as the radial vesicle, the
sheath, and the excretory tube itself.
:

—

—

Alimentary Canal in Metamorphosis.f Dr. D. Casagrande reports
the results of his researches on the transformation exhibited by the
alimentary canal of Lepidoptera in the metamorphosis from the larval
to the adult state.
His research was based on the silkworm. The
general conclusion of his investigation of this important point is as
follows
The epithelium of the oesophagus and of the hind-gut of the
perfect insect is derived from the epithelium of the mid-gut ; in such a
case the oesophageal and hind-gut epithelium in the adult insect cannot
be regarded as ectodermic in origin as they are in the larva, but must be
endodermic, arising as they do from the mid-gut.
:

—

—

Nerve-terminations in Lepidoptera.
M. J. Chatin has studied the
nerve-terminations in Lepidoptera.
In the proboscis below the skin
they form a rich network of fine filaments and cells. From multipolar
cells fine prolongations proceed outwards and are lost between the
elements of the hypodermis. In many cases (Sphinx, &c.) the nervefilaments were observed to dilate into a fusiform cell and then to enter
into relations with a tactile cell of the hypodermis.
Soft cones with
similar innervation were observed on various parts of the proboscis, on
the labial palps, &c.
In a further paper the author describes the nerve-terminations on the
antenna of Tinea tapezella. Two types occur tactile hairs and -long
soft cones. With thesB, nerve-filaments are associated as above described.
:j:

—

all

Basal Spot on Palps of Biitterflies.§— Herr E, Eeuter states that in
the species of Butterflies (between two and three hundred) which

he has examined, there is at the base of the inner surface of the palps a
naked spot which can always be easily seen. He consequently regards
it as typical of the order Lepidoptera.
It is generally well defined and
ordinarily occupies the basal half of the
*

first

joint of the palp.

La

The

Cellule, v. (1888) pp. 1-21 (1 pi.).
t Bull. Soc. Entom. Ital., xix. (1887, pub. 1888) pp. 323-33 (3 pis.),
Bull. Soc. Philom.
i Boll. Soc. Entom. Ital., xix. (1887) pp. 188 and 367.
Paris, X. and xi. (1887) p. 145.
§ Zool, Anzeig., xi. (1888) pp. 500-3.

3

s

2

—
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rings or furrows discovered by Landois are always present, though often
When present they ordinarily occupy the
indistinct or incomplete.
They aro
"rcater i)art of the basal spot, and arc more or less parallel.
best developed on the part of the surface wbicli, in the natural position
of tlie palps, is directed upwards and inwards; it is this part which is
most commonly pressed against the basal part of the proboscis, which is
provided with a raised ridge.
In addition to these rings there aro peculiar forms of hairs which do
They arc conical in form,
not seem to have ever yet been described.
chitinous, and surrounded at their base by a circular membrane ; they aro
all connected with nerve-fibres, on which, just before they enter the cone,
There are several hundreds of these
a ganglionic swelling can be seen.
cones, and, in addition to them, there are immense numbers of similar,
In the Microlepidoptcra tliere aro
bnt much smaller, conical bodies.
sometimes also pits or pores, and sometimes these pits are alone present.
There can be no doubt that we have here to do with specific sensory
The author
organs, but what is the special sense we do not yet know.
The cones exhibit
is inclined to think tliat it is of an olfactory nature.
the greatest variability and higliest grade of development in the Rhopalocera, and their variations may be of use in the definition of families
and genera. In the Butterflies proper the organ in question is always
much larger and better developed in the male than in the female.

—

Development of Musca.* Prof. 0. Ciitschli gives an account of some
observations by two of his pupils, Ilcrren C. Maurice and H. Debus, on
the develoi)ment of the fly ; it is, unfortunately, so written as to bo
unintelligible without reference to the figui'es by which it is illustrated.
It would appear that Musca differs from other Metazoa with a similar
mode of development of the mesoderm in that the extended gastrulainvagination is only differentiated into enduderm and mesoderm at its
hinder end, and that the greater part corresponds only to the part of the
endoderm which forms the ca?lomic diverticula.

Larva of Sarcophila Wohlfartii in

Gum

of

Man.t

Viof. E.

Brandt

relates a case of the jirescncc of the larva of Sarco^yhila Wohlfartii in
This viviparous creature is very active in
the gums of human patients.

the hot part of the day (from 1 p.m. to 4 p.m.), and attacks men sleeping
The
and ungulates, but does not go into rooms or stalls.
gum of the patient was inflamed and swollen, but all troubles ceased as
soon as the larvfe were pressed out. The larvfB found in this case were
in the second stage of development, tliat marked by the possession of
only two oral hooks, two stigmatic clefts on the hinder stigma-plates,
and by the peculiar arrangement of the spines which has been figured by
Portschinsky in his monograph.

in the open,

—

Brain of Somomya.| Dr. G. Cuccati has investigated the minute
structure of the brain of Somomya eri/throcephala.
The otic-ophthalmic bundle, the " eorpo forcato " in the brain, the
antennary lobes, the " olfactory glomeruli," the otic ganglia, the cerebral
peduncles, &e., are referred to with appalling exactness, and the results
are compared with the author's previous investigation of the supraoesophagcal ganglia of Orthoptera.
• Morpliol. Jahrb., xiv. (1888) pp. 170-4 (2 figs).
+ Zool. ADZtig., xi. (1888) pp. 560-1.
X Boll. Soc.

Entom.

Ital., xix.

(1887, pul). 1888) pp. 286-8.

;
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j8.

Myriopoda.

—

Phosphorescence in Myriopoda. M. J. Gazagnaire,* in face of the
discussion between Professors Dubois and Mace on phosphorescence in
Myriopods, relates some observations which he has made himself. He
found that, in Oryx harbarica, the whole of the ventral surface of the
body was luminous pressure alone was suflScient to give rise to the
luminosity ; it was either total or localized in one or more rings. The
light is seen on the sternal plates, and on the anterior and posterior
plates of the episternum with the aid of a good hand-glass it is possible
to detect the presence of a number of cutaneous pores on these plates.
;

;

On

contact these pores secrete a yellowish viscous substance of a peculiar

odour in contact with air it dries rapidly it is insoluble in alcohol, and
of an acid reaction. This substance is very phosphorescent, and the
light which it emits is intense, persistent, and bluish-green.
Owing to
its viscosity it attaches itself to objects in contact with it, and makes
them luminous for- a short time. In fact, this photogenic material
behaves like the phosj)horus of a match on moist fingers. The author
thinks that we have here to do with a cutaneous secretion which contains
the photogenic matter, and he believes that in other species the facts are
the same, and that the photogenic body is always secreted by glandular
organs ventral in position.
M. E. Blanchard f states that he collected a specimen of this luminous
Myriopod he found the phosphorescent matter attach itself to his
fingers, and there show brightly for four or five minutes.
He rubbed
his fingers on his clothes, and he found that the rubbed parts also became
luminous, and presented luminous waves absolutely identical with those
they disaj)peared gradually. It seems to him
of match-phosphorus
evident that the luminous substance is distributed over the whole length
;

;

;

;

of the body, or at least over its greater part, and that it
mucilaginous substance which is easily spread by rubbing.
S.

is

a lic[uid or

Araclmida.

Eelations of Structure and Function to Colour Changes in
Spider s.| The Eev. H, C. M'Cook has some suggestive notes on the
relations of structure and function to colour changes in spiders.
He
points out that as young spiders advance in age their colour deepens
this must be explained by gradual hardening of the tissues making them
more opaque, since, up to this period, no food has been taken. It is not
until sedentary spiderlings have established themselves upon their own
webs that the characteristic colours of the species begin to appear with
any positive degree of distinctness. Moulting seems to produce chano-es
in colour-patterns of a very decided kind in some species some organic
change is probably the cause of this phenomenon. Advanced age, as a
In gravid females the changes of colour
rule, makes the colours darker.
are often very decided; the lighter coloration is probably due to the
skin being disturbed and more transparent. The action of the muscles

—

;

on the skin and chitinous shell or walls, serves to compel certain
aggregations of pigment along the lines of use.
With regard to the relation of environment and habit to colour
* Bull. Soc. Zool. France, xiii. (1888) pp. 182-6.
t Tom. clt., p. 186.
X Proc, Acad. Sci. Philacl., 1888, pp. 172-6.

946

SUMMARY OF OUKRENT RESEARCHES RELATING TO

chanf»C8, Dr. I\I'Cook observed that spiders that live on plants as a rule
Lave colours that are harmonious with the prevailing greens and yellows.
Spiders that nest in stables, houses, on fences, &c., ordinarily have

dusky colours, harmonious with the environment. Ground spiders
generally have colours of neutral greys that blend well with the soil,
rocks, or stalks of grass, especially when the last are somewhat dry.
On the whole, wo may conclude that many spiders that appear to be
more exposed to enemies by reason of bright colonre or greater size have
developed, or at least possess special variations in industry and habits
But there are a number of apparent
that in some degree are protective.
exceptions which require more careful study before any general deduction
can be warranted.
Herr V.
Development of Generative Organs in Araclmida.*
Faussek makes a welcome contribution to our scanty knowledge of the
development of the generative organs in Arachnida, in an investigation
based upon Phalamjium {cornutum ?). "When the segmentation of the
ventral plate begins, the rudiments of the reproductive organs lie as a
group of cells at the abdominal end of tlie embryo, protruding somewhat
The boundaries of the closely packed
into the segmentation cavity.
cells are hardly distinguishable, the nuclei are large, the chromatin

—

granules isolated.
nerve-cord, &c,, are differentiated, the rudiment still lies as
mesoderm at the hind end of the nerve-cord. It
In the
lies between the two mesoderm plates, in the future coelom.
liberated young, the rudiment is still an unpaired mass of cells, and soon
Only the female organ was traced.
it becomes a differentiated organ.
As to the origin of the germinal cells no quite certain answer can yet
be given. It seems very probable, however, that they arise directly from
the yolk-cells, contemporaneously with the appearance of the germinal
If
streak, and quite independent of the somatic cells of the blastoderm.
this is so, it is interesting as another illustration of the very early
differentiation of the reproductive elements.

When

before, inclosed in the

— M.

V. Wagner has investigated the blood of
plasma in which float corBlood freshly drawn from an adult spider
puscles or blood-cells.
contains four kinds of cells, of whicb only two, the amoeboid and the
These two forms have some properties in
coloured, are constant.
common, and have certain afiiuities of structure, but they differ widely in
regard to other properties, and in their mode of multiplication. They
also differ in origin, the former being mesodermic, the latter, endodermic.
The other two kinds of cells are only provisional stages of the constant
The size
forms, and may be considered as the results of multiplication.
In an adult the
of the blood-cells increases with the age of the animal.
proportion of the different forms of corpuscles, in the various regions of
During growth the proportion varies conthe body, is strictly defined.
stantly (in different stages), and periodically (in connection with the
skin-casting).
The proportion is altered periodically by the sudden
appearance of the spherical forms whose number increases to excess

Blood of Spiders-t

spiders.

It consists of a colourless liquid

As these spheres represent the stage of
multiidication in the constant forms, tliey indicate the intensity of the
after the casting of the skin.

*

Biol. Ceatralbl., viii. (1888) pp. 359-63.

t

Arch. Slav.

Biol., iv.

(1888) pp. 297-336.
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This intensity may be explained,
processes in these cells at that time.
some extent, by the slowness of the circulation during and immediately
after the moulting.
As only two forms are constant, it must obviously
be those two which, from this point of view, are of most importance.
The difference of reaction between the amoeboid and the coloured cells,
and the af&nity between the amoeboid cells and the leucocytes of higher
animals, enable us to determine the role of these elements, up to a certain
point, with much probability, if not certainty.
to

e.

Crustacea.

—

Castration of the Cray-fish.* M. G. Stamati remarks that no one
has yet attempted to castrate any animals except Mammals and Birds.
He failed when he tried to inject by the male deferent diicts an aqueous
solution of acetic acid, or to directly extirpate the gonad and duct
the
best way is to remove the deferent duct by an incision in the membrane
which separates the cephalothorax from the abdomen, by the insertion of
very fine forceps. The animal must then be put into a very small
amount of water, sufficient for breathing purposes, but not sufficient to
enter the wound, which, after a time, heals.
He promises to communicate what the results of this experiment are, but time is necessary for the
observation of them.
;

—M. G. Stamati has

Digestion in Cray-fishes.f
tions on digestion in cray-fishes

by the aid of

made some

gastric fistulte.

observa-

The

fluid

of the stomach produces almost instantaneously a permanent emulsion
and saponification of a neutral oil ; it converts cane-sugar into inverted
sugar, changes uncooked starch into glucose, and forms peptones from
The gastric juice, which is secreted continuously, was
proteid foods.
found to be formed by the so-called liver, which is a gland of double
function, for, in addition to giving rise to the changes just enumerated,
the gland contains glycogen, the quantity present of which varies with
the food. Lecithin and cholesterin can be obtained from this gland.
There is a colouring matter in the organ, but it cannot be said to be
analogous to the biliary secretions of Mammals. Like some preceding
writers, M. Stamati proposes to call this organ of double function a
hepatopancreas.

—

Innervation of Crabs' Claws.J Prof. W. Biedermann, in his
communication on the physiology of nerve and muscle,

twenty-first

reports the results of his investigation of the innervation of crabs' claws.
In the first place he discusses the changes in form observed in the two
antagonistic muscles under the influence of electrical stimulation of the
In the second place, he describes the
nerves supplying the claws.
electromotor activities in the closing muscles on tetanic stimulation of
"All the observed consequences of indirect
the associated nerves.
stimulation of the claw muscles of the crab seem to find their simplest
explanation in the supposition that each of the two muscles is provided
with two functionally distinct, inhibiting and stimulating nerves."
" These nerves, which, on the theory maintained by Lowit and Gaskell,
may be described as ' Assimilirungs- and Dissimilirungsnerven,' induce
by their excitation opposite conditions in the muscle substance, which
* Bull. Soc. Zool. France, xiii. (1888) pp. 188-9.
J SB. K. Akad. Wiss. Wien, xcvii. (1888) pp. 49-82 (4

f Ibid
pis.).

pp 146-51
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ou tbo one hand in opposed cLanges of form, and on tho
" The mutual relation of tho
other in contrary electromotor activities."
two processes simultaneously set up in the muscle, may have a different
import in relation to tho mechanical effect of stimulation, from that
The author points
exhibited in relation to the electromotor activities."
out that Fano's experiments ou the cardiac muscle of the tortoise also
showed an imjKrfect agreement between tho changes of form and tho
simultaneous electric phenomena. Finally, it is to be noted, as Gaskell's
researches have shown, that in several respects there are analogies
between the innervation conditions of the cardiac muscle of Vertebrates
and those of the claw muscles of crabs, as especially exhibited in tho
galvanic consequences of stimulation.
find expression

—

Challenger Crustacea Macrura.* Mr. C. Spcnce Bate has completed his investigations into the 2000 specimens of macrurous Crustacea
which were collected during the voyage of II.M.S. Challenger.' In
ttdilition to the detailed descriptions of this vast quantity of material, the
author gives an interesting introduction in which he treats of the
morphology of the group. With slight modifications, the classification
proposed in 1883 by Prof. Huxley is accepted, the group being divided
into the Trichobranchiata, Dendrobranchiata (= Penseidea, Dana),
'

'

'

Phyllobrauchiata, and Ammobranchiata.

—

Structure of Asellus.f Herr B. Eosenstadt has investigated the
structure of Asellus aquaticus and related Isopods, and notes the points
in which his results differ from those of Sars.
The heart begins at the boundary of the fourth
(1) Vascular system.
and fifth segment, and extends into the reduced abdominal segments.
The two pairs of venous ostia are symmetrically disposed. The aorta
becomes smaller till it reaches the cardiac portion of the fore-gut, where
it expands into a vesicular enlargement, and gives off two ophthalmics,
a peri-cesophageal ring, and branches to antennae and brain. From tho
heart there also rise two lateral arteries, three pairs of thoracics, and a
fourth i)air to the reduced abdomen. The peri-oesophageal ring is
continued into a ventral artery, connected by seven pairs of vessels with
the thoracics. There are no branchio-pericardial vessels. On the dorsal
surface of the heart of Asellus embryos are two delicate strands, also
seen in Idotea and Jacra, and regarded by Claus as sympathetic nerves.
The peculiarities of Jaera are discussed.
(2) Tlie Nervous system of Asellus and other Isopods is then described, but the results are chiefly corroboratory of Brandt and other
previous investigators. (3) In regard to the alimentary system, two
pear-shaped glandular sacs on tho posterior end of the upper lip of
Asellus, and similar glands are described.
The structure of the gut is
briefly discussed.
In the mid-gut gland only epithelial cells of different
sizes were to bo seen. Weber's hepatic cells and ferment-cells are large
and small stages of the same kind of cells.
At the base of the outer antenna? lies a rudi(4) Excretory system.
mentary antennary gland.
Coiled canals by the side of the stomach
contained urates, and were seen to open by a duct on the base of the
second maxillas. This gland, seen in six genera, seems to be really a
shell-gland, such as Claus has observed in Apseudes.
(5) Beproductive
* ' Challengtr' Reports, Hi. (1888) xc. and
t Biol. Ceutialbl., viii. (1888) pp. 452-62.
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Schobl's observations in regard to the changes in the females
After the moulting the female
are confirmed.
aperture is lost, and a brood-chamber developes. After young have been
borne twice, the female moults and regains its apertures.
system.
after

impregnation

—

Sexual Dimorphism in AmpMpoda.* Prof. T. Barrels finds that
Mcera integrimana Hiller is the female of M. scissimana Costa, and that
M. Donatoi of Hiller is, similarly, not a good species, but the female of
M. grossimana Montagu.

Development of Gammarns.l

—Dr.

Sophie Pereyaslawzewa com-

of a series of researches on the development of
Amphipods. The present memoir deals with Gammarus poecilurus Ethk.
The living egg is first described in its initial and subsequent stages.
The author then briefly discusses the modifications exhibited previous to
segmentation. The segmentation itself and the establishment of the
The derivation of the organs of the three layers
layers are described.
Amoeboid movements were observed in the
is followed in detail.
embryonic cells, especially in those of the endoderm, and this not only
in Gammarus, but also in Caprella and Orchestia.
The author reserves
general deductions until a larger number of forms have been investigated
by herself and her students. An appreciation of the results will then
be more readily made.

municates the

first

—

European Daphnidse.f Dr- E- Eylmann gives a valuable systematic
account of European Daphnidas. After giving a diagnosis of the family,
he distinguishes the five genera Daphiia, Simocephalus, Scapholeheris,
Ceriodaphiia, and Moina. The (forty-seven) species are then diagnosed
in detail.
JDaplmia curvirostris is noted as a new species.
Tables for
specific identification, and one showing the distribution, increase the
value of this systematic monograph.

—

Orchestia.§
M. E. Chevreux has a note on the presence of Orchestia
Chevreuxi at Teneriffe, and a description of the male of this species.
With regard to the locomotor activity of this genus, he observed that,
in 0. littorea, the posterior part of the abdomen was always folded under
the body when the creature was moving on a horizontal plane, and that
the last five pairs of thoracic limbs were alone used.
It was evident
that the longer they were the more easily could the creature move, so
that we may ascribe the difficulty of capturing 0. Chevreuxi to the great
length of its appendages.
In an earlier essay
the author has some
remarks on the adaptation of Amphipods to a terrestrial mode of life.
||

—

Amcebocytes of Crustacea.Tf Dr. G. Cattaneo has a preliminary
notice of the amcebocytes of Crustacea, in which he discusses the structure and spontaneous modifications of the amoeboid cells of Carcinus,
their histological phenomena, and their variations in different surroundings and under the influence of various reagents. Prof. F. Leydig **
to his description of similar bodies in his ' Naturgeschichte der Daphniden,' published in 1860.
There, too, are to be
found some observations on the corpuscles found in the blood and other
tissues of sick caterpillars.
calls attention

* Bull. Soc. Zool. France, xiii. pp. 57-9.
t Bull. Soc. Nat. Moscou, 1888, pp. 183-219 (4 pis.).
i Ber. Nat. Gesell. Freiburg, ii. (1887) pp. 61-li8 (5 pis.).
§ Bull. Soc. Zool. France, xiii. (1888) pp. 92-6.
Tom.
** Tom.
% Zool. Anzeig., xi. (1888) pp. 452-5.
||

cit.,
cit.,

pp. 59-66.
pp. 515-6.

;
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Annelida.

External Morphology of Hirudinea.*

—Dr.

S.

Apathy has made a

The typical somites
close study of the external body-form of Leeches.
the mid-body, and consist of a number of rings, conBtant
are found
^vithin the limits of the genus, and having, cither in part or all, special

m

Among the Rhynchobdcllida> Branchcllion and
distinf^uishinf marks.
Clepsinc have three rings, CalliobdcUa, Ichthjohdella, and Pontohdella
six Piscicula twelve ; the Gnathobdellidso have five ringn. All the rings
tactile goblets, of which Piscicola has eighteen in a transverse row
there are also one internal and one external paramedian, one external
and one internal paramarginal, and one marginal goblet on the boundary
These goblets contain a group of specific epithelial cells,
of the rinf's.
Further distinguishing marks
which always carry a tactile seta each.

have

arc afforded by the plexiform superficial pigment which forms dark
The
transverse bands, and by the position of the ncphridiopores.
special marks of the several rings are regularly repeated in each somite
in which the ring is present, and the absence of these marks indicates
the absence of certain rings.
All the somites of the other parts of the body are only modifications
These modifications are seen
of the typical somites of the mid-body.
in the more or less well-marked chai-acter of the rings, in the appearance
of certain superficial foldings of the skin, and in the smoothing out of
foldings which are found in the somites of the mid-body ; but the most
marked character is the shortening and reduction of the somite, due to

change in or loss of function.
The first form of shortening is the simple reduction in length of the
In the mid-body the somites
somite, without any fusion of the ring.
are all of much the same length, except where secondary extension of
certain parts of the enteron combined with a thickening of the body has
It is to be noted,
produced a certain increase in length of the somite.
however, that, in all genera, there is a regular increase in length of tlio
somite from the clitellum to the end of the body, and from the hinder
boundary of the mid-body to the sucking disc.
The second form of shortening is the fusion of certain rings, ordinarily belonging to the same third of a somite, with one another, so that
in some genera where the typical somite consists of six rings, there are
It is rare for rings of different thirds to
only three independent rings.
become fused by the secondary adaptation of tegumcntary folds. When
a somite of the Ehynchobdellida) is reduced the reduction is first seen in
the hinder ring if the reduction goes further the second ring is affected,
and beyond this reduction never goes.
This law of reduction is due to the relation of the general function
of the typical somite to the three thirds of the internal somite. As soon
as a change of function of a given part of the body causes certain organs
to become superfluous, that third of the internal somite with which that
function or gi'oup of functions was connected disappears also; the
remaining third or thirds arc developed at the cost of what has disappeared. The hinder third contains no organs which are necessary for
absolute existence, and so it is the first to disappear ; on the other hand,
;

• Mittbcil. Zool. Stat.

Neapel,

viii.

(1888) pp. 153-232 (2 ph.).

;
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and so it is always retained.
disappearance must have been quite gradual phylogenetically, yet in ontogeny the result alone is seen, the reduced somite
being reduced in the embryo.
On the other hand, all the shortenings,
reductions, and fusions of the rings, and the appearance characteristic
of the species or bearing on their sexual life, are put off to a late
The
embryonic stage, or, more frequently, till post-embryonic life.
Gnathobdellidae follow the same laws as the Rhynchobdellidse.
The author makes some critical remarks on Mr. Whitman's explanation of the external morphology of the Hirudinea.

tlie first

third contains the most important,

Although

this

If we sum up what is known as to the external morphology of these
forms, we may say that the Hirudinea have an elongated body which, as
a rule, tapers at both ends ; it is smooth externally and is provided with
regularly distributed folds of the integument; it is always distinctly
ringed, and is, in cross section, rounded or horizontally oval ; it only
becomes flattened secondarily, and its length is, proximately, due to the
number of rings found in each somite. The body is always made up of
thirty-three distinct somites, each of which possesses a ganglion consisting of six ganglionic capsules, which become more closely approximated
to one another at either end than elsewhere, without undergoing any
The somites shorten regularly towards either
greater modifications.
end of the body, and at the same time become more or less reduced.
The number of non-reduced somites is characteristic of the genus, but
the extent and mode of reduction are generally specific characters only
they have no direct connection with the phylogeny of the whole order.
The whole body may be divided into six functionally different
regions, all of which, with the exception of the anal, consist of six
somites each; they are the cephalic or suctorial region, the clitellar
region, the region of the fore- and that of the hind-gut, the anal region,
and that of the attaching disc. The cephalic region has, in the interest
of a semi-parasitic mode of life, been more or less converted into a
sucker; this is a thickening of the end of the body; the apparently
secondary anus is in the form of a transverse cleft which, at a late period,
breaks through the skin in the middle line of the back. The final
region has a disc, the size and form of which is in direct connection
with the grade of parasitism, and which, in non-parasitic forms, is chiefly
used as a locomotor organ. The clitellum occupies somites 10-12,
and is more or less secondarily modified, its form varying in different
families ; the male generative orifice is on the eleventh and the female
on the twelfth somite. The relative size of the mid-body is an adaptation to the quantity of food which the genus has to obtain ; its median
segments, or somites 14-23, are typical of genus and species.
In all Hirudinea there is a highly developed tactile sense, and
eighteen longitudinal rows of tactile goblets; in some genera the
marginal line is distinguished by larger goblets, and so presents a
distinct homology to the lateral lines of the Capitellidse.
Eyes, which
in the more highly developed genera perceive light, colour, and probably
even form, are best developed in the fresh-water forms.
Specific glands are present in the form of special chitin-glands which
are used to form the cocoon, and, when no cocoon is made, as in some
species of Clepsine, they form an embryonic attaching gland.
The author believes that the Hirudinea form an order of Annulata
parallel to the Chaetopoda. In later times there aj)pears to be a tendency
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from Pontohdclla
and lirancheUion, culminates in Aulostuma ami Ilsemadipsa. The most
parasitic forms arc all marine, emancipation from tho parasitic mode of
the most parasitic are by far tho
life having gone on in fresh water
to revert to a free, carnivorous life, which, starting

;

IchthyohdcUa appears
richest iu individuals, but very poor in species.
to be the link between the free Annulate ancestor and the Selachian
Ci/UcohdcUa leads through
parasites Pontohdclla and Branchellion.
Lumbricobdella to Nephelis, and by another line to Uirudo, and IlsemaTho author
Piscicola leads to Clcjjsine.
dqisa, and to Aulostoma.
ftl)pcars to have examined a large number of species of Leeches, some of
which seem to be new, but are not here diagnosed.

—

Hcrr J. F. Heymann has inNerve-endings in the Leecli-*
vesti"ated the uerve-eudiugs in the uustriped muscle-fibres of the leech.
His results differ from those of previous investigators. Thus, besides
the ventral visceral nerve there are two quite similar in a dorsal position.
The main nerve-plexus lies between the circular and longitudinal sheath
This is known to be connected with a peripheral or interof muscles.
muscular, but what the exact endings were has been doubtful. According
to the author distinct terminal plates may occur on the terminal fibrils,
or these may be absent. Sometimes one muscle-fibre was seen to have
In the lateral contractile vessels the
four associated terminal plates.
author maintains the existence of two muscle-layers, circular and longiTheir innervation and the
tudinal, but formed from the same fibres.
termination of the fibrils in ovoid knots arc described. Finally, Ilerr
Heymann describes how the lateral nerves from the ventral chain are
Each twig ends in a granular
associated with the voluntary muscles.
plate in

and not on the contractile sheath of the muscle-fibre.

—

Creeping Movements of Earthworm.! In the course of experiments
on earthworms Herr B. Friedlilnder was led to make some interesting
If some of the
observations in regard to their creeping movements.
posterior segments of an earthworm be cut off, the animal acts quite
normally it bores at once into the earth. But if some of the anterior
6e<Tments be cut off, the worm begins at once to move and twist violently,
and creeps about for a time. It soon becomes quiet, however, and may
On the slightest irritation
lie on damp earth for weeks without moving.
it awakes out of its passivity, moves or creeps about for a little, but
Still more interesting is tho
soon relapses into its former lethargy.
following experiment, A ventral lateral incision was made about tho
middle of a worm, and a small portion of the nerve-cord removed. Herr
Friedlander found, to his astonishment, that worms which had been
In explanation, he disso treated crept exactly like normal animals.
cusses the possibility of the stimulus being transmitted directly from
muscle to muscle, but gives reasons against the probability of this. He
is inclined to believe that the pull is transmitted in a purely mechanical
way through the enervated region, and that the rest is reflex. He
supposes that " a longitudinal extension sets up a longitudinal contraction
as a reflex movement, and thus the locomotion of the normal and of tho
injured worm are explicable in one and the same way."
His facts, he
;

submits, at least remain.
• Arch. Anut. rhysiol. (Physiol. Abth.), 18S8, pp. 556-GO.
t Biol. Centralbl., viii. (1888) pp. 363-6.
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Excretory Organs of Criodrilus.* Dr. E. S. Bergh describes the
They arise entirely in
ontogeny of the excretory organs in Criodrilus.
the somatic mnscle-plate, without any relation to or connection with the
rudiments of the adjacent segments. Funnel, coil, and terminal portions
The funnel is formed
are differentiated from a common rudiment.
chiefly from a cellular material, derived from the divisions of the funnel
cell, and its cavity arises from the subsequent separation of the cells.
The lumen of the coiled portion arises from fusion by vacuoles appearing
The terminal portion bores in between the epidermic
within the cells.
cells, and breaking through forms an external aperture.
After a chapter devoted to a critical review of the results reached by
Kowalewsky, Kleinenberg, Whitman, Hatschek, Yejdovsky, and Wilson,
the author passes to describe the pair of provisional excretory organs
which are present in Criodrilus embryos before the segmental organs
The pair of primitive kidneys consist of perforated
are established.
cells, and form white strands, very readily seen, though hitherto overThey have their blind beginning beside the oesophagus, and in
looked.
the head-cavity lie close to the epithelium of the gut. From their origin
they extend backwards, arching towards the back, but bend again
ventrally, and open to the exterior on the side of the body about the
middle of its length.
$,

Nematlielraintlies.

—

Abnormal Ova of Ascaris megalocephala.f M. A. Lameere has
found two female specimens of Ascaris megalocephala, in which the ova
have retained the club-shaped form which they ordinarily have only in
Most of these eggs were non-fecundated.
the upper part of the oviduct.
The external hyaline layer becomes thickened at the slender end of the
in the neighbouring region the protoplasm is clearer than in the
cell
rest of the egg ; on each side of the handle of the club there is a constriction which corresponds to a circumference which bounds a surface
This region clearly corresponds to the part
that is distinctly folded.
which constitutes the primitive form of the oviducal eggs.
It is in
that part that, in the first period of maturation, when the eggs begin to
be gradually ellipsoidal in form, there is a groove in which the polar
disc is differentiated.
The author believes that the germinal vesicle
tends to advance in a direction opposite to the pole of impregnation.
;

—

Heterodera Schachtii.:]: M. Willot points out that, like Dr. Steubell,
he has recommended the use of sea-salt as a means of killing this nemaCuriously enough their objects were different, for M. Willot was
tode.
seeking what he calls a nematocide, while the German naturalist was
trying to keep the worms alive, and did not see the bearings of his
observations on economic husbandry.
y.

Platyhelmintlies.

—

General Sketch, of the Treniatoda.§ Under this title Mr. W. E.
Hoyle has reprinted, with additions, his article on the Trematoda from the
ninth edition of the

'

Encyclopaedia Britannica.'

The ordinary

historical

* Arbeit. Zool.-Zoot. Inst. Wiirzburg, viii. (1888) pp. 223-48 (2 pis.).
t Bull. Acad. R. Sci. Belg., Ivii. (1888) pp. 9S0-i (1 pi.).
X Comptes Eendus, cvii. (1888) pp. 507-9.
§ Svo, Edinburgh, 1888, 19 pp., 4 pis. of woodcuts.

;
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introduction is followed by an account of tbo anatomy and life-history
of the common livcr-fluko, and that by a few words on pathological
sketch is given of the generally received
and economic relations.
systematic aiTangcmeut of the group ; in discussing the phylogcnetic
relations of the Trcraatoda attention is called to Fewkes's description of
a marine ccrcaria which had a tail distinctly annelid in character,
with bundles of bristles disposed at intervals along it.

A

—

Aspidogaster conchicola.* Herr A. Voeltzkow has investigated the
structure and life-history of the Treniatode Asjrklogas^ter conchicola disHis general results
covered by Von Bacr in the fresh-water mussel.
The parasite occurs in the pericardium, the kidney,
are as follows:
and the red-brown organ of Anodonta and Unio. It lived four to five
The alimentary system consists of a
weeks in a weak salt solution.
iirotrusiblo pharynx with salivary glands, and a sac-shaped gut with
amoeboid epithelial cells. The nervous system is well developed. The
sucker includes tasting organs and mucus-glands. The water-vascular
svstem consists of an expelling tube with a terminal bladder and foramen
and of the ciliated vessels tbroughout the body. The male side of the
reproductive system consists of testis, vas deferens, seminal vesicle,
The female system exhibits an ovary,
prostate, penis sheath, and penis.
"
a " fallopian tube," oviduct and vulva, and also a triangular " ootyp or
junction of fallopian tube, oviduct, and duct of the " yolk-receptacle."

—

There are two pairs of yolk-glands, two yolk-ducts ending in a yolkHitherto undescribcd is a special
vesicle, which opens into the oviduct.
There is no internal ferrecepfaculuvi vitcUi opening into the ootyp.
tilization.

The differentiation of the perfect sucker from the embryonic structure
accomplished by the development of transverse, median longitudinal,
and two external ridges. The ovum undergoes total segmentation.
As in other Trematodes an insheathing membrane is formed from capThe water-vascular system arises from the primitive
shaped cells.
The essential reproductive organs are mesodennic
secreting organ.
penis, vulva, receptaculum vitelli, and the associated ducts are ectoThe young animals enter the gut, pass their early
dermic in origin.
staf^es there, and pass through the gut, where it traverses the redbrown organ and pericardium. In an appended paper, Herr Voeltzkow

is

discusses A. limacoides, a

new

species described

by Diesing.

—

HolostomuDi.t Herr G. Brandos has a preliminary notice of his researches on the genus Holostomum. A comprehension of its anatomy and
general form is not easy, as it has been reported to exhibit very different
arrangements from those generally seen in Trematodes. Linstow, for
example, has spoken of the dorsal as the ventral side. The author
explains the morphology of Holostomum by reference to the simpler
The former may be sliown to
characters presented by Hemistomum.
The ovary lies in the anterior third
exhibit the following characters
The
of the hind-body, and the paired testes are a little way behind it.
oviduct, after some coils above the first testis, gives off the canal of
Laurer to the dorsal surface, then passes between the two testes, becomes
united with the unpaired yolk-duct, passes into the shell-gland, and
becomes a uterus. This extends as far as the anterior pole of the hind:

—

* Arbeit. Zool.-Zoot. Inst. Wurzburp;, viii. (1888) pp.
t Zool. Anzeig., xi. (1888) pp. 424-6.

249-292 (6

pis.),
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body, then bends round and extends along the ventral surface of the
animal as far as the hinder pole of the body, where it ends in the
generative cone.
At the base of this cone the efferent duct of the
vesicula seminalis opens into the uterus the yolk-glands, which extend
over the whole ventral surface of the worm, pass the yolk into an unpaired duct by transverse ducts which arise at the level of the shellgland.
The excretory pore is found on the dorsal surface, and almost
at the extreme end of the animal.
;

—

Taenia eucumeriiia in Man.* Prof. E. Brandt gives an account of
two cases of Tsenia cucumerina in Man. From one patient forty-eight
specimens, which varied in length from ten to thirty-five centimetres,
were expelled this large number had set up enteric irritation and disturbances of the nervous system. The patient, a j)easant boy of fourteen,
used to play with and caress a mastiff, which had lately become offensive
from the " lice " with which it was affected. Prof. Brandt has no doubt
In the second case thirty examples
that the " louse " was Trichodectes.
were expelled after treatment, all with heads the patient was in the
habit of playing with a King Charles's spaniel which was troubled with
;

;

Tfichodecies.

—

Tsenia saginata.f Dr. F. Tuckerman has a supplementary note |
this tape-worm, based on a second, even more remarkable, specimen.
The worm appears to have had a total length of 8-253 metres, but the
number of joints (727) is considerably below the number allowed by
most authorities to a much smaller worm. The smallest segment was
the largest 4' 5 mm, across, with a length
1 mm. broad and 2 mm. long
Several of the joints were 2 mm. thick.
of 31 mm.
Supernumerary
joints were not infrequent.
One sexually mature segment is so bent as
to form a right angle.

on

;

5.

Incertae Sedis.

—

M. L. C. Cosmovici thinks that
Contractile Vesicle of Rotifers.§
the characters of the contractile vesicle of Rotifers have hitherto been
misunderstood. He considers that, anatomically, it is nothing but a
cloaca.
He thinks its function is to drive out the water which has
passed into a digestive tube, and not to expel the perivisceral fluid.

—

Haplodiscns piger.|| Mr. W. F. E. Weldon gives an account of the
remarkable new pelagic organism discovered by himself in the Bahamas.
In its mode of progression and superficial likeness to a protozoon it has
a strong resemblance to Leptodiscus medusoides of E. Hertwig.
The body-wall is formed dorsally of two, and ventrally of three
layers dorsally, the cuticle is an apparently structureless or very finely
granular layer, while ventrally there is, beneath the layer which is like
the dorsal cuticle, an inner layer which appears in section as a very
narrow transversely striated band.
A muscular layer seems to be
present on the ventral surface only in the region of the ductus ejaculatorius some of the fibres pass inwards to form part of the sheath of that
Beneath the layer of transverse fibres there is a longitudinal
organ.
;

;

* Zool. Anzeig., xi. (1888) pp. 481-4.
f Ibid., pp. 473-5.
X See this Journal, 1888, p. 427, where by an error the account, which is by
Dr. Tuckerman, is ascribed to Dr. J. G. Stanton, from whom the specimen was
received.
§ Bull. Soc. Zool. France, xiii. (1888) pp. 167-9
Quart. Journ. Micr. Sci., xxix. (1888) pp. 1-8 (1 pi.).
II

;
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protoplasmic tunic,
layer whicli appears to be much less important.
perforated only by tho ductus ejaculatorius, forms the innermost layer
it consists of an irregular layer of granular protoof the body-wall
plasm, in which nuclei arc imbedded at frequent intervals, but which
does not show any trace of division into distinct cells. From its inner
wall numerous processes arc given oflf which anastomose witli ono
another in the cavity of the body, and so form a reticulum whicli is
continuous with or forms an investment for the remaining organs of tho
number of mucous glands which open to the exterior are
animal.
imbedded in the tunic.
The brain is transversely elongated, and is imbedded in the tissue at
the anterior end of the body it is composed of a mass of fibres, below
which is a layer of nerve-cells a nerve of precisely the structure of tho
brain goes on each side for a short distance round the edge of tho
;

A

;

;

creature.

The mouth is merely a small perforation of the ventral cuticle, round
which the muscles and other tissues do not seem to have undergone any
the alimentary tract consists of a large mass of
special modification
;

protoplasm, continuous at the sides of the mouth with the general tunic
nuclei seem to be absent, except occasionally at the edge of the mass.
Vacuoles are frequently found, containing generally small crustaceans
in various stages of decomposition. It is possible that prey are captured
by the protrusion of pseudopodia from the mouth.
There is a single testis and a pair of ovaries the former is a mass
of large, deeply staining cells, not separated by any definite investing
membrane from surrounding structures the spermatozoa do not appear
the scmiual vesicle is simply a space in the
to have vibratile tails
general somatic reticulum, which is a little larger than usual.
Tho
ductus ejaculatorius appears to be lined by a thick continuation of tho
The ovaries each contained less than twenty ova each
ventral cuticle.
ovum is granular in young and spongy in older specimens the large
vesicular nucleus has a reticulum, which generally breaks up during tho
preparation of sections the nucleolus is a remarkable rounded structure
of considerable size the ova are, for a time at any rate, surrounded by
a delicate follicular epithelium no oviduct could be made out, and it is
suggested that the ova escape by the mouth.
The author was unable to
form any ojiinion as to the presence or absence of an excretory system.
Neglecting it, the other characters of Haptodiscus seem to be exactly
such as might bo looked for in a free-living Cestode which had either
retained or acquired a mouth.
On the other hand, it may be conceived
to be a Cestode (>r Trematode larva which had acquired reproductive
organs.
;

;

;

;

;

;

;

;

Echinodermata.

Anatomy

of Echinothurida and Phylogeny of Echinodermata.*
Drs. P. and F. Sarasin have issued another part of their beautifully
illustrated account of their researches in Ceylon ; the description of tho
anatomy of the Echinothurida is chiefly based on their new species
Asthenosoma urens. The skeleton is first dealt with ; the ambulacral
primary plates do not fuse to form secondary plates.
The oral area is
just like that of the Cidarida, being covered by five double rows of
imbricating plates, each of which is perforated by an ambulacral pedicle.
* Ergebnisse

Naturw. Forschungcn auf Ceylon,

i.

(1888) pp. 83-154 (8

pis.).
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The interambulacral area of the buccal membrane, in the outer margin
of which the gills are placed, is not comj)letely covered by the lateral
processes of the ambulacra! plates ; it is projDosed to call the narrow
Tliis is covered by delicate
intermediate band the branchial area.
calcareous plates, and not, as in the Cidaridte, by plates which are as
The central anal orifice is surthick as those of the ambulacral rows.
rounded by concentric circles of small calcareous plates ; the genital
The former are not
and ocular plates are arranged in a single circle.
perforated by the genital pores, nor is the so-called ocular tentacle
always surrounded by the ocular plate.
The remarkable vermiform movements observed by Wyville Thomson
in living specimens of Astlienosoma liystrix have never been explained.
The authors have discovered five pairs of powerful longitudinal muscles
running between the ambulacra and interambulacra ; these have the
form of broad semilunar lamellae, which consist of a number of separate
bundles, one or more of which take their origin from the ambulacral
plates.
The separate cords take a radial direction, and are collected at
they may be called the musculi motores coronse ;
a centrum tendineum
others are inserted into the buccal membrane, and may be called the
These muscles
motores memhranse huccalis.
The fibres are smooth.
After discussing the
serve also as suspenders of the enteric canal.
resemblance of these muscles to the longitudinal muscles of Holothurians,
the authors point out the bearing of the facts on the homology of the
calcareous ring of Holothurians, which Johannes Miiller compared with
certain parts of the "lantern" of Echinoids, but which later authors
have rather regarded as homologous with the auricles.
Their account
serves to support the correctness of Miiller's view.
The organs of Stewart are well developed in Astlienosoma urens, and
probably also in all other Echinothurids ; as this group is regarded by
the authors as the oldest of Echinoids, their presence in the Cidarida
must be due to inheritance, and the separation of the latter as
Entobranchiata (Bell) from all other Echinoids must be given up.
Eudiments of these organs were long since found by Ludwig in the
Diadematidse, and the authors state that they have discovered rudiments
in Toxopneustes pileolus.
The function of a renal organ is ascribed to the well-known brown
body which accompanies the stone-canal, and which has already had so
many names given to it, and so many functions ascribed to it. This
organ has a central cavity throughout the whole of its length, which
ends blindly in the immediate neighbourhood of the perioesophageal
ring, while it narrows towards the madreporite and becomes a fine canal,
which may be called the ureter. This ureter unites with the stone-canal
into a common collecting vesicle, which lies just beneath the madreporic
plate, with the canaliculi of which it is connected.
These observations
are confirmatory of the descriptions of some recent French anatomists.
The walls of the central cavity are surrounded by branched glandular
lobes, which are themselves hollow ; all these lateral ducts open into
the central space.
The glandular tubes themselves are imbedded in a
ground-substance of connective tissue ; they contain large vesicular
elements, which are generally arranged in several layers ; these vesicles
contain a nucleus surrounded by a rather fine protoplasm, which gives
off delicate processes in various directions
these elements call to mind
the renal cells of Helicidae.
Connected with the glandular lobes are
1888.
3 T
;

;

SUMMARY OF CUBRENT RESEARCHES RELATING TO

958

funnels wliich open freely into the ccelom. Blood circulates in the stroma
of connective tissue, and chemical investigations are alone now wanting
this much discussed organ.
to complete the proof of the reual nature of
This kiilnoy must be regarded as an annex of the water-vascular system.
After a short notice of the poison-glands the authors pass to a conBideriition of the affinities of the Echiuothuridfe, and the phylogcny of

The former may bo regarded as an independent
the Echinodermata.
sub-f roup of the Echinoidea, distinguished by the flexibility of the test,
the imbrication of its plates, the presence of longitudinal motor muscles,
small spines invested in tegumentary sheaths, and the great development
They are most nearly allied to the Cidaridse
of the organs of Stewart.
on the one hand and the Diadematida) on the other, but of the three they
They share the imbrication of all the plates of the body
are the oldest.
with the Palajcchiuida), which is only an early condition in the Cidaridro ;
In
in the great majority of the Perischoechinida) the test is flexible.
some Astheuosomas the genital orifices are not yet connected with the
The apical area of A. urcns is
genital plates, as in most other Echinids.
very like that of Paleeechiniis elegans, and appears to be of an older type
than that of the Cidaridfe. As to the absence of external gills in the
Cidarids, it is possible that they are present in the young and are lost
later on, and the possession of buccal clefts would support this view.
The investiture of the spines in tegumentary sheaths is an eminently
embryonic arrangement, for, as is well known, it is seen in the ontogeny
The organs of Stewart in the Cidaridse are as
of all the Euechinoidea.
rudimentary as those of the Diadematidfe, and they arise from a common
source which is to be found in the Echinothuridfe.
The authors bring forward a number of considerations which induce
them to support the view, not now suggested for the first time, that the
Eehinoids are derived from the Holothurians ; they think that Perrier's
observations on the development of Comatula advance the proof that tho
Crinoids may be referred to the same source. They have less to say
with regard to the Asteroids and Ophiuroids, but Agassiz has sho^Vll
that Asteroids pass through a Hulothuria-stage. As to the derivation of
these two groups from the Crinoids, the authors are content with a jest,
little seriousness do they regard it.
the Holothurians the apodal forms are, in the judgment of the
Drs. Sarasin, the most ancient these may be derived from an unsegThe
mented worm, while Balanoglossus stands quite close to them.
apodal Holothurian is to the beautiful Actinomefra as the bud is to the

with so

Of

;

rose or the caterpillar to the butterfly.

—

Dr. A. B. Griffiths has been able to
Star-fishes.*
from the clear liquid found in the five gastric sacs of
the common star-fish no urea, guanin, or calcium phosphate could be

Renal Organs of

isolate uric acid

;

detected.

—

Anatomy of OpMurids.f M. L. Cuenot has some notes on the
anatomy of Ophiurids. The epithelium of the body is distributed
The colours of Ophiurids are
irregularly in all except the Euryalida.
due to very fine refractive granules which appear black with transmitted
In the forms which live, like Ophiothix and Astropliyton, in
light.
stony places, there are small hooks on the sides of the arms, and the
• Proc.

t

Koy. Soc, xliv. (1888) pp. 325-7.
ATch. Zool. Expe'r. ct Gen., vi. (1888) pp. 33-82 (3

pis.).
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spines are longer than in those which live on sand ; this difference
points to the locomotor function of these appendages.
The form of the large sac which constitutes the chief part of the digestive tract varies in different species ; in Ophioglypha albida it has fiye
large interradial and five small radial lobes, while in Opliiotlirix rosula it
has only the interradial lobes. In form the digestive tube of Ophiurids is
absolutely comparable to that of a young Luidia before the development
of the radial C8eca. There is no muscular layer, or it is reduced to a few
scattered and unimportant fibres ; the tube is firmly attached to t^ie test
by a number of mesenteric bands. The glandular cells which give the
tube its dark coloration are similar to the granular cells already
described by the author in Asterids, but there is no nervous layer among
the digestive cells as there are in them. In the Ophiurids proper the
prolongation which connects the nerve-ring with the digestive tube is
solely composed of connective fibrils and epithelial nuclei, without any
trace of nerve-fibrils, while in the Euryalids it is altogether nervous.
Ophiuroids feed on dead or inert material which they gnaw with their
peristomial teeth ; the digestive tube takes no part in the prehension of
food.

M. Cuenot differs from preceding describers of the nervous system,
who, he finds, have taken epithelial nuclei for nervous cells. As in the
Asteroids there is a nervous ring with radial cords, but while, in the
former, the central parts are continuous with the digestive tube and the
external epithelial investment, and are as much epithelial as nervous, in
the latter the peripheral nerves and their branches to the spines correspond to the superficial nerve-plexus the digestive nervous band is
found in Euryalids only; the Ophiurids appear to be peculiar in the
nerves which supply the muscles of the arm and the disc. The only
sensory organs are those of touch, represented by the spines, the ambulacral and the terminal tentacles
the olfactory sense which informs
Ophiurids of their prey can only be exercised by the tentacles, the
nerves of which are sufficiently near to the external medium.
The fluid of the blood is sea- water with an exceedingly small quantity
;

;

of albumen dissolved in it ; the corpuscles are exactly similar to those
of Asterids. The colouring matter is not, as has been stated, htemoglobin, but a ferment which converts peptones into non-dialysable
albuminoids. The amoebocytes and their albuminogenous granules are
produced by lymphatic glands, and appear to be formed in just the same
way as in Star-fishes.
In Ophioihrix rosula the respiratory sac is not a mere involution,
but sends out a prolongation which passes into the interradial muscle,
in such a way as to carry oxygenated fluid to it, and to bring away its
products of excretion. The uric salts, guanin, xanthin, &c., pass by
osmosis through the walls of the respiratory sacs.
In his account of the ambulacral system the author differs considerHe regards the sand-canal as " un simple
ably from M. Koehler.
souvenir morphologique " which may have some function in the embryo,
but has almost no importance in the adult.
somewhat detailed account is given of the vascular system, in which
views different from those of preceding observers are expressed.
With the exception of AmpJtiiira squamata, all Ophiurids have the
The genital organs are of two different types : in
sexes separate.
Ophiocoma, OpMoglypha, and OpMomyxa, there are a series of caeca on

A
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OphUqiliolh ami Ophiothrix there is a single
exceedingly probable that the genital orifices are
Spermatogenesis has
only patent at the moment of sexual maturity.
miK'h the sanio history as in Asterids, but while in the latter there is a

tlio

geiiital

lai"»!

or<»an.

vessel, but in
It is

nucleus cpiite similar to the lymjdiatic nuclei, in the Ophiurids the initial
nucleus undergoes a special mode of development which causes it to
The primordial ova of Ahterids are
increase considerably in size.
lymphatic cells, but in Oi)hiurid8 the lymphatic cell of the genital cord
undergoes first a special development.
M. Cnenot disapproves of the union of Asterids and Ophiurids. He
believes that Ophiothrix rosuln is the most differentiated type of the
latter, as is Astevias glacialls of the former. The Ophiurid presents certain
characters of very young Asterids, cliiefly in the digestive tube and the
ambulacral and vascular systems. They diller in the calcareous plate
\vliich covers the ambulacral groove, and in the greater perfection and
specialization of the nervous system.
The Astcrid, the Ophiurid, and the Sca-Urcliin, taken when quite
young, are absolutely similar the first have follosved most directly the
common phylum wlieuce all are derived. The Urchins have become
more specialized than the Ophiurids, from the stock of which the Euryalids
The want of
broke oif to become more specialized than the rest.
personal study of Holothurians and Criuoids, and the insufficiency of our
knowledge coucerning these, have caused the author to omit them from
his comparisons.
;

—

Development of Comatula.* Dr. J. Barrois has investigated the
development of Comatula mediterranea. The process lasts a week the
the second
first day includes segmentation and blastosphere formation
the third is
witnesses tlie establishment of gastrula and blastopore
marked by the formation of cnterocuile and intestine the fourth finishes
the fifth takes efiect in the disthe development of the visceral mass
placement of this mass the sixth reveals the formation of the skeleton ;
and the seventh is the day of hatching.
The segmentation results, at the 32 stage, in a mass with eight sides,
;

;

;

;

;

;

including four blastomeres each.
It exhibits eight large blastomeres
(endodermic) at the inferior pole, and a cavity opening to the exterior, by
a slit between the blastomeres at each pole. The resulting hlastula loses
these two distinctive features of the dividing mass.
The gastrula is a
typically iuvaginated archigastrula.
With the closure of the blastopore at
the end of the second day, the cells of the endoderm become disposed in
several rows, of which the most exterior form the mesenchyme.
The
endodermic sac becomes completely detached from the ectoderm, and is
divided by a constriction into two superposed vesicles.
I'he cells of
the mesenchyme continue to accumulate on the low'er portion of the
embryo, which becomes distinguishable into two parts
the upper part
(future cal3'x) contains the endodermic sac, the lower i>art (future calyx)
contains the mesenchyme.
The enteroccele is formed at the beginning of
the third day.
The superior vesicle, just alluded to, elongates the
inferior vesicle gives off two horns, which surround it
a small transitory
one on the ventral side and a larger dorsal one which will form tlie
intestine.
The endoderm is now more delicate than the ectoderm. The
latter exhibits on its ventral surface a thickening, which is the first
:

—

—

*

Rec. Zool. Suisse,

iv.

(1888) pp. 543-C51, G

pis.

;
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trace of the ventral dimple (fossette) of the larva.
Indications of the
ciliary rings also appear.
The superior vesicle divides into two 'peritoneal sacs, while the inferior vesicle is continued upwards with the gut,
still quite closed.
Thereafter the inferior vesicle divides into two parts,

the water-vascular vesicle on the left, the stone-canal on the right.
Compared with other Echinoderms, the peduncular end is anterior, the
calycine or blastopore end is really posterior. The gut separates from
the water-vascular vesicle, the latter becomes situated on the top of the
visceral mass with the stone-canal on the side.
The visceral mass then
acquires the typical form seen in other Echinoderm larvee, with the gut
surrounded by the two peritoneal sacs, and surmounted by the watervascular vesicle. It alters its position from being parallel with the main
axis to being oblique, and eventually becomes parallel with the lesser
axis.
The accurate details of the displacement can hardly be compressed.
With the appearance of the skeleton various changes have to be noticed.
The horseshoe-shaped water-vascular vessel is divided into five lobes;
the stone-canal is separated from the latter, and comes to lie transversely
below the water-vascular horseshoe. The two peritoneal sacs become
unequal and lie obliquely to one another. In the middle of the compact
mass of mesenchyme the cells begin to be stratified in horizontal strands.
At the same time appear the peduncular cord and the fixing depression.
The free larva of the seventh day has a solid stalk cord, formed from
The
concentrically disposed cells, and originating from mesenchyme.
fixing dimple (fossette), situated just at the side of the terminal cap,
forms, like the latter, an extremity of the larva, viz. the extremity of the
calcareous axis of the stalk, while the cap forms the true extremity of
the larva.
There is here a coincidence of the two longitudinal axes of
the Pentacrine and of the larva.
In the free larva, the cap has given
origin on its margins to a fifth circle, the visceral mass is slightly
turned towards the superior pole, and the hollow (echancrure) of the
water-vascular horseshoe, at first directed upwards, is turned downwards.
The ectoderm loses its divisions and becomes a
(2) Metamorphosis.
rounded delicate sac ; the ventral dimple is transformed into a thick
mass, which invaginates to give origin to the tentacular chamber ; the
visceral mass continues to become more oblique until it has changed its
transverse position for one in which it is directed towards the superior
pole of the embryo. The intestine expands into a spherical mass full of
nutritive vitellus.
The stone-canal opens by a narrow duct to the left.
The two peritoneal sacs are decidedly superposed ; the original left
becomes the peri-^cesophageal horseshoe, the original right forms the
peritoneal cap.
The ventral curvature becomes accentuated, and the
stratified portion of the solid mass of the stalk extends from the centre

—

through the entire mass.

—

The young Pentacrines at all
(3) Post- embryonic Development.
This is really a
stages appear in profile to be incurved on one side.
Stalk and calyx
continuation of the ventral curvature of the embryo.
are gradually defined by a thinning off of the entire posterior region.
After becoming a simple sac, the ectoderm passes through four stages
(a) the cells are small and closely apposed ; (h) they are slightly
:

elongated and separated (c) they are reduced to delicate fibres, with
the slight residue of the cell-body proper at their internal extremity,
and surrounded by the preponderant structureless substance filling up
the interspaces ; (d) the cells become like true connective cells, while
;
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the structureless layer imitcs with the iulernal gehitinous layer of tlio
Imporstalk, and the whole looks like nicsenchymo without epidermis.
thus the
taut changes occur in the general disposition of the enihryo
mesenchyme is turned out of the general cavit}' to form with the modified
epidcimis the thick cortical hiyer of the calyx. The icater-vascular rintj
with five lobes litis thcte trifurcated, and elongated in the arc of a circle.
The modification of the tentacular lobes and the evolution of the vestibule,
th«! changes on the stuue-caual and peritoneal sacs are then described.
The (jut arises (1) from the cndodermic mass of which the intestinal
portion ojicns (witliout ectodermic invagination) on the ventral surface
to the right, and (2) from the oesophageal invagination which meets the
;

stomach.
(4) Critical portion.

— Dr. Barrois then proceeds to a critical review of

He afterwards devotes special
the results of jn-cvious investigators.
cliai)ters to the development of the ciliary bauds, of the ten primitive
limy pieces, of the buccal and anal apertures. Some account is given
of aberrant metamorphoses.
One of the most important results of this valuable investigation is
the establishment of the homology between the peduncle of the larvaj of
Comatula and the preoral lobe of other Echinoderms, between the calyx
In making a comof the former and the proper body of othi r larvae.
parison between the different larva), the author emphasizes, among
others, the following four points.
(1) The vestibular invagination of
the Comatula larvfe, instead of being superposed to the buccal pad,

occupies on the left a position exactly congruent with that occupied by
a cavity
the amniotic cavity described by Metschnikoff iu sea-urchins
namely, which incloses the five primitive tentacles of the young
Echinoid, and is situated in the left half of the sub-umbrella.
(2) The
water-pore, situated at first on the left surface of the embryo, comes to
lie on the dorsal surface, in a position, that is to say, corresponding to
that in all other Echinodcrm larva?.
(3) The dorsal limy plates really
occupy a similar position in Comatula larvas and iu other Echinoderms.
(4) The same is true of the stomachic and intestinal branches of the
eudodermic gut. The displacement marked by the difference of position
of blastopore and anus, may also take jilace in other Echinoderms. Two
differences are to be noted (a) in the displacement of the body proper or
calyx, and (h) in the fact that the ventral and dorsal surfaces of the larva
correspond to the ventral and dorsal surfaces of the adult, a condition
associated with the change of position exhibited by the two peritoneal
sacs.
But the unity of development among Echinoderms is nevertheless

—

:

cmi^hatic.

—

'Challenger' Comatulae.* Dr. P. H. Carpenter completes his work
on the Crinoids of the Challenger by this volume, which deals with
the uustalked forms.
One hundred and twenty species of Antedon and
'

'

forty-eight of Actinomctra are now known, and of these seventy-nine
were discovered by the Challenger.'
The other genera of this family
are Eiuliocrinus, Atelecrinus, Promacliocrinus, and Thaumatocrinus ; of
these Fromachocrinus differs from all other Crinoids in having ten
'

primary radials to

its calyx, in place of five only.
deals with the morphology of the centrodorsal and calyx,
and the geographical, bathymetrical, and geological distribution of the

The author

* 'Challenger' Keports, Ix. (1888) ix.

and 401

pp. (70 pis.).
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he adopts tlie method of formulation, on which he has already
and discusses in great detail the species found in this large

collection.

Coelenterata.

—

Prof. A. de Korotneff has made a study
of the ova of Myriothela. He finds that the egg arises from a primordial
cell of ectodermic origin ; this cell gives rise to secondary germinal
elements, of which there are more than twenty
of these one alone
produces the true germinal vesicle, while the nuclei of the other
elements disappear without leaving any trace behind them the nuclei
of the vitelline cells are converted into fatty or vitelline globules, and
all this mass of cells collects and forms a common mass which possesses
one germinal vesicle. From this point of view the egg itself ought to
be considered as an agglomeration of elements, the functions of which
one of the secondary germinal cells gives up its
are very different
nucleus to the egg, and this serves as the germinal vesicle, the other
germinal elements produce the formative plasma of the egg, while the
At the same time, each of these
rest gives rise to its vitelline parts.
three kinds of elements takes part in forming the plasma of the egg.
The mode of origin of the male sexual products is altogether similar
Fecundation appears to be effected by the
to that of the females.
penetration of spermatozoa into the peduncle of the egg.
Metschnikoff has thrown doubt on the author's earlier account of the
remarkable mode of development oi Myriothela, but later observations have
convinced Prof. Korotneff that he was quite correct. The free ovum,
after a short time,
fixed by its peduncle, has no envelope whatever
however, one appears, which may be regarded as a vitelline membrane
it is delicate, yellowish, and fairly resistent.
As Prof. AUman discovered,
the median part of Myriothela produces long delicate filaments with
small tentaculiform heads at their free extremities.
When the vitelline
membrane is formed, three or four of these heads attach themselves and
hold the egg in a certain position. At the same time the connection
between the egg and its stalk diminishes, the egg separates from the stalk
and remains fixed to the animal by the filaments. Analogous phenomena
may be observed in fresh-water Bydrse.
In the egg itself there may be distinguished a central, finely granular
mass, a cortical layer altogether devoid of ectoplasmic vesicles, and
vitelline globules or modified nuclei, which are found in the endoplasm
only.
Of the succeeding stages, some only were seen. There is an
active multiplication of the embryonic cells of the ovum, and a morula
The internal mass forms the endoderm, and this primitive
results.
endoderm is not, as in most Arthropods, replaced by a secondary

Development of Hydridse.*

;

;

;

;

;

endoderm.

—

Flabellum.f Dr. G. v. Koch has made a close examination of the
arrangement of the septa in Flahellum Michelini and F. pavoninum. Both
species afford, in his opinion, ideal examples of a law previously
In the Hexacoralla every new septiim arises in
enunciated by him, viz.
the space between two that are older, and the septa of every cycle are
nearly of the same size. There may be occasional exceptions, and these
are due to changes in the general growth.

—

* Arch. Zool. Exper. et Gen., vi. (1888) pp. 21-31 (2 pis.),
t Morpliol. Jabib., xiv. (1888) pp. 329-14 (1 pi.).
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refers to the observations of some recent workers on
lie urges that he has made sufficient observations on the epithoca
He
of Astroides, ami that Mr. G. C. Bourne's lament is unnecessiry.
docs not rLmnin silent under Mr. Bourne's treatment of his diagram of
There are also replies to other criticisms by Mr. Bourne
the epithcca.

The author

corals,

and Dr. G. H. Fowler,

all of

which

are, to use tlie author's

own

expres-

sion, " polemisch."

Sexual Cells and Early Stages in Development of Millepora
of
1 >r. S. J. Hickson, who has already noted that a species
Milhpora is hermaphrodite, has been continuing his investigations.
Both male and female cells arise in the ectoderm of the coeuosavcal
canals which anastomose between the dactylozooids and gastrozooids
the youug ova become spindle-shaped and penetrate the mesogloea to
As soon as the
enter the endoderm earlier tlian the spermatospores.
latter have taken up their position in the endoderm their nucleus
increases considerably in size, the protoplasmic meshwork splits up into
a number of hook or rod-shaped pieces, and then divides again into a
The male spores now migrate
large number of very small particles.
along the canals to the zooids, in most cases choosing the daetylozooids,
but occasionally the gastrozooids and they pass iuto their cavity, which,
by the disappearance of the surrounding membrane of the spermatospore,
Again entering the
is occupied by a swarm of young spermatoblasts.
endoderm, they push out the mesogloaa into a number of diverticula
between the tentacles, in which they remain till they are mature these
As the author
diverticula, or sporosacs, vary considerably in number.
was unable to find any trace of the formation of the sporosac before the
advent of the spermatoblasts he thinks that these must be the active
agents in the formation of the sporosacs or that, in other words, they
do not migrate to any locality or structure ali'cady prepared for them,
but choose for tbemselves localities which can readily be pushed out in
the form of sporosacs.
As the ova increase in size they become stalked, the stalk remaining
plicata.*

—

;

;

;

;

attached to the mesogloea; this stalk is not a separate structui'e, but
merely a pseudopodium modified for the purpose of retaining the ovum
Two polar globules are successively given off. During
in position.
the formation of the second spindle, and subsequently, the substance of
the ovum becomes clouded and heterogeneous, as if some considerable
disturbance of the protoplasm was going on.
After impregnation the
ovum again becomes clear and homogeneous the nucleus, soon after its
reappearance, is seen to be filled with a number of small spherical bodies
like nucleoli the wall of the nucleus next disappears, and then spherical
bodies, together with a number of very small fragments, are seen
scattered about in that region of the ovum which was formerly occupied
by the nucleus later on, they migrate and form an equatorial zone of
two or three rows this zone divides into two clusters of fragments,
which are eventually scattered over the whole ovum.
Favourably
stained specimens show that each fragment is surrounded by its own
proper protoplasm this is the morula stage, which is succeeded by a
solid blastosphere.
The embryos are then, probably, set free into the
sea as ciliated larvae.
The migration of the sexual cells into the endoderm may be ex;

;

;

:

;

Piiil.

Trans., clxxix. B. (18S8) pp. 193-204 (2 pis.).
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plained by the presence of a hard, inflexible, calcareous exoskeleton,
while the possibility of better nourishment in the endoderm should be
taken into consideration.
There is no good reason for associating Millepora with Hydractinia in
the zoological system
the Milleporidee and Stylasterid^e probably
belong to a separate stock altogether from the Hydromedusfe, and to one
which never possessed medusse or medusiform gonophores.
;

—

Larval Actiniae parasitic on Hydromedusse.* Prof. A. C. Haddon
has a note on some parasitic larval Actinias found at St. Andrews by
At first sight, these larvae appear to be young of
Prof. M'Intosh.
Halcampa chrysanthellum, but they differ in the much less conspicuous
longitudinal retractt)r muscle of the larger tentacles it may be that
Prof. M'Intosh was right in regarding them as young specimens of
Peachia Tiastata.
;

—

Scyphistomata of Acraspedote Medusae.f Dr. P. Fischer gives a
some Scyphistoma-forms which he examined at KoscoflP,
and which, though kept under observation for ten days, exhibited no
A number of explanations, more or less satissigns of strobilization.
short account of

factory, suggested themselves to him.
(1) They were primitive, and ought consequently soon to produce
Ephyree against this we have the observation that they did not do so.
;

(2) They constituted the remnants of primitive Scyphistomata after
the departure of the Ephyrae.
On these residual forms a new colony
would be developed, which might strobilate in the succeeding spring.
As to this it can only be said that we have as yet no information as
to the fate of the remains of the Scyphistoma-larv® after the formation
and departure of the Ephyrae.
(3) They were primitive, but born late, and so had to retain their
actiniiform stage until the succeeding spring.
Here, again, we know
little as to the influence of the date of birth on the further development
of Scyphistoma.
(4) They arose from an acraspedote Medusa which does not strobilate,
but passes at once into the Ephyra-stage ; but the iiTegularity of the
numbers of their tentacles is against this view.

Supplementary Report on 'Challenger' Actiniaria.|— Prof. E.
Hertwig has a second report on the Actiniaria collected by the Challenger,' which affords him an opportunity for making some critical
observations on Andres' monograph of the group. A good deal of the
more interesting part of this report is contained in the extracts from
Dr. Erdmann's investigations into the anatomy of the Zoantheae, which
we have already noticed.§
'

Porifera.

—

Boring Clionids.|l M. Nassonoff has investigated several species of
Clionids, and especially a new species, C. stationis Nass., which lives on
*

Ann. and Mag. Nat. Hist,, ii. (1888) pp. 2.56-9.
t Bull. Soc. Zool. France, xiii. (1888) pp. 96-9.
i ' Challenojer' Eeports, Ixxiii. (1888) 56 pp. (4 pis.).
§ See this Journal, 1886, p. 454.
Arch. Slav. Biol., iv. (1888) pp. 362-6. Bull. Soc. Nat. Moscou,
II

1.

(1888)

p.

236.

—

—

;
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He arrives at the following conthe shells of Ostrca and Mytilus.
clusions:
Tlie borinf of the canals and galleries is performed solely by the soft
The penetration of the prolongation of the body
})arts of the sponge.
of the sponge into the limy substance of the support appears to be
accomplished by the secretion of a corroding liquid, probably an acid.
The perf(jration has only been observed in yonng specimens, but it is
The secondary
probable that the same thing takes place in the adult.
canals formed by the prolongations are only the rudiments of the larger
canals or galleries; the smooth canals crossing the shell may be for
In species which are very small compared with the mass
orientation.
in which they are buried, the limy substance is simply protective.
In other species the sponge encircles the shell as well as penetrates it,
and in such cases the support has the same role as any other skeleton,
The destructive action of the sponge is consiliceous or calcareous.
siderable.

Formation of Ova and Spermatozoa in Spongilla fluviatilis.*
made an examination of the developmental history

Dr. K. Fiedler has

A

necessary
generative products of the fresh-water Sponge.
preliminary study is the investigation of the various cell-forms which
are found in the mesoderm— or, to use a more indifferent expression
These
in the layer of connective substance or the internal parenchyma.
cells fall into two groups, for some are cells with regularly, and others
with irregularly granular protoplasm.
The former were long unobserved in S. fluviatilis they were first
The
seen by Weltner, and later on, independently, by the author.
graniiles of the protoplasm are spherical, and all of much the same size
a clear mai'ginal zone of quite transparent protojilasm often remains
The chromatin of the nuclei of these cells
quite free from granules.
has always the form of a more or less fine framework, and as a rule there
There can be no doubt that these cells are capable
are no nucleoli in it.
They are scattered through the whole of
of amceboid movement.
It is very
the body, but are most abundant near the free surfaces.
probable that they have a nutritive function. The author enters with
some detail into the vexed question of the method of nutrition in Sponges.
The greater part of the parenchyma of the sponge is made up of cells
of the second kind, or those in which the granulation of the protoplasm
In some of these the nucleus has a filamentar framework
is irregular.
of chromatin, in which there are no nucleoli, while others have a rather
in the first
large, highly refractive nucleolus and very little chromatin
category are included the slightly specialized ordinary connective-tissuecells, which, at the time of formation of the generative products, take an
important part in the formation of the follicle and Schulze's contractile
in the second category are the ovarian cells, the silicoblasts,
fibre-cells
and some forms of amoeboid migratory cells.
The young ova are distinguished not only by their size and, generally,
rounded forms, but by their very clear, because very finely granular, protoplasm, and their sharply limited vesicular nucleus, which is large, not
only in comparison with other cell-nuclei, but with that of the egg-cell
itself.
In some cases there is a zone free of granules around the nucleus,
and the protoplasm has a rather faint radial striation. The centre of
of the

—

;

;

;

* Zeitschr.

f.

Wiss. Zool., xlvii. (1888) pp. 85 128(2

pis.).
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ZOOLOGY AND BOTANY, MICROSCOPY, ETC.

967

tlie nucleus is occupied by a nucleolus which stains very easily ; the rest
of the nuclear cavity is clear, and is often, especially in the later stages
of development, traversed by a few chromatin filaments, while small
spherules of chromatin are deposited at the periphery.
The ova exhibit
great variability in their position relatively to the other cells of the
parenchyma the follicle first arises owing to the continuous growth of
the egg-cell, the pressure thus caused producing an approximation of
adjacent cells.
The older follicles are more like one another than the
younger. Those of the young egg consist of cells varying in number
and form. The history of the follicle is described at some length.
When the egg-cell has attained its full size the changes begin in it
which have been associated with the " maturation of the ovum " ; the
nucleus wanders towards the surface to eliminate the directive corpuscles
it is to be noted, however, that the characteristic spindle-figures have
not yet been observed.
The whole process of segmentation is never the
so-called indirect, but always a modified form of direct nuclear division.
The cells of Spongilla which give rise to the spermatozoa have a
rather finely granular protoplasm and a proportionately large nucleus
the latter consists of a thick network of chromatin with numerous
nucleoli which appear to lie at the nodal points of the network.
Two
nuclei next appear, one of which is as rich in chromatin as the first
nucleus, while the second, which is more superficial in position, is very
much poorer in chromatin and somewhat smaller. Its j)rotoplasm was
sometimes found to be separated by a fine line from that of the inner
nucleus.
Later on this separation becomes more distinct, and it is seen
that a delicate layer of protoplasm with a double contour incloses a
number of cells which are to be regarded as the products of division of
the internal nucleus and of its protoplasmic investment.
The ripe
spermatozoa have a spherical head and a small tail which is set in the
direction of the long axis of the head.
The male elements of Spongilla are so small as to come almost to
the limits of vision possible with our Microscopes.
The author compares
and discusses his results with those of observers of the spermatogenesis
of other species of Sponges.
;

—

Remarkable Spicules from the Oamaru Deposit* Mr. B. W.
Priest has found in some material from the deposit from Oamaru, NewZealand, two spicules, one an acerate, the other a trifid, in which the
enlarged axial cavities have a spiral, vermiform body lying within them,
and perfectly siliceous. The author cannot " quite grasp the idea " of a
vegetable organism penetrating a siliceous substance, " excepting that
some chemical caustic action

is set

up."

Protozoa.

Phylogeny of Protozoa.f— Prof. O. Biitschli has published an interesting introduction to his first volume on the Protozoa.
After an
important historical account, he gives a phylogenetic table (see next
page), which exhibits his own views on the classification of the group.
The root of all the unicellular forms must be sought for not in
amoeboid organisms, but in those which stand between the Sarcodina
and the Mastigophora ; they are, perhaps, best retained by the Ehizo* Journ. Quek. Micr. Club, iii. (1888) pp. 254-6.
t Bronn's Klassen u. Ordnungen, i. Protozoa (1888) pp. i.-xviii.
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With regard to Hacckel's suggcstiou tliat tbo simplest forms
Moncra, or organisms without a nucleus, it must be borne in
mind tbat tliis was made wben tbe metbods of nucleus-investigation
were mucb less complete than tbey are now, and before it was recognized tbat tbe place of a single large nucltus is often taken by a number
inastlgoda.

arc

tlie

Animais

Higher
Plants

Multicellular

Algae

Spongiae

\

V
Protococcoidea

Sporozoa
j.y^j^.^,^g^,j^^^

Bacillariacea

lidina

Infusoria Choonoflag

Phytbmaidtgcda

Jiarlcrtocea

of small and scarcely distinguisbable bodies.
zoologists now allow tbat nuclei are often not

Both botanists and
really absent from

organisms wbieb were supposed to be without them.
In fact it is
generally agreed tbat, with tbe exce])tion of tbe Scbizopbycefe and
Bacteriaceaj, nuclei are generally present.
Tbe autbor bimEclf bas
never met witb a Protomceba or a Protomonas, and other observers bave
said tbe same.
Mucb bas been written on Bacteria, but very little from
a morjjbological point of view Scbmitz bas shown that in the protoplasm of the Schizophycea) there is a varying number of granules of
different sizes, which are sometimes collected into one group.
It is
possible tbat these are nuclein-grains; De Bary found colourable granules
in the protoplasm of certain Bacteria, and it must not be positively
asserted that these forms have no nuclei.
On these grounds Prof.
Biitschli refuses to regard the Monera as the starting-point of the
higher unicellular organisms.
The origin of the group of Infusoria is uncertain, owing to tbe want
of connecting forms but it seems to be clear that it is not either a
;

;
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from any more

ancient lateral branch of the main trunk.
Some branches of the Mastigophore-trnnk lead no doubt to new and very significant developments.

The Bacillaraceae form an isolated branch which may have had close
relations to the Dinoflagellata.
The origin of the Sporozoa is involved
in great obscurity ; it is possible that they branched off from the main
trunk

much

earlier than is here represented,

remark applies only

and somewhere near the

the Gregarinida, as the
relations of the other so-called divisions of the Sporozoa to them are
still very doubtful.
There can be no doubt as to the connection between the Protococcoidea and the Phytomastigoda, and it is almost certain that the higher
multicellular plants were derived from them.
Prof. Biitschli doubts whether the Sponges have any relation to
the Choanoflag-ellata on the one hand, or the rest of the Metazoa on the
other.
have as yet no intermediate forms between the Metazoa and
the Mastigophora. He is inclined to accept with modifications Haeckel's
conception of a kingdom of Protista ; he extends it, indeed, for he
regards the morphological agreement of a unicellular nature as the
fundamental character
but this does not prevent his seeing that in
practice the groups will fall into the kingdoms of Plants and Animals.
The divisions which in his work on Protozoa he treats of have no right
they are those which, on
to be regarded as forming a natural group
account of their physiological characters, have been hitherto conventionally regarded and" described as animals.
They are the Sarcodina,
Mastigophora, Sporozoa, and Infusoria.
Three further parts of the general treatise * have been issued, in

ChytridaceaB

;

this

to

We

;

;

which, inter alia, the ciliation of the peristome and mouth, the endoplasm, the nutrient vacuoles and ingestion of nutriment, the contractile
vacuoles, the trichocysts, and the pigments of the Ciliata are discussed.

—

Notes on Protozoa.! Prof.
tached observations on Protozoa.

A. Gruber communicates some de-

—

The small plates, ori(1) The encystation of Euglypha alveulata.
ginally intended for a process of division, are utilized when encystation
sets in for the construction of the so-called internal shell.
When the
encysted state is abandoned and the sheath bursts, the inner shell is
resolved into its component parts. In the subsequent division these are
utilized for their original purpose, and form the shell of the daughterEuglypha.

—

The point emphasized is the puzzling
(2) The division of Difflugia.
in which the Difflugia seems to take in as many particles as are
necessary for the formation of a new shell, and the fact that we seem
bound at this low level to speak of " an artistic impulse and of

way

instincts."

—

In support of his conclusion that
(3) Nervous system of Infusorians.
the nervous functions of Infusorians are diffuse, Gruber describes the
interesting habit of a Stentor which he cut in longitudinal halves, and
which reunited with the ends of the halves reverse:!, but still remained
as good a unity as before.
A similar experiment with a Volvox colony
is described.
* Tom. cit., parts 47-99 (1888) pp. 1377-1488.
Title-pages and tables of
contents for Abth. i. (Saroodina and Sporozoa), and Abth. ii. (Mastigophora) are
also published.
f Ber. Nat. Gesell. Freiburg, ii. (1887) pp. 149-62 (1 pi.).
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Tho
(4) The ftpectjic distinctions of Amcebae are finally discussed.
apparently simple protoplasmic body is in reality very heterogeneous.
The fine difi'erences between the species are far from passing phases,
but express constant protoplasmic qualities.
Various Cyst-formations and Developmental History of Colpoda.*

— llcrr L. Ehumblcr Las investigated the life-history of this holotrichous
In discussing the granular deposits on the endojilasm and
Infusoriau.
the metabolism of the Infusoria, he points out that the corpuscles are of
service in assimilation, as they convert the useful stuffs of the ingested
Assimilation is only effected with the aid of
food into protoplasm.
water containing oxygen, and taken in from outside the body. This
traverses the clear zones of the assimilation-corpuscles, and after giving
up its oxygen, is driven to the exterior by the vacuole. These assimilation-corpuscles give off their assimilated protoplasm for the purpose of
forming new parts, and for the further growth of the rest of the endoplasm.
As the final product of metabolism, they excrete uric acid in
The corpuscles are
their interior, where they are gradually collected.
When this happens the outer protoplasmic zone of
finally destroyed.
the corpuscles is again given up to the eudoplasm, while the particles of
uric acid are passed to the exterior by the contractile vacuole.
This
last is, therefore, both an excretory and a respiratory organ.
In this
Infusorian, further, assimilation and respiration are united in one process.
The cysts of Colpoda are of three kinds dividing cysts, lasting cysts,
and spurocysts. The first of these is characterized by an orifice in its
wall, by the presence of nutrient spheres in the endoplasm, by the undisturbed pulsation of the vacuole, and by the process of division.
The
The sporocyst is distinguished
lasting cyst has none of these characters.
by being protected by two (sometimes three) envelopes ; the contents are
such that the primitive organization of the Colpoda can no longer be
recognized; the assimilation -corpuscles are broken up and their uric
acid excreted the sarcode, by the loss of the water, is condensed to an
eighth the nucleus is no longer apparent ; and the body-vyall itself is to
:

;

;

all

appearance

lost.

These various cysts may, under certain circumstances, be converted
into one another, the dividing cyst becoming a lasting cyst or a sporocyst,
and the lasting cyst a sporocyst. The latter may be effected either by
the particles of uric acid from the assimilation-corpuscles and the watery
fluid being slowly expelled by the vacuole, or by both gradually passing
from all parts of the periphery of the body into the velar space. It is
clear that the sporocyst cannot be converted into any other kind of cyst,
if we reflect that the complete degeneration of the organization shows
that the animal has come to an end of its individual life.

On

appearance of the dividing cyst, its movement in more or
broken by rotatory movement. I'he lastin^r
cyst moves rapidly across the field of vision, and the sporocyst still more
rapidly.
The first has nutrient spheres within, the other two have expelltd them. While the gelatinous envelope is beintj excreted and hardens,
the dividing cyst rotates around the long axis of the body or remains at
rest, and the contractile vacuole is always at the same place, so that there
is an orifice in the wall of the cyst
the other two forms rotate around
various axes, the vacuole appears at different points, and there is no
orifice in the cyst-wall.
During and after the hardening of the cyst-wall
the

first

less straight lines is often

;

• Zeitschr.

f.

Wiss. Zool., xlvi. (1888) pp. 5J9-601 (1

pi.).

;
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the cilia of the sporocyst alone remain. The number of beats of the
vacuole of the dividing cyst remain normal, since fresh water can be
in the lasting-cyst the
constantly forced into the body by the orifice
number rapidly decreases and becomes zero, as the cyst-wall hardens and
no more can enter. In the sporocyst the number of beats remains unaltered, but as there is no orifice in the cyst-wall by which fresh water
can enter, the volume of the body of the animal diminishes, and an intermediate space appears between the cyst (velum) and the animal, and into
The further changes which appear in
this the vacuole-water is driven.
the dividing cyst are the formation of walls and nuclei for the divided
parts, and new formation of vacuoles in the parts of the dividing- cysts.
In the sporocyst the volume of the body diminishes to one-eighth of its
New cilia
original extent, while the nucleus and the pellicula disappear.
next become formed in the dividing cyst, and two or four parts swarm
out by the orifice the thickened protoplasm of the sporocyst becomes
completely homogeneous, and a second cyst-wall (the true sporocystThe characters of a complete dividing cyst are
wall) becomes excreted.
a simple wall with an orifice at one pole, several parts (two to four)
in the cyst, nutrient spheres, assimilation-corpuscles, and a normally
pulsating vacuole those of the lasting-cyst are a simple (generally thick)
wall without any orifice, one animal in the cyst, assimilation-corpuscles,
but no nutrient spheres, the vacuole does not pulsate, and is either dilated
The sporocyst has double walls and no
or compressed and invisible.
orifice
its contents are completely homogeneous and opalescent
there
are no nutrient spheres, assimilation-corpuscles, or pulsating vacuole.
The object of the dividing cyst is protection during the formation of
two or four parts, and its duration is from two to twelve hours that of
the lasting-sphere is protection from drying, and its duration one to four
hours.
The sporocyst is for the formation of spores, and lasts from
a half to one hour.
The development of Golpoda shows that the " biogenetic fundamental
law " applies to the Monoplastida, for we have (1) a non-nucleated
spore-stage, (2) a multinuclear, and then (3) a uninuclear amoebaflagellate stage, and (4), finally, the young Golpoda.
This form is a
very primitive Ciliate the structure of the nucleus of Golpoda steinii is
throughout life vesicular, and has just the appearance of the nucleus of
a Flagellate, while the division in cysts is perhaps also a sign of affinity
with the Flagellata.
In the mode of formation of its spores Golpoda
exhibits many signs of relation to the Gregarinida and Coccidia, as in
the disappearance of the nucleus and the formation of a double wall of
ency station.
;

;

;

;

;

;

;

—

Dr. J, Clark in investigating the effect of
Ciliary Movement.*
reduced oxygen pressures on the streaming movements of protoplasm,
has also made some interesting experiments in regard to the influence of.
the same condition upon cilia. Removal or reduction of the oxygen
caused Ghlamydomonas, Eiiglena, &c., to pass into the resting stacre.

Eeturn of oxygen recalled them to activity. Pleurotricha, Stylonychia,
Paramsecium required less than 1 mm. oxygen pressure to revive them
others even less.
He describes an interesting experiment with a Stt/lonycMa, which, at a temperature of 17*2^ C, was brought under a
pressure of 2 5 mm.
In four minutes it became quiescent, and rapidly
•

* Ber. Deiitsch, Bot. Gesell, vi. (1S88)
pp. 273-80.

—
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After
break up.
was raised to 6 mm.
spite of diminished body, was
Plcurotrichn the experiment
repeated diminution of the
recovery on restoration of the
begftii

to

jiressure

had

lost a third of its substance, the
disruption C( ascd, and the animal, in
soon movinfr actively as before. With a
was repeated thrice in succession, mth
substance, but to the last with power of
original conditions.
it

The

—

New

Dr. G. Cattanco describes a
Parasitic Ciliated Infusorian.*
species of ciliated Infusorian whicli was found parasitic in the blood
It apjiears to belong to the holotrichous family
of ('aninHS msenas.
Enchelyidaj, and to Cohn's geuiis Anojihri/s ; it may be called A. Maggii.

new

Tie body

is

oval

and elongated, 35-45

y^t

by 10-12

yj,

rounded posteriorly,

while the anterior part is recurved like a beak, beneath which is the
It may bo noted that the two species already described,
oral opening.
A. carniiim and A. sarco^haga, live in sea-water in which there is decomposing flesh.

Fresh-water Infusoria of Wellington District, New Zealand.!
W. M. Maskell observes that there is often no absolute stability,
even in the same individuals, among Infusoria, The members of the
Wellington Microscopical Section have, therefore, thought it best to
avoid describing as new any species about which there might be doubt.
He contrasts this with the method adopted by Prof. A. C. Stokes in
dealing with American Infusoria.

Mr.

Euglena.;}:— M. A. G. Garcin states that this note is brought forward
in order to throw some light on the vegetable nature of the genus
Eiiglena. Euglcna either divides by bipartition, or else becomes rounded
The cyst at a given moment bursts, and by the
off and forms a cyst.
opening thus made a crowd of small Euglcnse escape, being formed by

they enlarge and become
the division of the encysted protoplasm
rapidly similar to their parents. The author then describes the development of Euglcnae in a humid atmosphere, in which alone it takes i)lace.
It commences by rounding off and forming a cyst with a thin wall
then,
The bipaititiou
after resting a certain time, this cyst divides into two.
continues by a process which might be compared to the segmentation in
the egg of Mammifers.
The author then compares Euglena with
Protococcus viridis.
The cell of Protococcus is compared with the cyst
of Euglena ; both are green and globular, and both i)ossess a membrane
of cellulose.
In a humid atmosphere the cells of both 2)roduce, by
re])eated bipartition of the protoplasm, a mass of immobile spores.
'i'he author concludes by stating that Euglena is an alga of the family
Siphonefe (tribe Seiadieje). The thallus is a globular cell (cyst) which,
after having vegetated, gives rise to a crowd of zoospores, which enlarge
and round off and reproduce the thallus.
;

;

New

Monad, Endobiella Bambekii.§— Dr. C. de Bruyne has found
in the cells of Chara a monad which he has called alter Prof. E. Bambcke.
The cultivation method consists in placing some of the pale cells of
Chara vulgaris in a moist chamber wherein the parasites could be
examined during several days.
vented by means of some green

The development of bacteria was preThe parasite has three stages of

algae.

* Zool. Anzei-r., xi.
(1888) pp. 4.iG-9.
t Ann. and Mag. Xat. Hist., ii. (1888) pp. 275-6.
J Morf't's Jonrn. de Bot., ii. (1S88) pp. 241-0.
§ Centralbl.

f.

liakteriol. u. rarnsitei.k., iv. (1888) pp. 1-5 (1 pi.).
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development, being found as a zoospore, an amoeba, and also in a resting
state.

Tbe zoospore is a spberical body, and possesses a cilium 1^ to 2|
times its lengtb. It contains 1 to 2 contractile vacuoles, numerous drops
of oil, and a nucleus whicb is only demonstrable after fixation with
picric acid, washing with spirit and water, and staining, say, with gentian
Tbe transition stage to tbe amoeboid form is shown by the
violet.
gradual

diminution and finally the cessation of movement

of

the

flagellum.

Amoeboid stage. In this condition tbe animal is less spberical.
Tbere are no true pseudopodia, but merely coarse projections. The
nucleus is only visible after staining with gentian-violet and previous
Tbe amoeba measures 6 to 9 /a in length, and 6 to 8 /x_ in
fixation.
breadth, is inclosed by a delicate investing membrane, and contains, like
These last gradually coalesce
tbe zoospore, numerous small drops of oil.
Tbis forms the transition
to a single large drop situated excentrically.
stage to the resting condition.
In tbe resting stage tbe investing membrane tbickens, and sbows a
double contour, while in its general appearance its surface seems covered
with curved facets. Tbis membrane does not stain blue witb the
It is
cblor-zinc iodine solution, tbus sbowing tbe absence of cellulose.
coloured red with congo. The spores contain, besides the oil-globules,
small slightly refracting spherules. These are not stained by osmic
The author has called his organism Endoacid, but are by congo red.
biella,

and regards

it

as a

new

genus.

—

a preliminary notice on
as the cause of the red
This red colour appears in summer, but only in
colour of salt marshes.
the rectangular coaipartments at the bottom of which salt is deposited,

Monas Dunali.* Dr. R. Blanchard has
Monas Dunali, a flagellate which he regards

is covered by a more or less thick crust of salt
in other words, the water of these spaces is saturated with salt.

and the surface of which

Asellicola digitata.|

Dr. L. Plate has given the

digitata to tbe " gefingerte Acinete " of Stein

;

plates of Asellus aquaticus.
It is
adheres closely to the surface of the gill-plate

by

name

of Asellicola

on the branchial
non-pedunculate and hemispherical, and
it

lives

its flattened

but gently

rounded under surface. The thin cuticle is continued over the numerous
The protoplasm is not
tentacles which radiate from the dorsal surface.
divisible into a central or a cortical layer, but is homogeneous throughout.
Tbe contractile vacuole, as in Dendrocometes paradoxus, opens directly
outwards by a small duct, and contracts in such a way that the fluid
which has collected in it must be pressed out through tbis tubule. The

appearance presented by the protoplasm is not in any way
connected with tbe sucking organs, but has probably only the function
of giving the cell-body an increased degree of firmness at its point of
fixation, by the development of rigid rods.
The tentacles are remarkably broad, end acutely, vary in number in
different individuals, and may arise from any part of tbe dorsal surface
the plasma is quite free from coarse granules, and in the middle there is
a longitudinal canal filled with a limpid fluid, which opens at the
striated

* Bull. Soc.

ZooL France,

xiii.

(1888) pp. 153-4.

t Aun. and Mag. Nat. Hist., ii. (1888) pp.
Zocl. Jalirb. (Speugel), iii. (1888^ pp. 143-55.

1888.

208-19 (7

figs.).

Translated from

3 u
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This canal is so fine as to be often invisible in the living
can be demonstrated with certainty by the aid of osmic
Unlike the sucking tubes of most Acinetro, this canal is not
acid.
continued into the interior of the cell. If one of the tubes of a lively
specimen is fixed for a few minutes, the extreme tip raises itself from
the tentacle as a distinct tentaculet, which is pushed out and retracted

ftutcrior end.

animal, but

it

The
several times a minute. The object of this movement is not clear.
tentaculets very probably secrete a viscid substance, for very small
in the case of
flagellates were often observed adherent to them
such small organisms the nutriment is simply pumped into the tentacular
canal by means of the tentaculet.
;

The reproduction of Asellicola is exactly similar to that of Dendrocomctes paradoxus, but the process of conjugation exhibits an essential
As the Asellicolse do not, as a rule, stand so close as to
difference.
touch each other, those individuals which are about to conjugate are
almost always compelled to unite themselves by a process of the body.
For this purpose a tentacle at one end of the body grows enormously
beyond its ordinary size ; sometimes one only, sometimes both devclopo
This tentacle is slowly moved to and fro until
a conjugation-tentacle.
the object is attained. When the two animals are united the conjugation
canal becomes thicker and thicker, as more of the body-substance from
both sides passes into it. Although the cytoplasm of the two animals is
very intimately mixed in the canal, the distinctness of the two individuals
is not effaced, for, on the least disturbance, the cell-bodies separate from
each other in the middle of the canal and lie near each other, covered by
a thin membrane.
When the canal is completed it swells up, and the
nuclei of both individuals migrate into the canal of union and towards
one another. They do not, however, seem to come into contact, and
they at this time undergo no change of structure, but the author believes
that they reciprocally influence one another.
After this is effected, the
nuclei return to their original position the plasma returns from the
canal of union into the cell-body, and rupture is effected.
The nuclei
then begin to divide, and finally break up into a number of larger and
smaller pieces, which are scattered through the whole of the cell-body.
In general it is medium-sized individuals that conjugate, while those
that arc full-grown form buds.
;

—
—

—

Acinetoides.*
Dr. L. Plate gives an account of a new genus which
he calls Acinetoides intermediate between the ciliated Infusoria and the
Acinetae.
His examples were found on colonies of Zoothamnium from
the Bay of Naples.
The larger species is called A. Graffi, and the
smaller A. zoothamnii.
The anterior end projects beyond the ventral
margin of the body in the form of a low cone, bearing in its middle the
organ for the inception of nourishment, a sucking thread clubbed at its
extremity this may be traced far into the interior of the cell-body, and
is distinguished only by its remarkable shortness and rigidity from the
similar organs of most other Acinetse.
The ventral surface has an
elliptical inner area ciliated
the cilia are arranged in longitudinal rows,
and appear to be placed in special grooves. The ventral surface is
highly contractile. A. zoothamnii was observed to undergo transverse
;

;

* Ann. and Mag. Nat. Hist., ii.
Jahrb., iii. (1888) pp. 1^5-43 (3 figs.).

(1888) pp.

201-S.
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this is a rare mode of increase among
among the Ciliata.
The author is of opinion that the existence
fission

;
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the Suctoria, but

common

of this intermediate form
furnishes a fresh argument in support of the opinion already maintained
by some naturalists that the Acinetee are modified Ciliata.

—

Parasitic Protozoa.* Prof. B. Grassi communicates a number of
morphological and systematic notes on parasitic Protozoa which he has
studied.
(1) What he had described as " Monere " (?), Fisch has reinvestigated and established as Grassia ranarum. (2) Against Danilewsky
and Biitschli, Grassi maintains the integrity of his genus Paramecioides.
(3) He proceeds to consider the morphological features of Monocercomonas, Cimsenomonas (Trichomonas), Trichomonas Grassi, Plagiomonas,
and Amoeba coli. (4) After criticizing Biitschli's classification and
nomenclature, the author submits his own
:

Fam. Ceecomonadinea Kent emend.

„

3.

„

4.

Herpetomonas Kent emend. (Syn. Monomita Grassi.)
Trypanosoma Gruby.
Paramecioides Grassi. (Syn. Paramecium, Wedl, 1850.)
Plagiomonas Grassi, 1882. (Syn. Cystomonas E. Blanchard,

„
„
„
„
„

5.

Bodo Ehr.

6.

Monocercomonas Grassi. (Syn. Trichomastix Bloch.)
Cimsenomonas Grassi. (Syn. Trichomonas Donne.)
(Syn. Polymastix ? Biitschli.)
Costifera Grassi, 1887.
Dicercomonas Grassi. (Syn. Hexamita Duj., Giardia Kiinst.)

Gen.
„

1.

2.

1886.)

7.
8.
9.

Fam. Megastomidea

(Syn. Heteromita Duj.).

Grassi, 1882. (Syn.

Poltmastigina

Biitschli, 1883).

Gen. 10. Megastoma Grassi. (Syn. Cercomonas Lambl, 1859
E. Blanch., 1886.)

Fam. LoPHOMONADiDEA

;

Lamhlia

Grassi.

Gen. 11. Lophomonas Stein.
„

12. Joenia Grassi.

The author then gives a useful short summary of the diagnostic
and concludes his memoir with
characters of the above twelve genera
some special observations on Megastoma, Trichomonas hominis Dav., and
;

Amoeba

coli.

—

Protozoa found in the Stomach of Euminants.t Herr A. Schuberg
obtains fluid from the rumen of freshly slaughtered oxen and sheep
without taking any more precautions than collecting the juice in a testtube and keeping it warm in the breast pocket. On reaching home the
tubes are placed in an incubator at 35°-36° whereby the Protozoa were
kept alive for about a day, their death probably being due to the decomposition of the gastric juice.
The animals may be obtained still more
simply from particles of food taken from the mouths of ruminants.
Living parasites must be examined on a hot stage, and their movements
last longest at temperatures between 30° and 35° in filtered gastric juice.
* Atti R.

— Rend.,

Accad. Lincei

t Zool. Jalirb. (Spengel),

iii.

iv. (1S8S) pp. 5-12.
(1888) pp. 365-418 (2 pis.).
•J
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Tlic cfibct of ccrtftin rcjigcnts (osiiiic acid 1 per coiit.) and dyes (aluracarmiue) should also be ascertained. In his present comniunicatiou tlio
author describes the following Protozoa:
1. Biu'tschlin with two new sjiecics parva and neglecta.
(a) B. parca
is
0'0;J-0-53 mm. long, 0" 20-0 -038 mm. broad, oval, occasionally spherical.
The oral aperture is at the anterior extremity and
leads into a naiTow conical gullet. Ciliation is confined to tliis extremity,
but there is no special arrangement of the cilia. Highly nfracting concretions arc always to be seen in a vacuole situated somewhere in the
special contractile vacuole appears to be wanting.
anterior extremity.
Nucleus spherical. Multiplication by division was observed.

A

(6) J5. neglecta, 0-057 mm. long and 0*0 12 mm. broad, resembles in
general the last variet}', but has in its posterior half four deep jnts, so
that a transverse section thereof would present the app' aranccof a cross.
Other differences are that this variety presents a tuft of cilia at the
posterior and also cilia at the deepest part of the four pits.
Vacuoles
are always present.
The nucleus is large, pale, and spherical.
2. (o) Isotricha prostoma Stein, 0*08-0 '16 mm. long by 0"053 to
12 mm. broad ; very frequent body elastic, not contractile, cylindrical, anterior and posterior extremities pointed, sides somewhat
flattened.
The whole body is beset with cilia arranged in rows, and
beneath the cilia lies a thick refracting membrane, which an addition of
water lifts uj), preserving its continuity with the body only at the anterior
and posterior extremities. Numerous contractile vacuoles in the protoplasm. The nucleus resembles in shajie that of the body, and on its
dorsal side is a small bright nucleolus. It is especially noteworthy that
the nucleus is attached to both the inner and external membranes by
fibres, the significance of which is enigmatical.
Propagation by fission
was observed.
{h) I. intestmalis Stein, 0-097-0-131 mm. long by 0- 068-0-087 mm.
broad, is very closely allied to I. j^rostoma, the most imjiortant difference
being that the position of the mouth is almost in the middle of the body
and also the somewhat more compact form of the nucleolus.
3. (a) Dosiitricha ruminantium nov. gen. nov. sp., 0' 05-0*1 mm.
long,
025-0 066 mm. broad very frequently confounded with Isotricha.
Viewed from the ventral or dorsal aspect the body is oval, from the sides
it seems somewhat compressed and bent inwards ventrally.
The whole
body is ciliated and invested in a double membrane. The mouth and
pharynx are situated anteriorly. There is only one contractile vacuole.
The nucleus is granular, oval, and possesses a nucleolus lying external
to it.
There are no nuclear prolongations. Propagation appears to take
place by budding.
4. (a) Entodinium bursa Stein, 0*055-0* 114 mm. long, 0-037-0*078
mm. broad, not very frequent. Body dorsoventrally flattened, somewhat
oval, but more obtuse anteriorly.
About the centre of the posterior
extremity is a somewhat tortuous pit which receives the anal cleft. The
cilia are confined to the anterior extremity where the oral aperture
leading into a deep conical pharynx is situated.
There is a contractile
vacuole.
The elongated sausage-shaped nucleus has a shining nucleolus.
•

;

*

*

;

Propagation by fission.
(h) Entodinium caudatum Stein, 0*053 mm. long, 0*026 mm. broad,
distinguished from E. bursa chiefly by its shape, the dorsal surface being
less incurved than the ventral which on the lett side is hollowed out, and
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at tlie

same time elongated into a sort of flat tail-like appendix. On the
and ventral, a pointed lobe projects posteriorly.
Entodinium minimum nov. sp., 0*038 mm. long, 0*023 mm.

right side, dorsally
(c)

broad, resembles the
anus is a fissure.

first

species in form,

it is,

The

however, smaller.

—

New Gregarine.* Mr. F. E. Beddard gives a description of a new
Gregarine found by him in the vesiculee seminales and body-cavity of a
Perichseta from New Zealand.
It is from 1^2 mm. in length.
The
smallest examples had a globular body furnished with one or two slender
processes, which are usually of greater length than it, so that the creature
may have the appearance of a bead strung upon a thread. Older forms
have the body limited by a clear membrane, and there are superficial
fibrillar markings.
Up to this stage multiplication is by transverse
In a third stage the body is covered by a remarkable cyst this
fission.
is of great thickness on the processes of the body, though much thinner
on the spherical region. In this cyst there are nuclei, and it is probable,
therefore, that it is not entirely formed by the parasite
this cyst is
quite unlike anything that has been recorded in a Gregarine, but in the
Myxosporidia cysts are met with which are nucleated, and, therefore,
probably formed pathologically by the tissues in which the parasite
lives.
The author had not been able to obtain evidence of sporulation,
but hopes to be able to do so.
;

;

* Proc. Zool. Soc. Lond., 1888, pp. 355-8,
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BOTANY.
A.

GENERAL,

including the Anatomy and Physiology
of the Phanerogamia.
a.

Anatomy.*

Q) Cell-structure and Protoplasm.

—

Prof. E. Strasburgcrt
Division of the Nucleus and of the Cell.
follows out Lis previous importaut observations on this subject with
aclditioual ones, among which the following are the more important

points

:

and of the cell in Spirogyva polyt^niata n.sp.
respects the development of the spindle-fibres, this occupies an intermediate position between species already described.
In that of Fritillana, there arc no bridges
(2) The resting nucleus.
which are less receptive to pigments between the thicker strings of the
framework of the nucleus, as Flcraming and others have described in the
(1) Division of the nucleus

As

case of Salamandra.

The
(3) Construction of the nuclear threads in the knot-condition.
relatively large chromatin-discs of the nuclear thread during karyokinesis
are the result of gradual fusion of the usually much smaller chromatinballs in the framework of the resting nucleus.
Contrary to his previous view,
(4) Number of the nuclear threads.
Strasburger has now, in preparations fixed in alcohol, and stained by
methyl-blue, and afterwards treated with eau de Javelle, demonstrated
In the
the segmentation of the nuclear thread in the resting nucleus.
vegetative organs he found sometimes slight variations in the number
of segments during karyokinesis, while in tlic nuclei of generative cells
It seems probable that the
the number appears to be very constant.
number of segments in the threads of the two nuclei which unite in the
process of impregnation is always the same in the higher plants.
Strasburger shows
(5) The loose knot-condition of the polar field.
that the formation of the segments of the nuclear filaments in the direction of the so-called polar field, first observed by Eabl in animal cells,
occurs also in various vegetable cells. He now agrees with Guignard
and Zacharias in regarding the structures which he had previously
described under the name paranucleoli as identical with the nucleoli
of the nucleus.
(6) Transformation of the nuclear filaments in the formation of the
The author shows that in various vegetable cells the polar
nuclear plate.
field formed at the commencement of the knot-stage lies in the equatorial
plane of the figure in the subsequent division of the nucleus.
(7) Origin of the nuclear spindle and formation of the nuclear plate.
The polar corpuscles found in animal cells have not been detected in
those of plants. Eadial structures in the cytoplasm are, however, not
The processes which take place
altogether wanting during karyokinesis.
* This subdivisiou contains (1) Cell-structure and Protoplasm; (2) Other Cellcontents (including Secretions); (3) Structure of Tissues; and (4) Structure of

Organs.
+ ' Ueb. Kern- u. Zell-theilung Im Pflanzenreiclie, nebst eiuem Anhang iib.
Befruchtung,' 258 pp., Jena, 1888. Sec Bot. Centralbl., xxxv. (1888) p. 192. See
Cf. this Journal, 1883, p. 227.
also Nature xxxix. (1888) p. 4.

;
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iu the parietal layer of tlie embryo-sac otLeucoJuvi sestivum are described
The nuclei are first of all enveloped in denser protoplasm
in detail.
but before the absorption of the cellular membrane a spindle-like differentiation of this mass of protoplasm may be perceived.
Strasburger

shows that the microchemical reactions of the nuclear spindle by no
means oppose the theory of its origin from the cytoplasm.
In opposition to his
(8) The separation of the secondary segments.
previous views, the author now agrees with Heuser and Guignard that
the separation of the halves of the segments within the cells of higher
plants always takes place so that the end of each half-segment which is
directed outwards points immediately after the separation towards the
equatorial plane.

The diiferences in the capacity of
(9) Absorption of the nucleoli.
the nuclear filaments for absorbing pigments observed by Went do not
always coincide in time with the disappearance or reappearance of the
nuclei ; and it is improbable that the nucleoli contribute to the nutrition
of the nuclear filaments.
In opposition to the recent
(10) Uniting-threads and cell-plate.
views of Berthold and Zacharias, but in agreement with those of Guignard, Strasburger shows that, in the higher plants, the spindle-fibres
always go from pole to pole, and pass over afterwards into the so-called
uniting-threads, the number of which can, however, gradually increase
considerably at the expense of the cytoplasm.
In their chemical reactions these threads agree altogether with the spindle-fibi'es.
In cells
which contain but little protoplasm, these threads form a more or less
thick continuous tube extending from one of the two daughter-nuclei to
the other, which becomes gradually more and more stretched by the
growth outwards of the membrane.
The new membrane arises by the
(11) Origin of the membrane.
fusion and chemical metamorphosis of the dermatosomes, which are at
first simply thickenings of the uniting-threads.
(12) Formation of the nucleoli in the daughter-nuclei. With the newformation of the nucleoli the nuclear saj) loses its capacity for absorbing
pigments.
Prom the facts
(13) Part played by the nuclear sap and nucleoli.
that the nuclear sap becomes receptive for pigments on the disaj^pearance
of the nucleoli during karyokinesis, and that strongly receptive substances accumulate in the neighbourhood of the cell-plate before the
formation of the new membrane, Strasburger concludes that the substance
of the nucleoli takes part in the formation of the new membrane.
Herr E. Zacharias* discusses in detail Strasburger's observations,
controverting some of his conclusions.
He regards Strasburger's explanation of the changes in the nuclear threads, viz. that they result from
the opposition of forces in different directions operating within and
without the nucleus, as being but imperfectly founded on facts. He disputes the accuracy of conclusions drawn from preparations of nuclei in
the knot-condition treated with alcohol or chromacetic acid and stained
by safranin or hgematoxylin, since all parts of the nucleus are not brought
Nor can Strasburger's negative results of
out clearly and definitely.
treatment with methyl-blue and eau de Javelle be set against Zacharias's
previous results obtained by other means. Zacharias repeats his previous
* Bot. Ztg., xlvi.

(1888) pp. 437-50, 453-60 (4

figs.).

;
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statement that the mass of the spindle-fibres cliifors chemically from the
not containing any substance incapable of digestion— and
cytoplftsm
therefore cannot result entirely from the entrance of the cytoplasm into
Pollon-mother-cells of Hemerocallis freshly observed in
the nucleiis.
white of egg show clearly that the nuclear cavity is, by its homogeneous
character, sharply distinguished from the non-liomogonoons cytoplasm.
Zacharias dissents also in some points from Sti'asburger's conclusions
respecting the constitution of the unitiug-threads and the function of the

—

nucleoli.

Strasburger explains the act of impregnation as depending on a union
of similar nuclear threads, the further development of which is excited
by the mixing of the nuclear sap. Zacharias considers the part assigned
ami that the
to the nuclear sap to be unsupported by direct observation
former portion of this statement is rather a description of the last stage
in the process of fertilization.
;

Properties and Chang-es of the Membrane, Protoplasm, and Nucleus
Prof. C. Frommann has a series of essays in which ho
of Plant-cells.*
The first is devoted to
deals with p( iuts ccinnected with plant-cells.
some structural relations observed in the membranes of the epidermis of
the leaves of Bracxna draco and Euphorbia cyparis^'ias.
He comes to
the conclusion that the filamentar structures or networks whicli belong
to the membrane and are sometimes connected with the intracellular
protoplasm, sometimes resemble those of the latter, and are sometimes
much firmer and more refractive the intermediate substance is sometimes feebly, and sometimes highly refractive ; in the latter case it may
be the cause of the protoplasmic parts becoming indistinct or disapjiearing
in homogeneous membranes the protoplasmic structures which
belong to the foundations of the membrane may be made visible again
by the use of reagents which cause considerable swelling. It must not,
however, be supposed that all homogeneous membranes inclose networks
or fibrillar structures which belong to the protoplasm.
The appearance
of large rounded sj^indle-shaped or irregularly formed and partly anastomosing structures, such as the author has detected in the side-walla of
Dracsena, lead to the belief that, within circumscribed areas, networks
of protojilasm first fuse with one another to form homogeneous bodies it
is only after tliis that cellulose is foi'mcd in them.
That membranes
are really formed in this way from homogeneous protoplasmic layers is
shown in the ossa}'' which treats of the formation of cellulose-membranes
within the intercellular spaces and the cells of the parenchyma of the
knobs of Cyclamen and Phajns.
The appearance of chlorojihyll in cell-membranes has been studied
sections and surface-views show that the cuticle in a number of places
either becomes thickened, and beset with knot-like or wart-likc growths,
or it becomes considerably swollen and softened.
In the latter case fine
granules and filaments become differentiated and often connected together
by plexuses of delicate meshwork. Vacuoles appear at the same time.
The layers thus formed extend into the adjoining unaltered or only
slightly thickened cuticle.
In addition, we find prominent aggregations
of granular filamentar substance from these, newly-formed parts may
be differentiated which fuse with those already present. But, when this
occurs, several of the green layers are found to have their boundaries

—

;

;

;

;

*

JeuaiscJi. Zcitschr.

f.

Naturwiss., xxii. (1888) pp. 17-174 (5 pis.)
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formed not by filaments or granules, but by a delicate layer of freely
projecting homogeneous green substance sections of uncoloured layers
are often observed to have round clear homogeneous drop-like bodies
along their periphery. An account is given of the chemical and physical
characters of the green-coloured portions of the unaltered cuticle, from
which it seems to follow certainly that the green colour is identical with
;

chlorophyll.
The formation and growth of starch-granules in chlorophyll-granules,
nucleus, and protoplasm, are next discussed.
In all cases starch is
formed by the plexuses, or by these and the ground-substance in which
the plexuses are imbedded.
The plexuses appear in the form of rounded
granules the quantity of starch formed generally increases rapidly, so
that the filamentar structure of even the small granules becomes obscured.
The growth of the granules is due to apposition, and to either the formation of starch-containing processes or to that of a shell-like covering.
Starch-granules which are inclosed by a special thick protoplasmic capsule
grow at the expense of the latter. The formation of chlorophyll from
starch-grains is treated of at some length.
;

—

Increase of normal Vacuoles by Division.* Pursuing his researches on the structure and formation of vacuoles, M. F. A. T. C. Went
restates his previous conclusions, viz.
That all living vegetable cells,
with the possible exception of antherozoids, Cyanophycese, and bacteria,
inclose vacuoles, each of which is surrounded by a membrane of its
own, the tonoplast.^ In all young cells a division and a fusion of vacuoles
may be observed. All the normal vacuoles in a plant result from the
successive division of that of the oosphere.
The tonoplasts are as much
entitled to be regarded as organs of the protoplasm as the nuclei or
The protoplasm is always in movement from the
the chromatophores.
youngest state of the cell. Normal vacuoles are never formed at the
expense of the protoplasm, but only pathological vacuoles in the case
of the disorganization of the tissues.
In certain cases the necessity for the tonoplast is evident, as when
the cell-sap contained in the vacuoles is sufficiently acid to kill the
protoplasm, as in BJieum and Begonia.
The tonoplast offers much
greater resistance to reagents than the rest of the protoplasm. Thus, a
10 per cent, solution of nitre, sufficient to plasmolyse the cell-contents,
kills the protoplasm, while the vacuoles remain alive in the form of
colourless vesicles.
The contents of the vacuoles are an aqueous
solution of various substances, some of them crystallizable ; the reaction
is usually feebly acid, sometimes, as in aleurone-grains, alkaline.
At
first these substances are chiefly' organic and inorganic salts, afterwards
glucose, tannin, and albumin.
Calcium oxalate occurs in the crystalline
state in the cell-sap, but never in the cytoplasm.
Albumin may occur
in the soluble state, as in the case of albumin tannate or alkaline albuminates, but it may also exist in the crystalline state, as in the crystalloids of Bicinus and other plants.
When these crystalloids are formed
in the endosperm in a state of repose, and surrounded by their tonoplast,
they are known as aleurone-grains. On germination, the albumin dissolves and the vacuoles again become clear.
Tannin is found only in
the cell-sap, and the so-called vesicles of tannin are probably nothing
:

* Pringsheim's Jahrb.
Journal, ante, p. 243.

f.

—

Wiss. Bot., xix. (1888) pp. 295-356 (3 pis.). Of. this
f Sec this Journal, 1886, p. 687.
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is the caso in the \ca.-vc8 o{ Mimosa pndica.
vacuoles may also contain a pigment, red in acid, blue in alkaline
These pigments a])pear to be always concells, occasionally yellow.
nected with the presence of tannin.
When there are several vacuoles in a cell, tlieir contents often differ;
thus in many petals each cell has one large coloured vacuole and several
small Colourless "adventitious vacuoles"; the former contains tannin,
while the others do not. This selection of ditierent substances contained
in the cell-sai) is not due to the granular i)rotophism, which is always in
movement, but to the tonoplast. The i)henomcnon is not dissimilar to that
dis])layed by chromatopliores ; the coloured vacuoles may be comjjared
to chromoplasts, the uueoloured adventitious vacuoles to leucoplasts.
The vacuoles always increase in number by division. The jirocess
may be observed in living cells, by allowing the preparations to remain
The best materials to
for a time in a 3-5 per cent, solution of sugar.
employ are the hypha) of fuugi, pollen-grains, and epidermal hairs. In
the endosperm a large vacuole divides into a certain number of smaller
on germination, the albumin disones, which become the aleurone-grains
The phenosolves, and the small vacuoles fuse again into a large one.
menon of aggregation in the tentacles of Droscra is due to the largo
vacuoles dividing, as they do under the influence of any excitation, into
a large number of small vacuoles, while the volume of the cell-sap
When the excitation has ceased, the vacuoles fuse again
diminishes.
into one large central vacuole.
The principal function of the vacuoles is to incite, by their osmotic
force, the turgidity of the cells, thus contributing to the growth of the
Another imi)ortant function consists in storing up substances of
plant.
all kinds, whether reserve-materials, such as cane-sugar, glucose, and
inulin, or tannin, which occurs nowhere else but in the vacuoles, and
which appears to serve as a protection against the attacks of animals. It
is probable that in the vacuoles are also localized the greater part of
vegetable poisons, such as the alkaloids, and that the tonoplast prevents
Another
these exercising an injurious influence on the protoplasm.
class of substances stored up in vacuoles is the pigments, which are
Finally they contain
chiefly connected with the visits of insects.
substances the use of which is at present unknown, such as calcium
oxalate.
In some cases the function of the vacuoles is still obscure, as
in that of the aggregation of protoplasm in insectivorous plants, where
they may contribute to the secretion of a ferment, or to the absorption
of nutriment.

but vacuoles; at least this

Many

;

—

Albumen in the Cell-wall.* Herr J. Wiesner replies further to
Fischer's arguments "f against the validity of his demonstration of tho
presence of albumen in the walls of living cells.
He points out that
Fischer must be in error in suggesting that the substance supposed by
Wiesner to be albumen is in reality tyrosin, since the possibility of tho
presence of tyrosin is excluded by the process employed.
C2)

Other Cell-contents (including- Secretions).

Development of Aleurone-grains in the Lupin.f

—

Mr. A. B. Eendlc
describes the formation of aleurone-grains in Lupinus digitatus.
Until
Ber. Dcutsch. Bot. Gcsell., vi. (1888) pp. 187-95.
thitj Journal, ante, p. 602.
J Aim. of Bot.,

t See

ii.

(1888) pp. 161-6

(1 pi).

—
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the cotyledons completely fill the seed-coat, there is no trace of the
aleurone-grains, the cells contain a conspicuous nucleus slung in the
centre by thick protoplasmic bridles, or sometimes lying in the parietal
protoplasm. If sections of the cotyledons be examined when the seeds
begin to swell, the cells are seen to contain small spherical or oval
bodies, partly or wholly projecting from the granular protoplasm,
whether the parietal layer or that surrounding the nucleus, or forming
the connecting strands.
These bodies are the rudimentary aleuronegrains ; they increase in size and number and soon fill up the vacuole.
The grains, therefore, are evidently actually secreted by and in the
protoplasm itself.
Solid organic constituents were repeatedly sought
for, but without success.

—

Occurrence of Starch in the Onion.* Mr. A. B. Eendle states that
the leaves of the onion are known to be somewhat exceptional in that
they do not form starch in the process of assimilation ; glucose,
which is present in large quantities in the mesophyll-cells, apparently
taking its place. From the papers of Bohm, Schimper, A. Meyer, and
others, it would appear that the green leaf of the onion does not form
starch at all.
From the author's experiments, however, it is evident
that the onion is rather to be considered as an extreme instance of a
plant like Euphorbia Lathyris, where the starch is present almost
exclusively near the vascular bundle and at the base of the leaves since,
at any rate in seedlings, starch occurs nnder natural conditions in the
same position as in this plant.
;

Formation of Starch in the Chlorophyll-grains.t— Sig. G. Bellucci
by experiment on a number of plants, that, during the day starch
and glucose accumulate in the plant, especially the latter. By night
the starch disappears almost entirely from the leaves, while the quantity
of glucose remains nearly unchanged, the loss from metabolism being
compensated by constant transformation of starch into sugar. In the
grape-vine, if the fruit is cut off, the amount of glucose in the leaves
increases, not being used up in other parts.
Experiments with cut
portions of plants afford no guide for what takes place in the living
finds,

plant.

Reserve-substances in Evergreen Leaves.f

—Herr

E. Schulz has

investigated the mode of formation and distribution of the reservesubstances, especially tannin, in the leaves of a number of evergreen
trees and shrubs, both Angiosperms and Gymnosperms.
The following
are the more important results
Sachs's view that evergreen leaves serve during the period of rest as
receptacles for reserve-materials, and Haberlandt's, that the assimilating
tissue of evergreen leaves performs this function, are true for Gymnosperms and most Dicotyledons. This accumulation of reserve-substances
cannot, however, be demonstrated in the case of Monocotyledons and
some Dicotyledons. The author was unable to confirm Zimmermann's
statement that the parenchymatous cells which accompany the transfusiontissue in Coniferas, and the sheath which surrounds them, contain starch
Haberlandt's assertion that the starch disappears
in the dormant period.
from evergreen leaves in October, and makes its appearance again in
:

*

Ann. of Bot.,

ii.

(1888) pp. 225-7.

See Bot. Centralbl., xxxv.
t Staz. sperim. agrarie ital., xiv. (1888) pp. 77-85.
(1888) p. 231.
X Flora, Ixxi. (1888) pp. 223-41, 248-58 (1 pi.).
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March,

is

only true to a limited extent for Gymnosperms, with the excep-

tion of the (^uctacciD.
The rescrve-matcriiils in evergreen leaves consist of starch, fatty oil,
and tannin ; the latter may be alone or may be accomjjanied by either of

Starch and tannin, however, are seldom found in the same
there appears to be a certain alternative relationship between tliem.
Details arc given with respect to the special tissue in the leaf in which
the tannin is mostly found.
Under the head of both Gymnosperms and Dicotyledones the details
of the observations on a number of species are given.
tlie otliers.

cell

;

—

Glucose as a Reserve-material in Woody Plants.* Very few observations have hitherto been made on the occurrence of glucose as a reserveDr. A. Fischer states that it is of very common occurrence
material.
He finds it especially in the cells of dead
in woody Angiosperms.
He never met with
tissues from which the protoplasm has disappeared.
it in the living elements of the wood, the medullary rays, or the
])arcnchyma of the wood, in which other non-nitrogenous reservesubstances (oil, starch, and tannin) are stored up. The distribution in
the dead elements of the bark, the pith, and the wood, varies very greatly
The test used for the presence of glucose was the
in diifcreut trees.
ordinary one of the reduction of oxide of copper.

—

Herr A. N. Lundstroni
Colourless Oil-plastids in Potamog^eton.f
observes that the young leaves and stipules of many species of Potamogeton exhibit a shining surface, which renders them completely dry even
when immersed in water. This is due to large drops of oil in the
epidermal cells. The author states that the formation of these oil-drops
is connected with certain definite minute bodies contained in them, which
he compares with Schimiier's starch-generators or leucoplastids, and
terms " oil-plastids," They are rod-shaped, from 2-9 /x in length, and
there is sometimes only one, sometimes two or three
5 /u. in breadth
are associated with each droj) of oil. In living cells they are in a constant
They are not situated in the vacuoles, but in the
oscillating motion.
parietal protoplasm, and are independent of the nucleus.
They often
disappear very rapidly out of the cells, and are certainly not the direct
result of assimilation, being formed long before the chloroi)hyll-grains.
•

;

—

Substance of which Gum-arabic is formed.| Herr F. v. Hohnol
has determined, by examination of a branch of Acacia Vereh to which
was attached a large lump of gum, that it cannot have been formed, as
is the ease with tragacanth and some other gums, by disorganization
of the substance of the cell- walls, but that it belongs to the class of gums
foiTUcd by modification of the cell-contents.

—

Tannin and its connection with Metastasis.§ Herr H. Moeller
maintains tliat tannin arises in the plant as an oxidation jiroduct in the
that starch unites with tannin to form a
transformation of starch
glucoside, possibly grape-sugar or amylodcxtrin
and that this glucosido
splits up easily into tannin and sugar, starch, or cellulose.
Tannin is
;

;

* Bot. Ztg., xlvi. (1888) pp. 405-17.
+ SB. Natiu-v. Studentsallsk Upsala, Oct. 20, 1887.
See Bot. Centralbl., xxxv.
(1888) p. 177.
X Bor. Deutsdi. Bot. Ge.scll., vi. (1888) pp. 150-9.

§ 'Ucb. d. Voikoninun d. (Jcrbsaiire u. ilirc Bcdeutuug
See But. Ceutralbl xxxv. (1888) p. 266.
Berlin, 1888.
,

f.

d.

Stoffwecbscl,'
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therefore excreted especially where starch is being displaced or transformed into cellulose, or where metastasis is carried forward uninterruptedly.
It is formed in large quantities where respiration is active, as
in the assimilating organs, germinating seeds, &c.

(3)

Structure of Tissues.

Importance of the Foliar Fihrovaseular System in Vegetable
Anatomy.* M. O. Lignier states that, in order to find new taxonomic
characters or materials for comparative vegetable anatomy, numerous

—

An
botanists have studied the course of the fihrovaseular bundles.
examination of the facts shows that the fibrovascular system of each leaf
is ordinarily independent of that of the neighbouring leaves, and that in
each of the bundles that compose the leaf-trace, the differentiation of
is made from above downwards.
The arrangement of the
fibrovascular bundles of a stem depends (1) on the symmetry of the stem
at the moment of differentiation; -(2) on the form of the foliar system.
Finally, it is necessary to compare, first, not the course of the bundles in
the stem, but that of the bundles in the foliar fibrovascular system of
two branches. The study of the contacts which are established between
the diff'erent leaf-traces ought only to take the second place.

primary tissues

—

Wall of Suberous Cells.j M. C. van Wisselingh
summary of the results of his work
(1) The suberous layer does not contain cellulose.

as a

gives the following

:

(2) After maceration in chromic acid or in potash, or after being heated with solution of
potash, the suberous layer is coloured violet by iodine or by chloriodide
of zinc. (3) In opposition to the cuticularized layer, the suberous layer
does not leave the cellulose base when warmed in glycerin. (4) Different
chemical combinations, comprised under the common name of suberin,
constitute the essi3ntial element of the suberous layer.
(5j Heated in
glycerin at the temperature when fats decomj)ose, the suberous layer
undergoes decomposition, wbich is not preceded by fusion. (6) The

temperature at which this decomposition takes place is different for
different plants, and often even for diff'erent parts of the same suberous
layer.
(7) The ability to resist the action of potash and other energetic
reagents is very different for different elements of the suberous layer.
(8) After prolonged treatment by these reagents at ordinary temperature,
one is able by pressure to divide the suberous layer into small globular
bodies or dermatosomes, which consist of suberin, and in consequence

from those separated by M. Wiesner from many other tissues. (9) In
which is found between the dermatosomes
undergoes a decomposition, a saponification when potash is employed.
(10) When potash is employed, it is found that the connections between
the dermatosomes are more easily destroyed in a tangential than in a
radial direction.
(11) The substances included under the name of
cutin resemble those which are united under the name of suberin.

differ

this treatment the suberin

(12) The presence of wax is rarer than has been formerly supposed.
(13) Undulations may be formed in the suberous layer. (14) In many
cases it is not necessary to suppose that a suberification of the middle
lamella in the radial walls takes place.
*
t

Comptes Eendus, evil. (1888) pp. 402-5.
Arch. Ne'erland., xxii. (1888) pp. 253-96.
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Dr. O. G. Petersen calls attention to tho
Reticulations in Vessels.*
occasioual occurrence of a network with angular, or less often rounrlcd
meshes, and very delicate, almost colourless and transparent coil-walls,
This occurs in Cordia Myxa,
clothing the cavity of individual cells.
It presents tho
Botujainvillea glabra, and Testudinnna eleplmntipes.
appearance of an intermediate structure between trachea3 with bordered
pits

and sieve-tubes.

—

Secretory Canals of Araucaria.f M. P. A Dangeard finds Araucaria imhricaia to differ from all other Conifers at present observed in the
presence of secretory canals in the primary cortex of the root. While in
Pinus syh-estris each cotyledon receives only one fibrovascular bundle,
in Araucaria imbricnta seven or eight pass into the cotyledons, accompanied
by the secretory canals of the pericycle. The number of cf)tylcd(>ns is
The secretory canals of the stem are independent
either two or three.
of the two systems which may be detected in the embryo, the one lying
a few layers below the epidermis of tho cotyledons, the other more
towards tho interior.
.

Super-endodermal Network of the Root of Leguminoseae and
M. P. van Tieghem points out that many of the Conifera),
Ericaceae.J
Rosacea), Caprifoliaccas, and Crucifera; have the super-endodermal layer
of their root provided with a sustaining network.
The author has found
a similar network in the roots of certain Legiirainosea^, notably Cassia,
and in certain Ericaceae, more particularly Clcthni.

—

—

Sub-epidermal Network of the Root of Geraniace8e.§ IVEVI. P.
van Tieghem and Monal state that the root of Geranium (G. molle,
Bohertianum, pyromicinn, sanguincum, rotundifolium, striatum, carallianum,
&c.) has below the piliferous layer a layer of large cells, constituting
what is usually called the suberous layer or exodcrm. Each cell of this
layer has on its lateral and transverse face a band strongly thickened
This constitutes the sustaining network.
Tho
towards the interior.
same character is found in Pelargonium and in Erodium. In E, arahicum
and c/n'i/m the sub-epidermal network is often interrupted, and sometimes
but feebly developed.

—

Supporting Network in the Cortex of the Root.|| According to
P. van Tiegliem, a great number of Dicotyledons and Gymnosperms
develope a supporting network in the cortex of their root ; tliis has not
been observed up to the present time either in Monocotyledons or Cryptogams. It is formed by a layer of cells being strongly thickened on
This network may be eitlier simple
their radial and transverse sejita.
or compound, and may occupy three different positions. Most frequently
it belongs to the last cortical layer but oiie, and is in contact with tho
This may be observed in many Crucifera3, Eosaccse, Cai^riendoderm.
foliacese, &c.
Sometimes, on the contrary, it is the external cortical
layer, as in GeraniaccEe; while sometimes it may occupy a position
intermediate between the two iircceding, as in Pliiz' phora Mangle.
In
fact it will be thus seen that the network may occupy almost any
position between the epidermis and the endoderm.

M.

* Bot. Centralbl., xxxv. (1888) pp. 27-8.
t Bull. Soc. Linu. Normnndie, i., 1886-7 (1888) pp. 174-7.
j Bull. Sec. Bot. France, xxxv. (18^8) p. 273.
§ Ibid., p. 274.
Ann. Set. Nat., vii. (1888) pp. 375-8.
II
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of the Root of Restiacese .*— M. P. van Tieghem states
the cortex of the root of KestiaceaB includes, as usual, two zones,
the thick internal layer sui-rounding the central cylinder, and the exIt is in the external cortical zone that the peculiar
ternal layer.
cortical character which is the subject of this paper resides.
All the Restiacete have this common character, that the exoderm is
folded ; but either this endoderm constitutes by itself the external
cortical zone and is derived directly from the differentiation of the
or it is only the outerinitial layer of the zone (as in Elegia, &c.)
most layer of a more or less thickened and lignified mass produced by
the centrifugal tangential division of the initial layer, and derived by the
differentiation of the merismatic layer of this zone {as in Bestio, &c.).

Exoderm

tliat

;

—

Periderm of Rosacese.l M. H. Douliot states that it is well known
that in the Pomeee the periderm originates in the epidermis, while in
the Amygdaleas and Pruneee it originates in the first layer of the cortex
in the Buhi this same
situated immediately beneath the epidermis
formation originates in the endoderm ; and finally, as in the case of
Spirsea opulifolia, it may originate in a layer of cells situated beneath
the endoderm.
It is thus seen that the periderm may be formed in four
different places in the stem of Rosacese, but the last case of all, where
it originates beneath the endoderm, that is, in the pericycle, is by far
the most common, and examples are met with in the Spirfeese, Fragariefe,
PoteriesD, and Eoseee.
The author concludes by describing in detail
the formation of the periderm in Alchemilla valgaris.
;

—

Plants which form their Rootlets without a Pocket. J MM. P.
van Tieghem and H. Douliot hare already shown that rootlets and
lateral roots are formed in the pericycle by two successive tangential
divisions.
There are, however, certain secondary differences which are
of interest, and which vary in the different families, as, for example,
that the root or rootlet is sometimes naked, sometimes enveloped in an
endodermal " pocket." Among Dicotyledons the authors have observed
the formation of rootlets without a pocket in fifteen families
Cruciferse,
:

—

Capparideas, Fumariacete, Papaveracese, Eesedaceas, Caryophyllacefe,
Portulacacese, Illecebracese, Crassulaceee, Chenopodiacese, Amaranthacese,
Baselleae, Aizoacese, Cactacese, and Begoniacete. In Monocotyledons the
absence of a pocket is very rare, and the only instance cited by the
authors is Pandanus.
In Gymnosperms the Abietine^ are destitute of
a pocket, also Taxus, Podocarpus, and Sequoia.

—

Observations on Pinguicula. § M. P. A. Dangeard continues his
observations on Pinguicula.
An endoderm exists in the stem of all the
species the author has examined, the cells of this layer being often rectangular.
The bundle which passes into the leaf proceeds from two
different sympodia.
These sympodia follow in the stem a course
analogous to that found in Primula spectaMlis or Androsace septentrioncdis ;
they, however, may be found arranged in two different ways.
The
sympodia either form a normal annual ring, or they are the same as in
the lower part of the stem.
From this anatomical point of view, then,
the genus Pinguicula can be divided into two sections,
* Bull. Soc. Bot. France, xxxiv. (1888) pp. 448-50.
§ Ibid., xxxv. pp. 260-3,
X Ibid., XXXV. pp. 278-81.

+ Ibid., pp.

425-7

Cf. tliis Joiunal, ante, p. 74.
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Anatomy of the Salsoleae.* M. P. A. Dangoard states that the
Salsolcju present several interesting structural peculiarities.
In Noosa
Moq. three fibrovascular bundles detach thcnisolves from
which form the central cylinder of the axillary branch
tho
median bundle is destined for tho leaf, tho two lateral ones bifurcate
wlicn near the cortex, one ramification appi'oaches the median bundle,
while the other furnishes tlie bundles which are met with in tho cortex
The cortical parenchyma includes (1) the epidermis;
of the stem.
spinosisiiima

those

;

(2) a single layer of palisade tissue, intcrrujitcd in several places ; (3) a
layer of cubical cells ; (4) a large number of small bundles with the

xylcm on tho outside; (5) a C(dourless parenchyma. In certain of tho
Salsolejc, for example Anabasis aphylla L., the structure of the cortical
parenchyma is slightly different.

—

Dr. H. Mtdisch has investigated the phenomena connected
Thyllfe.f
with tho formation of tliylloe in various tissues.
They may occur in
spiral, annular, or pitted vessels.
In tho first two cases tho extremely
thin wall of the vessel coalesces completely with the wall of tho
adjoining parenchymatous cell to form a homogeneous membrane which
grows out into a thylla. In pitted vessels it is the closing membrane
of the pit which grows out into the thylla.
The remarkable growth of
the membrane in all these cases appears to confirm the view of Wiesner
that the growing cell-wall is permeated by protoplasm, and owes to it
its power of growth.
Tho thylla does not, as a rule, become shut oflf
from the parenchymatous cell by a septum they arc therefore not themselves correctly described as cells.
In a few cases they become
;

sclcrotized.

The number

of genera in which thyllte have at present been observed
The greater number occur in the natural orders
Marantacere, Musacege, Juglandcfe, Urticacefe, Moreae, Artocarpea),
Uimaccje, Anacardiacenc, Vitaccte, Cucurbitacea), and Aristolochiaceso.
The most important function of thyllae aiii)ears to be to serve as
stoppers, and secondly as organs for the storing up of starch.
The
stomita become in some cases stopped by protrusions from the mesophyll-cells which project into the pore.

amounts

to about 100.

(4)

Structure of Organs.

—

Rooting of the Albumen of Cycas.J M. P. Duchartre states that of
the two i^arts which constitute the kernel of an adult albuminous seed, the
one, the embryo, is essentially living and active, and susceptible of vegetating, while the other portion, the

albumen, has been regarded until tho
inactive and inert, and not susceptible of ulterior
development. The author, however, has found that the seeds of Cycas
Thouarsil R. Br., a great number of which often contain no embryo, can
not only rupture the three zones of seminal iutegumeut, but can even
form adventitious roots.
present time as

Subterranean Shoots of Oxalis.§— Mr. W. Trelease describes the
underground shoots of Oxalis violacea.
The watery tap-root is very
strongly developed. From the withered bulb just above this protruded
* Bull. Soc. Bot. France, xxxv. (1888)
pp. 197-8.
t SB. K. Akad. Wiss. Wien, June 14, 1888.
See Bot. Centralbl., xxxv. (1888)
222.
PX Bull. Soc. Bot. France, xxxv. (1888) pp. 243-51.
Bot.
Gazette,
xiii.
§
(1888) p. 191 (1 pi.).

—
ZOOLOGY AND BOTANY, MICROSCOPY,

989

ETC.

from three to seven fleshy white runners, 1-2 mm. in diameter, and in
some cases considerably over 2 in. long, with a few scales in the lower
part, the rather acute apex somewhat enlarged, and crowded with scales,
the inner ones very thick and yellow, forming the young bulb of next
year.
The runners appear to curve downwards at first, afterwards
bending upwards at the apex.
Torsion of Stems.* Herr E. Goethe gives particulars with regard
Many trees, as Poputo the twisting of the trunk of a number of trees.
lus canadensis and alba, appear never to exhibit torsion, while others, like
the horse-chestnut, do so almost invariably. In the same species, or
sometimes only in the same variety, the direction of the torsion is

—

^

always constant ; thus in the horse-chestnut it is always to the right, in
the hornbeam to the left.
Sometimes it does not manifest itself till the
tree is 20 or 30 years old.

—

Spines of certain Plants, j M. A. Lothelier states that numerous
botanists have studied the spines of plants ; but they have either exclusively noted the external morphology of the organs, or they have studied
them from the point of view of their development. The anatomical
study has been completely neglected. The author, in this paper, gives
the results of some observations on this head.
If a section be made of the spine of ZTlex europseus, from the middle
to the apex, the pith appears thick and already sclerotized ; round the
pith are numerous fibrovascular bundles.
sclerenchymatous bundle
alternates regularly with each of the fibrovascular bundles, usually
corresponding to the number of ribs in the branch.
In addition, radial
coUenchymatous bands situated opposite the fibrovascular bundles correspond to each of the ribs, and assist in sustaining the organ. The
spines of Crataegus oxyacantha, as also those of Genista hispanica,
Lycium barharum, Citrus triptera, &c., have the mor^ihological value of
branches arrested in their development.
The author concludes with the following remarks: (1) That in
spines there is a reduction of the vessels from the base to the apex, with
a gain in the sclerenchymatous elements ; (2) The sustaining elements
are furnished by the central cylinder, and especially by the strongly
sclerotized pith. (3) All the tissues are differentiated.
(4) In spinous
branches the growth does not take place at the base, but at the apex.

A

—

—

Protection of Buds.| Herr A. Feist has investigated the various
arrangements for the protection of the leaf-buds of dicotyledonous trees.
I. The protection of buds may consist of modified leaf-structures
(a) The great majority of dicotyledonous trees have buds protected by
special leaf-like structures of variable morphological nature, but in
function exclusively protective.
This is the case in Querciis, Fagus,
Populus, Ulmiis, Carya alba and tomentosa, Tilia, Maalda, Laburnum,
Actinidia, Cephalanthus, AilantJms. (h) Naked buds surrounded by leaves
only are exhibited by Pterocarya caucasica, Carya amara, Juglans nigra,
Viburnum Lantana, V. Lentago, V. dentatum, Virgilia lutea, liJius
glabra, Ptelea mollis and trifoliata, Sophora japonica, Bobinia viscosa.
In this case the buds not unfrequently require protection during
development, and this is always afforded by various forms of hairs.
* Gartenflora, xxxviii. (1888).
See Bot. Ztg., xlvi. (1S8S) p. 430.
t Bull. Soc. Bot. France, xxxv. (1888) pp. 313-8.
1 Nova Acta K. Leop.-Carol. Akad. Katurf., li. (1887) pp. 303-44 (2 pis.).

1888.
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In species of Salix, in Viburnum Opulus and V. opulifolium, tlic first
pair of leaves grow together to form a completely inclosed iirotcctivo
sbeatb.
(<?) A similar sbeatli, mor[tli(>liigically referable bowcver to tbo
Tbis
stipules, is exbibitcd by tbc buds of Platanus and Magiioliaceae.
ocbrca arises by true fusion of tbc stipules of aborted main leaves in
(e) In
riatauus, by apparent fusion in MagnoUa and LiriodemJron.
stipulate plants tbo stipules usually share in the equipment of tbo
Exceptions are found in trees with very much reduced stipules,
buds.
In the si)ecie8 of
as Euonymns, Ailanthus, and Vibuynum Lantann.
Jhnis, the protection is essentially restricted to tbo stipules of a
developed main leaf of the daughter-bud. Petteria ramentacea exhibits
another modification of stipular protection.
II. As a summer protection, some plants have utilized the leaf-base,
which either incloses tbc axial bud like a cap, or covers it like a
The first mode is seen in Virgilia lulea, Bhus glabra, Robinia
cushion.
viscosa, It. hispida, li. Pseudacacia, Platanus, and some of the PbiladelThe hitter is exhibited in the species of Gleditschia, Sophora
])hace£e.
japouica, Ptelea mollis and trifoliata, Menispermum canadensc, Aristolo:hia )<iplio, Negundo aceroides, CalycanOius floridus and occidentalis.
The separation of the subtending leaf takes place in llobinia, Menispermum, most Pbiladelpbacejc, and in Gleditschia, in such a way that
the many-layered leaf-base covers the bud in winter.
An effective winter and summer protection is afforded in Kahnia
latifoUa and Spartianthus junceus, by a leaf-stalk which completely
conceals the resting buds. In many plants (Papilionaccjc, Amygdalaceaj,
Eosaceai), the leaf when it falls leaves an articulation behind.
This proIII. The bark may also function in preserving the buds.
tection may be a summer one, produced by the leaf-base, as in
((•)

Bungei, Sopliora, SJcimmia, Gleditschia, Phellodcndron
the cortical tissue protects the buds also during
development, the modification occurs in very young stages when the
subtending leaf is still in the byponastic state. This is seen in Aclinidia
colomicta and A. polygama, Cephalanthus occidentalis, and Gi/mnocladus

Xanthoxylon
amurense.

When

canadensis.
IV. Finally,

the

hairs

furnish effective

protection.

They

serve

augment protective modifications of another nature, or they
may by themselves discharge the greater part of this function. Hairy
either to

protections may be well seen in Virgilia lutea, Gymnocladus, Viburnum,
Lentago, Pterocarya, &c.

—

Development of the Flowers of the Mistletoe.* Herr L. Jost has
minutely followed out the development of both male and female flowers
in Viscum album, comparing it with what is known in other species belonging to the Loranthacefe. The general results arrived at are that the
organs of reproduction of both kinds are greatly reduced in structui-e.
The ovules are reduced to single macrospores or embryo-sacs which are
formed at the end of the axis of the flower the anthers or microsporangia arc not placed on special staminal leaves, but on the perianth.
In
their structure they bear a closer resemblance to those of some Vascular
Cryptogams than to the androecium of most Angiosperms.
In the development of the female flowers, the mother-cells of the
embryo-sacs are produced in considerable numbers, a common number
;

* Bot. Zrg., slvi.

(1888) pp. 357-68, 373-87 (1

pi.)-
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they do not appear to I e formed in any regular order, and
being seven
Only a small proportion of
have no relationship to the two carpels.
them develops into embryo-sacs capable of im^jregnation in the specimens examined which were parasitic on Poj)ulus laurifoUa and ^sculus
Pavia, the number of embryos and embryo-sacs was always two or
three, but it is stated to vary according to the species of the host.
The embryo-sac always consists in its early stage of two cells resulting from the transverse septation of a mother-cell ; and, as in most other
Phanerogams, the lower of these two cells alone developes into the
embryo-sac, putting out a lateral protrusion which penetrates into the
parenchyma of the ovary, and developes into the broad lower end of the
sac.
The upper of the two sister-cells does not, however, entirely dis;

;

in most other flowering plants, and may possibly also
This confirms Goebel's
sometimes develope into a fertile embryo-sac.
view that every daughter-cell of an archespore may potentially develope
into an embryo-sac.
In the mature embryo-sac are seen three antipodals
with thick membranes, three bodies belonging to the egg-apparatus, and
two central nuclei which afterwards unite into one.
The above description closely corresponds to that of Treub respecting
Viscum articulatum, excepting that in the latter case the upper of the
In both species the embryotwo sister-cells disappears altogether.
sacs are developed from the hypodermal layer of cells of the end of the
apjjear, as

floral axis.

The male flowers of the mistletoe are much less common than the
female.
Here also it is the hypodermal layer of the anther from which
the pollen-cells originate.
In the course of their formation the epidermis undergoes irregular periclinal divisions, and ceases to exist as a
special layer.
The outermost layer of the archespore-cells developes
into the tapetal cells, the inner layers undergo further increase of size,
and become the mother-cells of the pollen. The mode of formation of
the pollen in the mother-cells presents nothing special.
The great peculiarity of the male flowers of Viscum, viz. the direct
formation of the anther on the perianth, and not in connection with a
special staminal leaf or stamen, apj)ears to belong exclusively to the
Loranthacese ; but, within this order, occurs also in Arceuthohium, and
apparently also in the very rare Castrsea falcata.

—

Arceuthohium.* Mr. T. Johnson has carefully followed out the
embryogeny of this genus of Loranthaceae, especially of A. Oxijcedri.
The following is a summary of the results.
There is formed in the ovary, at the time of pollination, a conical
papilla projecting free from its base, containing two embryo-sacs imbedded at the side of the apex, in which the contents are arranged as in
a normal angiosperm. The embryo-sacs arise in each case from a single
hypodermal archespore-cell. The morphological value of the contents
of the ovary is the same as in Loranthus spliserocarjMS, as described by
Treub,| the papilla consisting of the modified apex of the floral axis, and
constituting a placenta bearing two buried ovules reduced to embryosacs.
At no time does the papilla fuse with the wall of the ovary ; its
apical region becomes a pseudo-calyptra to the solitary embryo, which is
straight, and has an exserted radicle without a root-cap. The dehiscence
of the fruit is finally due to the rupture of a basal horizontal merismatic
*

Ann.

of Bot.,

ii.

(188S) pp. 137-60 (1

pi.).

f

See this Journal, 1882,

3x2

p. 363.
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The soctl is covered by tlic endocarp, tlie most external layer of
zone.
Avbich consists of viscid colls, whicli arc severed at their peripheral
Neither the sessile anthers nor
(distal) ends when the seed is ejected.
tht; latter are opposite to the segments of the
the carpels are vascular
The author found no adventitious purely vegetative shoots ;
perianth.
lie detected a constant connection of the xylem-vessels of tlie parasite
;

with
tlie

tlie

trachcides of the host (rinus or Jitulperitsy and a cleavage of
by the finest haustoria of the

radial wall of the tracheide of the host

parasite.

—

IM. 11. Jumelle states that the
Seeds with Two Integuments.*
integuuunt.s of seeds do not generally coincide with those of the ovule.
"When the seed has two integuments, these integuments are formed from
This
the external envelope of the ovule, the internal one disappearing.
rule, to whi( h up to the present time the Euphorbiaccfe have been considered au exception, is not however absolute
the author pointing out
two other gioups which form exceptions. These groups are Rosaceae
and Kutaceic, in both of which, as in Enphorbiaccfe, the two integuments of the ovule persist. In this case these two integuments are
separated by the formation of a layer of cork in the region of the
chalaza, where they were previously in contact.
;

—

Overlooked Function of many Fruits.f Prof. C. E. Bessey points
out that the green colour of the rind of many fruits is not an original
condition, but that the colour makes its appearance during their increase
He suggests that this very general development of chlorophylin size.
lous tissue is for the nutrition of the embryo in the seed. A striking
instance is aflforded by many species of elm in which, at the time of
flowering, there are no leaves upon the tree, nor do any appear until the
fruits are fully

grown.

Trapella, Oliv., a new Genus of Pedalineae.J -Dr. F. W. Oliver
describes the structure, develoimient, and affinities of Trapella Oliv., a
new genus of Pedalinefe, the single known species, T. sitifmis, growing
in China.
Trapella is an aquatic i)lant with long straggling and simple or
sparingly branched stems, which ascend obliquely through, and float on
tlie surface of the water.
In the axils of the floating leaves, and of the
submerged ones for some distance below the surface, flowers are foi'med,
which in the former case open just above the surface, but in the latter
are cleistogamic.
The ovary is bilocular, but the anterior loculus is
quite rudimentary.
The placentation is axile, and the two ovules are
inserted high up in the fore-part of the ovary.
Both are pendulous, and
apparently anatropous, with superior micropyb'.
They arc attached
right and left of the median line to the top of the partition separating
the reduced and fully developed loculi.
The upper ovule, attached on
the right side of the median line, is sessile, but the lower one is suspended
by a longish funiele.
In the youngest buds the author was able to investigate, all the
organs were already formed. Up to a certain point the developmental
history of both upper and lower ovules is identical
since, however, in
;

* Bull. Soc. Bot. France,
t
J

xxxv. (1888) pp. 302-4.

Amcr. Natural., xxii. (1888) p. 581.
Ann. of Bot., ii. (1888) pp. 75-112 (5

p's.

and

1

fig.).

—
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all cases it
described.

is

the upper one only wMcli becomes a seed, this only is

The author then describes in detail the development of ovule and
embryo-sac both before and after fertilization. The cell which is cut oif
from the archesporial cell does not lie, as is usual, at the micropjlar,
but at the oj)posite end of the embryo-sac mother-cell and another most
anomalous appearance is to be seen at the base of the embryo-sac after
fertilization.
The lowest cap-cell elongates until it has considerably
outstripped the embryo-sac in length further, it becomes divided by a
The " appendage," as
longitudinal median wall into symmetrical halves.
the author denotes this structure, consists therefore of two very long
tapering cells, applied side by side, and ensheathed in the down-growing
;

;

ovular tissue.
In the earlier stages after fertilization no formation of endosperm
This region is
takes place in the micropylar region of the embryo-sac.
occupied by the synergid^e, which, instead of dwindling after fertilization
By the time the seed is
in the usual manner, go on increasing in bulk.
ripe, they have become so large as to constitute a conspicuous tubercle at
They have a granular protoplasm, often highly
the top of the seed.
Dr. Oliver suggests that these
vacuolated, and each has a large nucleus.
enlarged synergidae assist in the absorj)tion of the food-material for the
placenta.
In Trapella the cap-cells normally all lie below, i. e. at the chalazal
end of the embryo-sac, and not at its micropylar end. It is the uppermost cell of the row which becomes the embryo sac a structure almost
unique among known plants. The author points out analogies in some
respects in the development of the embryo-sac in Loranthus, Asarum, and
Crocus, but in no other case do we meet with a persistent enlarged cap;

cell, as

As

in Trapella.
to the affinities

of Trapella : though coming in touch with
Myoporineas in the form and arrangement of the seeds, it is sej)arated
therefrom by its eminently pedalinaceous fruit and opposite leaves. None
the less Trapella forms a connecting link between the two somewhat
artificially separated cohorts of the " Genera Plantarum," namely the
Personales and Lamiales ; Pedalinese being placed with the former,
MyoporincEe with the latter. Trapella must, however, rest in Pedalinefe,
forming the only genus in a new tribe Trapellese.

p.

Ph.ysiolog'y.*

(D Keproduction and G-ermination.

—

Mr. A. G. Foerste describes the structure of
Cross-fertilization.f
the flowers of the following American species in connection with their
adaptation for cross-fertilization by insects
Silene pennsylvanica and
regia, Sahbatia angularis, Psoralea Onohrychis, Desmodium canescens,
:

Lespedeza

violacea,

Tecoma

Mimulus

radicans,

alatus

and

ringens,

Pycnardhemum
Buellia strepens,
Monarda fistulosa, Brunella vulgaris, and Stachys cordata.

lanceolatum,

* This subdivision contains (1) Reproduction and Germination;
and Growth (including Movements of Fluids) (3) Irritability and
Changes (including Respiration and Fermentation).

(2) Nutrition

Scropliularia

nodosa,

;

t Bot. Gazette, xiii. (1888) pp.

151-6

(1 pi.).

;

(4)

Chemical

—

:
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Self-fertilization

and Cleistogamy in Orchids.*— Mr.

11.

N. Kidley

of self-fertilization among orchids
and the falling of the pollen,
(1) By breaking up of the pollen-mass
either directly upon the stigma or into the labellnm, whence it comes
This, of course, can only ha])pen in the
into contact with the stigma.
(2) By tlio falling of the
case of orchids with pulverulent pollen.
pollen-masses as a whole from the clinandriuni into tlie stigma. This is
probably not rare, but the author has met with records of but few
examples. (3) By the falling forward of the pollinia from the clinandriuni or the anther-cap, the caudiclc and gland remaining attached to
The pollen-masses remain
the column.
(4) By flooding of the stigma.
in the anther-cap or on the clinandriuni, while the stigma exudes so
great a quantity of stigmatic fluid that it eventually reaches the edge of
This seems to be
the pollinia, which immediately emit pollen-tubes.
points out four

common methods

:

the commonest method of self-fertilization.

—

While this species from
Self-pollination of Spergnlaria salina.f
oases of the Libyan desert is described as having open
flowers with pink petals, Herr P. Magnus finds it at Kissingen cleistogamous and usually with only three stamens. The apetalous condition
and reduction in the number of stamens he believes to be a hereditary
peculiarity in certain localities due to the continued absence of any

Egypt and the

means of

pollination.

Fertilization of Cattleya labiata.|— Mr. H. J. Veitch deduces the
following general statements from a series of observations he has made
The impregnation of the ovules
on the fertilization of Cattleya lahiata
of Cattleya lahiata var. Mossise, under glass in the climate of London,
takes place from 75-90 days after the pollination of the flower, the
lenfTth of time being doubtless influenced by the state of the weather
durino the interval, and especially by the amount of direct sunlight the
the more direct sunlight, the shorter the interval, and
plants receive
A proportion of the ovules only are fertilized but how
vice versa.
it
great that proportion is it is not possible to determine with certainty
is never probably much less than one-half; it probably varies from a
It is certain also that of the
little leFS to a little more than one-half.
seeds which are mature and good, a greater or less proportion of them
It takes about twelve
failed to germinate under artificial conditions.
months, under the same conditions, to efifect the maturation of the
capsules it being highly probable that during the winter months, when
the temperature in which the plants are kept is comparatively low, and
the amount of direct sunlight and suuheat is at the minimum, there is
a cessation of growth which is renewed as the summer months are

—

;

;

;

;

approached.
C2)

Nutrition and Growth (including Movements of Fluids).

—

Daily Assimilation of Carbohydrates. § From the results of a
number of experiments on the chemical composition of leaves in the
Journ. Linn. Soc (Bot.), xsiv. (188S) pp. 3S9 94 (1 pi.).
SB. Gcsull. Xaturf. Freunde Berlin, Feb. 28, 1888. See Bot. Centralbl., xxxv.
(1888) p. 5.
+ Journ. Linn. Soc. (Bot.), xxiv. (1888) pp. 395-406 (14 figs.).
§ 'Zur Kenntuisdd. tagl. Assimilation clcr Kolilehydrate,' Ilalle, 1887. See Bot.'
Ztg., xlvi. (1888) p. 4G5.
t
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ordinary air and in an atmospliere devoid of carbon dioxide, Herr 0.
The dry weight of leaves
Menze draws the following couclusious
:

—

when

assimilation is unchecked ; and this increase in
dry weight is due to the increase in the amount of assimilated starch. In
cut leaves the amount of sugar increases in the light, in consequence of
the absorption of starch.
When leaves are exposed in light to an
atmosphere containing no carbon dioxide, they decrease in dry weight
from loss of starch, which is indicated by an increase in the amount of
soluble carbohydrates.
increases by day

—

Action of Light on Roots grown in "Water.* M. Devaux gives the
some experiments he has made on the action of light on roots
grown in water. When exposed to light the growth of roots in water is
far less than when left in darkness ; hairs, however, are more abundant.
The ramification of roots exposed to light is feeble,' while if left in darkThe pigmentation,
ness branches are quickly and abundantly formed.
however, of roots exposed to light is strong, while in darkness it is
weak.
results of

Influence of Eadiant Heat on the Development of the Flower.t—
Herr H. Vochting has shown, by placing between the source of light
and an opening bud of Magnolia conspicua a solution of iodine in carbon
bisulphide, which has the power of completely absorbing the illuminating rays of the spectrum, while allowing the dark heat-rays to j)ass,
that the curvature attendant on growth takes place just as in normal
sunlight.
It must therefore be the non-illuminating rays to which
the growth is due.
(3)

Irritability.

—

Electromotive Properties of the Leaf of Dionaea.l Prof. J. Burden
Sanderson has continued his investigations into the electromotive properties of the leaf of Dionsea in the excited and unexcited states.
They
confirm his previous conclusion, that the property by virtue of which
the excitable structures of the leaf respond to stimulation is of the same
nature as that possessed by the similarly endowed structures of animals.
finds the two sets of phenomena termed those of the resting-current
and those of the action-current of the leaf i. e. the electrical projjerties
possessed by the leaf when stimulated and those which it disjjlays when
at rest
so linked together that every change in the state of leaf when at
rest conditionates a corref;ponding change in the way in which it reacts
to stimulation
the correspondence consisting in this, that the direction
of the response is opposed to that of the previous difference of potential
between the opposite surfaces, so that as the latter changes from
ascending to descending, the former changes from descending to
ascending.
The author considers that this can only be understood to mean that
the constantly operative electromotive forces which find their expression
in the persistent difference of potential between the opposite surfaces,
and those more transitory ones which are called into momentary existence by touching the sensitive filaments or by other modes of stimulation, have the same seat, and that the opposition between them is in

He

—

—

;

* Bull. Soc. Bot. France, xxxv. (1888) pp. 305-8.
t Ber. Deutsch. Bot. GeselL, vi. (1888) pp. 167-78 (1 pi.).
Cf. this Journal, 1882, p. 533.
X Proc. Koy. Soc, xliv. (1888) pp. 202-4.
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accordance with a principle applicable in common to the excitable
Btructurcs of jilauts and animals, viz. that the property which renders
a structure capable of undergoing excitatory change is expressed by
relative positivity, the condition of discharge by relative negativity.
All these changes depend, in the author's opinion, on a difiference of
physiological activity between adjacent excitable cells or strata of cells
of which the protoplasmic linings are in continuity.

—

Case of Abolition of Geotropism.* M. P. Duchartrc observed that,
out of a dozen seeds of Phascohis multijiorus sown at the same time, the
germination of one was very abnormal. At the cud of several days a
small body was seen to project from this seed above the soil.
This
body elongated vertically ; then, upon four equidistant longitudinal
The author then recognized it
lines, small iirotuberances were formed.
to be the railicle of the embryo.
He allowed it to grow for about two
months, and then examined it anatomically, an account of which is
included in the paper.

—

Studies in Vegetable Biology. f Mr. S. Le M. Moore continues his
observations on the influence of light uj)on protoplasmic movement.
After making various experiments with Selaginella Martcnsii and other
plants, the author states that we are justified in concluding that intense
light and prolonged darkness act in precisely the same manner upon
chlorophyll-bodies ; and it appears also that, paradoxical though it may
sound, fragmentation and condensation are really the same phenomenon,
the only ditference between them being that in the former condeusation
is more violent along certain lines than along others, thus entailing
disruption, whereas in the latter it proceeds equally all round.
The author then makes s ime further observations on photolysis. In
those epidermal cells whicb are well provided with apparently healthy
chlorophyll without starchy contents, the deficient factor is protoplasmic energy ; and if this be correct, the failure of photolysis to come
oflf in epidermal issues is easily understood.
At any rate, it is submitted
that, in view of its inability to stand the crucial test here applied to it,
the "activity" doctrine should heucefortli be dismissed from vegetable
physiology.
The author then makes some observations on the behaviour of the
chlorophyll-plate of Mesocarpus with regard to light.
(1) In diffused
light the chlorophyll-plate of Mesocarpus sets itself so as to cut the
greatest number of light-rays of the highest intensity.
(2) In weak
sunlight the plate turns edge up.
(3) The plate can be negatively
apostrophized.
(4) When the turning movement is in jirogress, it will
not be stopped in the dark if light have imparted sufficient impetus to
the plate.
(5) In darkness the plate may turn so as to remain either
face up or on its edge.
He then goes on to discuss the lateral position of the chlorophyll of
The capacity of light to modify the form of palisadepalisade-cells.
cells is admitted on all hands.
This granted, what difficulty is there in
conceiving that the form of all cells in direct relation with light is
so ordained by this agency, as to insure, upon simple mechanical principles, the maximum exposui-e of the protojilasm to favourable, and its
minimum exposure to unfavourable (positive) grades of illumination ?
*

Bull. Soc. Bot. France, xxxv. (1888) pp. 266-71.
Linn. Soc. (Bot.), xxiv. (1888) pp. 351-86 (3 pis.)..,

t Jouni.
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C4)

Clieinical

Changes (including Respiration and Fermentation^.

Function of the Colouring Matter of CMoropliyll.*

—

Prof.

A.

colouring matter of blood, the absorptionbands of chlorophyll have no connection with the assimilative power of
The colouring matter absorbs carbonic anhydride, and forms
the same.
with it an unstable compound, which passes on the carbonic anhydride
Chlorophyllous cells absorb
to the plasma of the chlorophyll-grains.
more and more gas as the temperature rises, consequently the law of
diffusion and absorption of gases is not followed in this case ; but the
absorption is dependent on atmospheric pressure.

Hansen

states, that like the

—

Herr J. Fankhauser states that during the germination
Biastase-t
of barley, the development of the plumule is accompanied by the
This solution
destruction and solution of the cell-walls in the grain.
may be due either to a substance formed by the embryo, namely diastase,
microscopical examination, however, failed
or to micro-organisms.
to show the presence of the latter.
Experiments showed that during the germination both of potatoes
and of barley, the evolution of carbonic anhydride is accompanied by
the secretion of one or of several powerful acids. Malt treated with
5 per cent, solution of potash yielded an extract, which, after suitable
treatment, gave a distillate, in which formic acid was the chief con-

A

stituent.
It was found that both this distillate, and also commercial
formic acid, had the power of changing a carbohydrate into sugar.
The author believes that the cell-walls of the starch-granules which
are in direct contact with the plumule are attacked by the formic acid it
secretes, and that in the course of brewing, the formic acid acts on the
starch just as dilute sulphuric acid would.
He also attributes the
sweetness that potatoes acquire to a similar cause formic and probably
other allied acids, are formed during the respiratory process that accompanies sprouting, and these acids attack the cell-walls and also
change the starch into sugar. Many other phenomena of plant growth
can be explained by this secretion of strong acids by organs containing
no chlorophyll, for instance, the piercing of wood by the mycelia of
;

fungi.

—

Substance containing Sulphur in Cruciferous Plants.ij: Mr. J.
Smith states that in the animal body the substances which contain
sulphur are, with one exception, exclusively proteid. or derived from
proteids.
In plants, on the other hand, numerous sulphur-containing
The amount of uncombined and of combined
substances are found.
sulphuric acid was estimated in the seeds of nineteen varieties of
Crucifers the former occurs either not at all, or in mere traces, except
in Isatis tinctoria, and here it is probably in the shell of the seed.
The
ethereal hydrogen sulphates were found abundantly in all, but especially
In this form of mustard seed, about onein the seeds of Sinapis nigra.
third of the total sulphur is combined as proteid, the remaining twothirds as myronic acid.
;

* Bied. Centr., 1888, pp. 357-8.
t Bied. Centr., 1888, pp 205-7.

See Journ. Chem. Soc, 1888, Abstr., p. 867.
See Journ. Chem. Soc, 1888, Abstr., p. 867.
See Journ. Chem. Soc, 1888, Abstr.,

t Zeitschr. Physiol. Chem., xii. pp. 419-33.
p. 869.
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7.

General.

Myrmecophilous Plants.*— M. M. Trcnb adduces fresh evidence in
favour of liis theory that the passages iiihahited by ants in the stem of
Myrmccod'in iuhcrosa (previously described as M. echinaia) have for tlieir
primary function to servo as reservoirs of water to prevent desiccation,
and only secondarily become the abode of ants, which may jiossibly then
be of some service to the plant though he finds tlieni to flourish equally
when not visited by ants. The jiassages are developed in the hypocotyl
of the seedling at the very earliest period, before it can possibly bo
visited by insects.
The author adduces a number of examples of a
similar protection against desiccation, where there is no question of the
water-receptacles being due to the attacks of ants.
;

—

Mjrrmecophilous Plants.f Prof. F. Delpino continues his observaon thdse plants wliich attract the visits of ants by extra-floral
In the order Bignoniacere they are especially numerous,
nectaries.
amounting to about G6 per cent, of the total number of species in the
T.iey occur chiefly on tlie u])pcr or under side of the leaf.
order.
In the Pedaliuese 13 out of 28 si)ecies have extra-floral nectaries. In
the Convolvulacea3 a few species only are named.
In the Verbenacea?
there are all grades, from the entire absence of such organs to their very
elaborate development in Clerodendron. In this genus there are 24
m\ rmccophilous species in Citharoxi/hnn 12. In Scropliularinea), Melampynim is a myrmecoi>hiL)ns genus. In Polygonese only very few species
are named.
In the Euphorbiacea3 there are 56 myrmecophilous species
in the Crotoneje, 20 each in the Acalypheae and Hippomanea}, 2 in the
Euphorbicfe, none in the remaining tribes.
In the Salicincfe and
Orchidea) a few species are enumerated.
In the Liliaccfe many species
of Ltlium have extra-floral nectaries in the Smilaceai there are about
95 species a few in the Dioscoreacea), Ha^modoraccae, and Irideae about
30 in the Musaceaj, and a few among Palmae.
tions

;

;

;

;

Among Filices Pteris oquilina has nectaries at the base of the frond.
Among Fungi the honey- secreting spermogonia of the Uredinea? appear
to attract flies rather than ants.

Ustilagintie also jjrotcct tlie leaves of
the host-plant by attracting ants, and thus preventing their being browsed
by animals.

—

New Myrmecophilous Plants. j Herr K. Schumann describes in
great detail the structure of several hitherto undescribed myrmecophilous plants, mostly from tropical South America, belonging to the
Melastomaccfe.
Duroia hirsuta (^Amojona liirsuta P. and E.) is a small tree in which
the provision for the inhabiting ants is in the form of a chamber in the
main stem, contained in a large swelling, of very complicated and
perfect structure.
Other species described are Cuviera physinodes,
belonging to the Rubiaccas, Pleurothyrium macranthiim (Lauraceae),
Calophysca fococoidea, Maiaca Guianensis and flcxuosa, and Tococa
lancifolia and macrophysca.
Duroia saccifera, as well as D. hirsuta, possesses also another con• Ann. Jard. Bot. Buitenzorg, vii. (1888) pp. 191-213
Centralbl., xxxv. (1888) p. 295.
Cf. this Journal, 1884, p. 81.

(3 pis.).

See Bot.

t Mem. K. Accad. Sci. Istit. Bologna, viii. (1888) pp. GOl-50. See Bot. Centralbl.,
XXXV. (1888) p. 233. Cf. this .Journa!, 1887, p. (520.
X Priugbheim's Jahrb. f. Wiss. Bot., xix. (1888j pp. 357-421 (2 pis.).
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trivance for the lodging of ants, in the form of bladders on the leaf-stalk
or upper surface of the leaf.
The author concludes with a classification of the various contrivances
for tbe accommodation of ants, which he divides in the first place into
axial cavities, and chambers connected with the leaves.

—

Comparative Cultures of the same species at different altitudes.*
Bonnier has undertaken the culture of a certain number of species
In all cases certain
at different altitudes in the Alps and Pyrenees.
When a sowing was to be
plants were sown, while others were planted.
made, the packet of seeds was divided into three lots, one was sown at
a high altitude, another at a medium altitude, and the third at Paris.
Tbe author found that the plants he experimented with were very
imequally affected bv this change in their external physical conditions.
Thus Thymus Serpyllum, for instance, changed much less in aspect than

M.

Gr.

Lotus corniculatus or Leontodon autumnalis. It may be laid down as a
general rule that annuals or biennials are much less modified than
perennials.
The author then compares Teucrium Scorodonia grown at
high altitudes in the Pyrenees with that grown in Paris. In the former
case the plants produced very short aerial stems, with deep green hairy
leaves, while in the latter case the stems were much longer, the green
of the leaf much lighter, and hairs less numerous.

B.

CEYPTOGAMIA.

Cryptogamia Vascularia.

—

Antherozoids of Cheilanthes hirta.f M. Leclerc du Sablon has
carefully followed out the mode of formation of the antherozoids in this
fern.
In the way in which the mother-cells of the antherozoids are
formed, there is no essential difference from that described by Strasburger in the case of Polystichum aculeafum. When the antherozoid is
about to be formed, the nucleus of the mother-cell becomes first eccentric
then a portion of the protoplasm forms a hyaline ring round the cell in
contact with the nucleus ; the nucleus then elongates itself to the length
of this ring, and forms the body of the antherozoid ; the greater part of
the hyaline ring is employed in the formation of the cilia the rest forms
the thin protoplasmic envelope of the antherozoid.
This vesicle plays no
essential part in the process of impregnation.
;

;

Apogamy in Notochlgena.|— Prof. S. Berggren records an additional
instance of apogamy among ferns, in the case of Notoclilsena distans from
New Zealand, which differs in some respects from the well-kno?vn example
of Pteris cretica.
From the anterior incision in the prothallium there
proceeds a ligulate lobe, usually unilamellar, but sometimes composed of
several layers of cells.
This may again produce a similar lobe at its
apex.
As the central lobe possesses a fibrovascular bundle, it may be
regarded as an intermediate structure between an ordinary prothallium
and the first leaf of a young fern. Near the apex of the central lobe a
papilla-like swelling is formed by cell-division, which developes into the
rudiment of the first leaf of the young shoot. Between it and the margin
of the central lobe is the apex of the young stem the second leaf is
formed at the opposite side of the apex, and at a later period the first root.
;

* Bull, Soc. Bot. France, xxxiv. (1888) pp. 467-9.
f Ibid., xxxv. pp. 238-42
See Bot. Central bl., xxxv. (1888) p. 183."
% Bot. Notiser, 1888, pp. 14-6 (1 tig.).
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—

Dissemination of the Spores of Equisetum.* According to Mr.
F. C. Xc'wconibo, tlicro arc throe factors iu the niechauism for the dissemination of tlic spores of Equisetum (arveuse):
(1) Tlio somewhat
sudden lengthening of the axis of the si)ikc immediately before ripening,
due to the elongation of the cells of which it is composed, by which the
sporangia are pushed apart. (2) The unequal contraction in length and
width of the strong external laj^er of cells of the sporangium-wall. In
this layer arc botli annular and spiral cells,
(8) The action of the elaters,
which is twofold first, the ejection of the spores from the sjwrangiura,
which is brought about by the unequal hygroscopic properties of the two
and secondly, tlio
layers of cells of which the ehitors are composed
facility for carriage by the wind afforded by their broad spathulato

—

;

;

extremities.

Muscineae.
Peristome.t

— M. Philibert iu this paper

concludes his observations

on the internal jjcristome of mosses and its variations. The Fontinalacefe, including Dicheh/ma, ought to be included among the Hypnobryaceae, while the genera CincUdotus and Scoulevia belong, on the
In Scouleria aqiintica the jieristome is
contrary, to the Aplolepidefe.
remarkable it is composed of thirty-two large linear obtuse teeth, and
approaches the structure of that of Grimmia, while the peristome of
CincUdotus has more analogy with that of Barhida.
After describing the Timmiaceoa in some detail, the author states that
this type may be considered as belonging to the Hypnobryacea), as the
The
basilar membrane and teeth preserve exactly the same structure.
difference, however, becomes much more marked in the Funariaceaa, the
primitive plan of the peristome in this family being much the same as in
The ])lates and lamelhc of the teeth are disposed in exactly
the Bryaceaj.
The dorsal network of the internal peristome is made
the same manner.
up of a series of rectangles which are opposed to the ventral plates of
the teeth, and the ventral network is made up of two rows of trapezes
placed opjiosite to each tooth.
The author, in conclusion, states that the simple peristome of the
AplolepideiE has more analogy in its structure with the internal peristome
In order to exof the Diplolepideas than with their external peristome.
plain the origin of the Ai^lolepidese, it is only necessary to suppose that,
in an analogous structure to that of Funaria, the exterior teeth being
wanting, the internal peristome then remained, and this latter in coiu'se
of time took upon itself a much more varied and larger development.
;

Development of the Sporogonium of Andresea and Sphagnum. J

— Dr.

carefully followed the development of the sporogoniuni
In Andreeea he finds that, as is the case
in these two genera of mosses.
in the typical forms of mosses, the spore-forming layer originates in the
The wedge-shaped
layers of cells at the base of the sporogonium.
apical cell forms, by apical growth, from eleven to thirteen segments, and
the formation of the sporogenous layer begins in the third oldest segIn Sphagnum, on the other hand, the first rudiment of the
ment.

M. Waldner has

* Bot. Gazette, xiii. (1888) pp. 173-8 (1 pi.).
t Eev. Bryol., xv. (1888) pp. 50- GO, 65-9. Cf. this Journal, ante, p. 020.
X

'Die Entwick.

d.

Sporogone

v.

Andresea

Ocstcrr. Bot. Zeitschr., xxxviii. (1888) p. 281.

u. Sphagnum,' Leipzig, 1887.
€f. this Journal, 1880, p. 122.

See

—

;
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sporogomum, formed by apical growth, consists of only from six to eight
segments, and the sporogenous layer does not spring from the basal
but from the parietal layer, the uppermost three layers and the apical
cell take part in its formation.

—

Hygroscopic Movements of the Thallus of Marchantiese.* Dr. O.
Mattirolo finds the thallus of certain Marchantiese to be remarkably
The observations were made
sensitive to hygroscopic influences.
chiefly on species belonging to the genera Plagiochasma, Behoulia,
Grimaldia, Fimhriaria, and Targionia.
Taking Grimaldia dichotoma as an example, the flat thallus consists
of three distinct layers of tissue, viz. (1) the epidermal layer, perforated
vi^ith stomata
(2) the assimilating layer, consisting of rows of chlorophyllous cells at right angles to the surface, between which are large
air-chambers and (3) the mechanical layer, composed of closely-packed
sj)herical or polyhedral cells without intercellular spaces, containing a
certain amount of chlorophyll, starch-grains, and oily substances.
The
whole is attached to the soil by rhizoids, and its under surface covered
with brown or dark violet scales.
The seat of the movements is in the mechanical layer, the cells of
which are remarkably hygroscopic, more than doubling in size on
absorption of water. To such an extent does the thallus shrink up on
desiccation that it seems almost to disappear but it has the power of
retaining its vitality in this condition for a very long period (certainly
as much as thirteen months), swelling and resuming its normal appearance when again moistened. The movements are entirely independent
of light or darkness, and are produced solely by changes in the moisture
of the air.
When the air is dry, the thallus folds itself up, the free
margins rising and bending over, so that the ventral scaly surface completely covers the whole thallus, concealing the stomata, and protecting
it from further desiccation and from injury from changes of temperature.
The cells of the mechanical layer were very frequently found to be
occupied by Nostoc colonies.
;

;

;

Characese.

'

—

New Chara-t Dr. 0. Nordstedt describes a new species of CTiara
from Australia, belonging to the section Euchara. Its diagnosis he gives
tbus

Ch. haplostephana, hisfi/pulata, haplostiche, corticata, gymnophylla,
The leaves are in whorls of from 7 to 10, with 2 to 4 antheridia
in the secondary whorls of the male plant the diameter of the stem is
from 0-2 to O'i mm. the leaves 0-15, the secondary leaves 0*12 mm.
the antheridia 0-45 to 0-60 mm. the nucleus of the sporangium black,
:

dioica.

;

;

;

with seven

spirals,

from 0-42

to

0'52 mm. long and 0'30

to

0*35 mm.

broad.

—

New Nitella-I Dr. 0. Nordstedt describes a remarkable new species
of Nitella, which he calls N. dualis, obtained from Liberia among the
results of the " Gazelle " Expedition,
It has unusually long slender
internodes, and the secondary and tertiary branches are densely clustered,
so as to give it a very beautiful appearance.
* Malpighia, ii. (1888) pp. 181-223 (2 pis.).
t Hedwigia, xxvii. (1888) p. 189 (1 pi.).
X Forschungsreise S.M.S. Gazelle, part iv. [Bot.], Characese, 2 pp.

and

1 pi.

—
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New Genera of Florideae.* Hcrr P. F. Rcinscli describes a number
of new species of Floiidca) from the island of S. Georgia, together with
Chroa, a genus of Chordariaceae, with
the foUowing three new genera
an entire vesicuhxr frond witliout dissejiinients, near to Chordaria
Mcrcvia, a genus of lihodomelaccee, with fihimentoiis monosiphonous
frond, and transversely septate stichidia, intcnnediate between Polysijjhnia and Dasya ; and Slraggaria, an epiiihytic genus, of whieh the
fructiticatiou is unknown, formiug subcouvex tubercles on Almfdtia
lAicata, the exact position of which is at present undetermined.
:

Zygospores of Conjugatae.|

— Herr

H. Klebahn has followed out

closely the history of the nuclei of the two cells which unite to form the
zygote of the Conjugata) he finds it to differ in some cases from the
process as described by Schmitz and Strasburger. In several species of
;

young zygosi)ore still two distinct nuclei,
nucleolus.
In this state it may remain some days
In the species of Zy(jnema
before the complete fusion of the nuclei.
examined the complete coalescence of the nuclei appeared to take ])lace
much more rapidly. Among the Desmidiea?, he obtained in Closierium
(lunula) the remarkable result that even in the rijio zygote the two nuclei
In another genus of desmids, Cylinstill remained perfectly distinct.
drocystis (Brehissonii), the process more closely resembled that in
In the young zygospore was found a single nucleus, but
Zy>jnema.
usually with two nucleoli.
SjJinxjyra there are in the

each with

its

own

—

Spongocladia.| Messrs. G. Murray and L. A. Boodle discuss tlic sjstematic position of this genus of Areschoug's, referred by him to the
Siphoncpe, with which they identify Spongodendron Zanard.
They
regard these alga) as probably more nearly allied to CladojAara than to
the Siphoneai, though closely resembling some genera of tliat family,
The thallus of S. vauclieriseespecially Codium, in external appearance.
formis Aresch. consists of long filiform tubes so interwoven as to form a
number of irregularly dichotomous branches, the who'e recalling the
appearance of a digitate sponge. The tubes of which the branches are
composed are septate below, and short lateral branches are given off at
about a right angle from the cells. These serve to bind more closely
A probable formation of zoospores
together the interwoven filaments.
was observed, which appear to germinate within the mother-cell.
remarkable feature of these algaa is the groups of siliceous sjiicules
which plentifully strew the course of the tubes. They are obviously
sponge-spicules, and are far more abundant than is consistent with a
merely accidental presence. Those found in connection with the different
species belong to the different sponges and the authors suggest that
there may possibly be some biological relationship of a symbiotic
character between the sponge and the alga.

A

;

Aerophytic Species of

—

Dr. A. Hansgirg gives a
TJlotricliaceae.§
species of the genera Hormidium, Horniiscia, and
iScJtizogonium, which he treats as belonging to the Ulotrichaceae.
He
synopsis of the

known

* Ber. Deutsch. Bot. Gfsell., vi. (1888) pp. 144-56.
I Ann. of Bot., ii. (1888) pp. 1G9-75 (4 tigs.).
Cf. this Journal,
§ Flora, Ixxi. (1888) pp. 259-06.

t Ibid, pp.
atite,

pp. 4G5

ICO-G

and 775.

'1 rl.).
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liis previous view that the so-called genera Schizogonium, Hormidium, and Prasiola, are but stages in the development of the same
organism, there being an unbroken chain of intermediate forms between
them. The species of Hormidium are to be distinguished from those of
Hormiscia or Ulothix proper by the form of their chromatophores.
Those of Schizogonium and Prasiola resemble those of Hormidium.

restates

—

Structure of TJlotlirix.* Herr G. Istvanffi describes several points
The rhizoids, for which
in the structure and details of TJlotlirix zonata.
he prefers the term haptera, he finds, after a time, lose their contents,
and then serve the purpose simply of mechanical cells. They exhibit
peculiar phenomena of prolification, and almost invariably branch
dichotomously.
Some of the cells are subject to a peculiar hypertrophy, swelling up
to fifteen or even twenty-five times the length of the ordinary vegetative
cells they are endowed with life, and are frequently divided up into
smaller cells they contain a number of nuclei.
The cells of TJlotlirix always contain a nucleus which is visible without special treatment. The chlorophores are stretched and ruptured by
the rapid growth of the vegetative cells they can, within a short period,
assume various forms and display a variety of movements.
;

;

;

—

Bulbotrichia. M. E. de Wildeman j proposes the suppression of the
genus Bulbotrichia Ktz., which he regards not as an independent genus
of algfe, but as being of a lichenoid nature, consisting of gonidia allied
to Protococcus, which are beginning to be invaded by filaments of a
parasitic fungus, in fact, as a lichen in process of construction.
In this
opinion Dr. J. B. de Toni | agrees.

Hansgirgia, a new genus of aerial Alg8e.§— Dr. J. B. de Toni
describes an epiphytic alga found on the leaves of Antlmrium Scherzianum
in the botanic garden at Padua, which he establishes as the type of a
new genus Hansgirgia (^flahelligera), belonging to the Trentepohliaceee,
but distinguished from the other known genera of the family by the
green colour being masked by the presence of chlororufin or hfematuchrome in the cells.
The vegetative structure consists of a mass of
chroolepidiform branched and anastomosing filaments ; these are in
parts distinct, forming a network, in parts more or less united laterally
into imperfect discs having the form of a fan.
The chlorophores are
parietal, concealed by the orange-yellow pigment, which occurs in the
form of globules, and is turned violet or nearly black by zinc chioriodide.
The reticulate filaments produce ovoid zoosporanges containing
biciliated zoospores ; their germination has not been observed, nor any
conjugation between them. He proposes from it the establishment of a
sub-family, Hansgirgiese, connecting the two other sub-families of Trentepohliace^e, viz. Chroolepidege and Mycoidese.

Chlorogonium. \\—Chlorogonium euchlorum Ehrb., placed by Ehrenberg and Stein among the Flagellate Infusoria, has been carefully
examined by M. P. A. Dangeard, who considers it to belong to the
Volvociaeee, and to come very near to Chlamydumonas.
It has both a
*

MT. Med.-Naturw.

Classe Siebenblirg. Mus.-Vereius,

xiii.

CE.

II

(1888) pp. 53-66

See Bot. Centralbl., xxxv. (1888)

p. 122.
Soc. E. Bot. Belg., 1888, pp. 157-9.
t
j Loc.
Ibid.,
151-7,
and
Notarisia,
iii.
pp.
§
(1888) pp. 581-4.
Bull. Soc. Linn. Nurmaodie, i. 1SS6-7 (1888) pp. 160-4.

(1 pi.).

cit., p.

157.

—
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the latter by zoosiioros,
sexual and a non-sexual mode of reproduction
the former by zoogametes, which resemble the zoosj)orcs but are smaller.
The process is exceedingly similar to that in Chlamydomonas Beinhardti
;

Dang.

Chlamydomonas.* ^l. P. A. Dangeard gives a review of the species
belonging to tliis genus, which amount to four, two of them being new,
He divides the genus into two
viz. C. Ecinhardti and C. Morieri.
sections, according as the membranes of the zoogametes serve to form
the membrane of the zygospore, or the oospore surrounds itself with a
membrane of its own, the former section, including C. Beinhardti and
muUifiUs, the latter C. pulvisculus and Morieri.
In C. Beinhardti the biciliated zoogametes are indistinguishable
tlie zygospore contains corpuscles which have often
before conjugation
been mistaken for nuclei. In C. multijilis Fres., the zoogametes have
four cilia ; the zygospore breaks up into a colony resembling that of
Pleurococcus.
In C. puhisculus Miill., the female zoogametes are dis;

C. Morieri displays a peculiar kind of
tinctly larger than the male.
conjugation.
When the zoogametes come together, a perforation takes
place in their cell-walls ; their cilia disappear and the protoplasts of
This species also
the two cells fuse together through the perforation.
developes non-sexual zoospores, which become resting-spores in the
winter.
Considerable doubt rests upon other species which have been included
;

in the genus.

—

Chlamydococcus pluvialis.t M. P. A. Dangeard reviews the previous observations on this organism (^Protococcus pluvialis A. Br.,
He confirms the observations of EostaHsematococcus lacustris Gir.).
finski as to the formation of two kinds of zoospore, microzoospore and
macrozoospore, and compares tlie structure to that of Goniinn pectorale ;
the only difierence being that while in that genus the macrospores and
microsjiores remain united in one plane, in Chlamydomonas and ChlamyThe zoospores of C. pluvialis
dococcus they separate from one another.
become encysted in the winter, aud then constitute resting-spores of a
red colour, in which condition they may remain dormant for a very long
period.
Before germinating tlie external red layer again becomes green,
and divides into zoospores which escajje by the rupture of the membrane
The statement of some observers that conjugation
of the resting- spore.
takes place between the macrozoospores the author believes to rest on
an error of observation ; as is also the case with the so-called amoeboid
phase.

—

Cell-membrane and Gelatinous Envelope of Desmidie8e4 Herr P.
Hauptflcisch has made a series of very careful observations on the
investing cell-wall and gelatinous sheath of the desmids.
The two
halves of the cell are not exactly symmetrical, the plane of symmetry of
one half lying at an acute angle to that of the other half. Hence the
two cells which remain connected after division, or the filament where
a number are united together, always exhibits an evident torsion.
The wall of a desmid-cell always consists of two separate pieces,
* Bull. Soc. Linn.
X

1888.

'

Zellmembran

Nnrmandie,

i.

188G-7 (1888) pp. 151-8.
t Ibid., pp. 43-9.
Desmidiaceen/ 78 jip. and 3 pis., Greifswald,

u. Hiillgallerte d.

See Hedwigia, xxvii. (1888)

p. 199.
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and these two
wticli firmly embrace one another by tbeir sharp edges
An exception
shells can be more or less easily separated by pressure.
consists of a
is presented in Spirotsenia, where the whole cell-membrane
genus with
this
unite
proposes
to
author
the
and
piece,
connected
single
Mesoteenium and Cylindrocyslis into a distinct group intermediate bet ween
In some species^ of Penium and
the Desmidiege and Zygnemacefe.
Clostermm the cell-wall consists of more than two pieces, and each of
;

the two shells is also provided with a girdle-band formed subsequently.
author considers this structure of the cell-membrane to indicate an
evident affinity between the Desmidiese and the Diatomacese.
When the cell is about to divide, a short cylindrical piece of cellwall is first of all intercalated on the inside of each cell on the line of

The

_

contact,

and

this

becomes

set free

by the separation of the two

shells.

It

only in some species of Clostermm that the wall of the two shells opens
by a transverse fissure. A cylindrical cushion is then formed on its inner
fresh halfside, which gradually developes into a complete septum.
cell is gradually formed on the inner side of the newly-formed septum.
Independently of the well-known warts, spines, &c., the cell-wall of
desmids is, in almost all cases, perforated by regularly arranged porecanals, through which pass fine threads of protoplasm from the interior
The warts,
of the cell, ending on the outside in smaller or larger knobs.
spines, and ribs of the cell-wall are hollow, and are usually destitute of
is

A

these pore canals.
The majority of desmids are invested in a narrow or broader gelatinous envelope, which is sometimes easily visible, in other cases only
by the use of staining reagents. This envelope is always composed of
caps or prisms, placed separately on the pores of the cell-wall, and
These prisms are in
usually closely connected into a continuous layer.
many cases (Jjidymofrium, &c.) i3enetrated by tufts of finer threads proceeding from the knobs which terminate the threads which perforate the
The
pores, ending in very fine cilia at the surface of the envelope.

gelatinous envelope of the individiial cells is at times thrown off, and a
In those sj)ecies in which no
fresh envelope then excreted by the cell.
evident pores were detected in the cell- wall there was also no enveloping
The author believes that the substance of the gelagelatinous sheath.
tinous envelope is excreted from the protoplasm of the cell through the
pores, and that its chief purpose is to protect the knobs of the threads
and especially the tufts of delicate cilia. Whether these serve for the
conduction of irritation, or for absorption or excretion, he was unable to
determine.
In those species where the cells are united into filaments, the endsurfaces are also perforated, but exhibit no visible jelly except that in
Sphserozosma the individual cells are surrounded by jelly, and in Desmidium jelly is also formed in cavities of the septa. The end-surfaces
of the cells of these filamentous desmids are either altogether in contact
{Hyalotlieca mucosa) or only at certain points (Desmidium, Didymoprium)
and although threads of protoplasm could not with certainty be detected
passing through the pores, it is most probable that the protoplasm of
the filament is in this way connected through its whole length.
In young shells formed as the result of cell-division, the gelatinous
envelope is usually not formed until after the shell is fully developed.
Up to this time, in the filamentous forms, the growing shells are covered
and protected by the envelopes of the old shells. The pores are also
;

3 Y

—

;
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usually not to be seen until the cell-mcmbranc is fully developed. When
they then gradually increase
first formed they nre exceedingly minute
in size, and it is only when they have attained a considerable size that
prisms of jelly are excreted through them. In some species the newlyformed shells of the mature individuals which result from division are
partially or entirely thrown off and replaced by new shells ; and these
temporary shells are then destitute of pores.
;

Fungi.

—

"Spermatia" of the Ascomycetes.* Herr A. INIdller adduces further arguments against the hyi^otlicsis that these organs have sexual
The " spermatia " of Collcma micropliijllum, after lying for
functions.
one month in a nutrient solution, begin to show signs of germination
in the course of the second or third month they put out protuberances
in twt) or three directions and in the fourth month a branched tube
has made its appearance. In no single case lias the union of a " spermatium " with a trichogyne been demonstrated in addition to the improbability that so minute a body could transmit its fertilizing power
through a row of twenty-four cells. The argument drawn from the
swarm-cells of the Ectocarpefe that bodies which have sexual functions
can still germinate directly when the opportunity of exercising that
function is wanting he dismisses on the ground of tlie very distant
relationship between the Ectocarpcse and the Ascomycetes.
;

;

—

—
Basidiomycetes.t — The

last published part of Cohn's Cryptogamic
Flora of Silesia,' compiled by Dr. J. Schroter, treats of Tremellinei,
comprising the genera Sebachm, Exidia, Ulocolla, Craterocolla, Tremella,
Tremellodon, and the new genus Tulasnella, with the following diagnosis
On globular basidia, similar to those of Tremella, but undivided, are
formed thick ovate sterigmata resembling large spores or the partial
basidia of the Tremellinei, which lengthen, and bear spores at their
shai'p-pointcd ends. It is intermediate between Sehacina and Thelephora,
but its position among the Tremellinei is doubtful.
Then follows an account of the Dacryomyces, comprising the genera
Dacryomyces, Gucpinia, Calocera, Dacryomitra, and doubtfully Ditiola,
with insufficiently known basidia, and the Hymenomycetes, which are
Exobasidiacei, Hypochnacei, Thelephoarranged under eight families:
racei, Clavariacei, Hydnacei, Polyporacei, Cantharellacei, and Agaricacei.
The following new genera belonging to the Hymenomycetes are deHypnochella, Aleurodiscus, Clavulina, Pheeodon, Amaurodon,
scribed
Ochroporus, Phseoporus, and Dsedaleopsis, as well as a number of new
'

:

—

—

:

species.

—

Heterobasidial Basidiomycetes.:}: M. J. Costantin criticizes the
publication of MM. Brcfeld, Istvanffi, and Johan-Olsen § on the Protobasidiomycetes, especially on some points of classification and nomenclature ; and gives himself a review of the conidial filamentous forms
described in Brefeld's work, comparing them with the known genera of
Mucedineae.
* Bot. Ztg., xlvi. (1888) pp. 421-5.
Cf. tliis Journal, ante, p. 46G.
t ' Kiyptogamen-Flora v. Schlesien,' Bd. iii. Lief. 4, Breslau, 1888. See Hcdwigia,
Cf. this Journal, ante, p. 7!*.
sxvii. (1888) p. 213.
X Morot's Joum. de Bot., ii. (1888) pp. 229-3i.
§ Cf. this Journal, ante, p. 778.

—

—
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—

Polyporese.* M. J. de Seynes traces tte complete life-history of
Polyporus sulfureus and biennis.
two species belonging to this family
In P. sulfureus the thickenings in the cell-walls are often coloured
The reproductive bodies are of two types, spores and
blue by iodine.
The spores are usually developed on basidia. The conidia
conidia.
may be formed either on the mycelium, or in the interior of the sporiferous
receptacle, or in the receptacles which produce nothing but conidia,
which resemble a Myxomycete, and have been described under the name
The mycelial conidia are produced in the
Ptychogaster aurantiacus.
interior of the woody tissue of the tree on which the Polyporus grows.
P. biennis may occur in the condition of Fibrillaria or of Ceriomyces ;
the latter consisting of rounded
the former being a kind of rhizomorph
The basidia are replaced by branching
tubercles or stalked cones.
conidiophores which may produce larger or smaller conidia.
:

;

—

Prototremella.t M. N. Patouillard characterizes this new genus of
Prototremella nov. gen.
heterobasidious Hymenomycetes as follows
heterobasidious Hymenomycete with an exposed, sub-gelatinous
receptacle, the simple basidia carrying four large sterigmata ; spores and
conidia globular.
This fungus is met with on the sallow and poplar, and has been
named Prototremella Tulasnei by the author; two other species are
Gorticium uvidum Fr.,
indicated, which possibly belong to this genus
and Exidiopsis effusa Brefeld.
:

A

:

Aseospora Beijerinckii4— M. P. Vuillemin describes Ascospora
BeijerincMi, a parasite which attacks cherry trees.
On the black spots
which may be seen on the surface of the fruit, various adaptations of the
mycelium for its latent life will be found. The violet-brown filaments
with thick walls frequently take a moniliform aspect. Stylospores and
pycnidia are also formed. The perithecia are black, depressed, spherical
in shape, and with either a very small opening or none at all.
At first
the ripe asci are ovoid, being attached by the larger extremity ; they
inclose eight spores.

Uredinese and their Hosts.§

— Herr

P. Dietel has here classified all

known

species of Uredinese, 980 in number, according to their host
plants, which belong to 122 different families.
The greatest amount of
heteroecism is displayed by the parasites of the Compositas and the
Graminete. Among Eosaceae, true species of Phragmidium occur only on
the Eoseee, Potentillege, Eubese, and Poteriese, while the Gymnosporangia
are confined to the Pomese.
The 12 species of the exotic genus
Bavenelia are confined to the Leguminosee, the species of Hemileia to the
Eubiaceee, and Pileolaria to the Anacardiacese.
On 120 species of
Compositfe there are known, as parasites, 25 secidia, 9 Uromyces, about
20 Puccinise, 1 Cronartium, 1 Melampsora, and 3 Coleosporise.

the

Structure and Life-history of Puccinia Graminis.]]— Prof. H.
Marshall Ward describes in this paper a portion of a series of illustrations of life-histories of parasitic fungi, which he has made for the
*

Kech. pour servir a I'hist. nat. des vegetaux infeiieurs,' pt. ii. Polypores, 66 pp.
See Bull. Soc. Bot. France, xxxv. (1888) Eev. Bibl, p. lU.
+ Ibid.,
t Moral's Journ. de Bot., ii. (1888) pp. 267-70.
pp. 255-9.
§ 'Verzeichn. sammtlicher Uredineen, nach Familien ihrer Nahrpflanzen
geordnet,' 58 pp., 1888.
See Bot. Centralbl., xxxv. (1888) p. 187. Cf. this Journal,
ante, p. 97.
Ann. of Bot., ii. (1888) pp. 217-22 (2 pld.).

and 6

'

pis.
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Fig. 1 is drawn from
Science ftud Art Department, South Kensington.
a longitudinal section througli a still green leaf of the wheat, attacked by
In tig. 2 are seen tho
the fungus in what is termed the Uredo-ivria.
details of development of tho uredospores under a higher power.
Fig. 3 shows a scries of four successive stages in the germination of
Fig. 4 is a longitudinal
the same uredospore, sown in water on glass.
section through the leaf of a young wheat plant, on which uredospores
had been allowed to germinate for 48 hours. In tig. 5 is a group of
Fig. 8 shows tiiree of the sporidia germinating in water
teleutospores.
on glass. Fig. 10 is a transverse section of a leaf of barberry infested
with the JEcidium form. Fig. 11 is a portion of a very thin section
through a spermogoniura.

—

Peronospora viticola.* According to Sig. G. Cubuni, tliis parasite
of the vine occurs in two forms
(1) " forma palcse," on the flowerstalks either before or after flowering, numerous conidio[)hores appearing
through the stomata, and causing the flower or young fruit to perish ;
and (2) " forma Lirvata," on the fruit when nearly ripe, bringing about
:

—

discoloration and decay in tliis form no conidia appear, but the pulp
permeated by the characteristic unicellular mycelium with its globular
Infection takes place on the
haustoria and chamber-like prolongations.
tho fungus spreads
flower-stalks by the conidia formed on the leaves
from them to the berries, and not from the berries backwards on to the
Tho mycelium
ax s.
Sexual organs are never found on the fruit.
appears to retain its vitality for a long time in the dead fruits. Tho
remedy recommended is copper sulphate, which prevents tho germination
of the conidia on the flower-stalks.
its

;

is

;

—

Peronospora of the Rose.t Sig. G. Cubuni describes Peronospora
sparsa, a parasite of the rose, hitherto very rarely seen in Europe.
The

mycelium has long branched haustoria

;

the

through the stomata on the under side of the
the flower-stalk.

The

hitherto

conidiophores

project

leaf, the leaf-stalk,

unknown oospores were found

and

in tho

sepals.

—

Ascophorous form of Penicillium candidum.j To the species of
Penicillium of which the ascophorous form is known, viz. P. glaucum
and aureum, Dr. F. Morini now adds P. candidum, grooving on an
The ascojiliorous hyphfe were only obtained
acorn of Quercns puhesccns.
with great difficulty, and Dr. Morini describes in detail several points in
which this i)hase diflfers from that in tho two sjiecics named above.

New

Aspergillus. §

Aspergillus, possibly a

skin.

— Dr. F. Eichelbanm describes a peculiar form of
new

species,

from eczema-scales from the human

It possesses the peculiarity of presenting all stages of transition

between the ordinary mode of formation of the pencils of spores in
Aspergillus to the simple abstriction of single conidia from the extremities of hyphae.

Ombropliila and Guepinia.||— M. L. Quelet states that the genus
Omhrophila was founded by Fries in 1849, and included two species,
* Atti Congr. Naz. d. Bot. Critt. Parma, 1887, 20 pp. and 2 pis.
See Hedwigia,
xxvii. (1888) p. 117.
See Hedwij^ia, xxvii.
t Le staz. sperim. agr. ital., xiv. pp. 295-308 (1 pi.).
(18SS) p. 210.
X IMalpighia, ii. (1888) pp. 221-34.
Bot.
Gesell.
Hamburg,
Jan. 9, 1888 (1 lig,). See Bot. Centialbl., xsxv.
§ SB.
Morot's Journ. de Bot ii. (1888) pp. Zlt-^.
(1888) p. 113.
II
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Earsten, however, in 1871,
0. rubella P. and 0. lilacina Wulf.
nnited with it certain species belonging to the genera Bulgaria and
Cudonia (Helotium of some authors), while the OmbrojMla of Boudier
The genus OmhropMla
(1885) contained one species, 0. clavus A. S
of Phillips (1887) contained three species taken from three different
genera, Bulgaria sarcoides Jacq., Cudonia clavus A. S., and Calloria atrovirens Pers.
It appears, however, rational and necessary to the author
to preserve for the generic name of this group the sense in which it was
The genus Guepinia Fries has been divided by M. Brefeld
first given.
into Gyrocephalus Pers. and Dacrymyces Kees, which division appears
quite justifiable.

Peridermium Pini.*

—Herr

H. Klebahn

identifies this

parasite of

Weymouth

pine with Coleosporium Senecionis parasitic on Senecio.
(a) P. Pini acicolum,
He distinguishes three forms of Peridermium, viz.
with the spore-membrane warty throughout, on leaves of Pinus sylvestris
(b) P. Pini corticolum, spore-membrane warty, but with a &i)o\j that is
only areolated, on the bark of P. sylvestris and (c) P. Strobi n. sp. or
var., spore-membrane warty, with a larger quite smooth space, on the
bark of P. Strobus.
the

:

—

;

;

—

According to M, E. Boudier, PiJacre is a good genus
was not sufficiently characterized at first by its author, this
Pilacre
is not a reason for suppressing it and substituting another.
faginea, Petersii, and several others of Berkeley's species are not true
Pilacres, but belong to the genus Ecchyma, and it is also necessary to
substitute this latter name for that of Pilacre in the important works of
Brefeld.
Pilacre remains a true discomycetous fungus.
Pilacre. f

although

it

—On

Fusoma which he grew equally well on
M. E. Wasserzug finds three kinds of
septate fusiform conidia, which vary greatly in size and number
spore
unseptate conidia, formed either at the exaccording to the medium

Fusoma.J

and on

solid

:

—

a species of

fluid substrata,

;

tremity of slender mycelial filaments or springing directly from the
and a third kind, spherical cysts with thick walls
septate conidia
formed within mycelial filaments, and analogous to the so-called
chlamydospores of the Mucorini.
;

—

Diplocladmm.f M. J. Costantin finds a Diplocladium parasitic on a
morel, and occurring in two forms
a Diplocladium-iovm., and that of a
bulbiform sclerotium. He discusses the question whether this latter
form is identical with Hypomyces aurantius or ocliraceus, or with an
undescribed species of Hypomyces, but without coming to any definite

—

decision.

"Edelfaule" of Grapes.]]— Dr. H. Miiller (Thurgau) has determined
by the attacks of a Botrytis, the B. acinorum of

this disease to be caused

Attacking the unripe berries in
Pers., but identical with B. cinerea.
wet, but only the ripe berries in dry weather, it kills the epidermal
cells,

juice.

increases evaporation, and hence raises the concentration of the
It takes up sugar and acids, which it decomposes in the process

* Abhandl. Natnrw. Ver.

(1888) p. 118.

Bremen,

s. pp. 145-55 (1 pi.).
t Morot's Journ. de Bot.,

See Hedwigia, xsvii.
ii.

(1888) pp. 261-4.

§ Ibid., pp. 291-6
J Bull. Soc. Bot. France, xxxv. (1888) pp. 199-204.
Landwirth. Jalirb., 1888, pp. 83-160 (1 pi.). See Bot. Zeit., slvi. (1888) p. 429
il

;

lulu

CURKKNT UESEARCHES RELATING TO

SUM-MAIIY OF

of respiration, and hence diminishes the quantity of these substances in
The percentage of sugar in proportion to other substances
the berry.
is, however, increased.

Stysanus and Hormodendron.*

— MM.

J.

Costiintin

and

EoUand

describe the various stages in the development of Sfi/sanus, a genus of
Mucedinre not uucummon on excrement cultures. Also a new species of
the allied genus Hormodendron, which they call //. nigro-albiim, found
on the excrements of a fowl, springing up only after a long i)eriod of
rest.

—

New Mould.| Herr E. Eidam finds a new hyphomycetous fungus, to
which he gives the name Coemansia sjnralis, forming white spots on a
damp horse-cloth, characterized l)y the septate uubrauched couidiophores
being coiled spirally in their upper portion.

—

Entomophthoreae of the United States.^ Mr. E. Thaxter has commenced the publication of a monograph of the Entomophthorene of the
There are three genera, Empma (including EntomoUnited States.
phthora and Triplosporium), Massospora, and Basidioholus. The publication commences with Empusa, of which twenty-six species are recognized,
sixteen of th jm new.

—

Gonidia of Gyinnosporangium.§ Herr F. Kieuitz-Gerloff has detected two kinds of gonidia on Gymnospxirungiinn clavariseforme growing
on the juniper, one chiefly in the interior, the other near the periphery
Both are double spores, and about 0'09 mm. in
of the fructification.
In the former tlie i>idicel has usually disappeared as mucilage
length.
they arc equally pointed at the two ends, and strongly constricted in the
middle, and have a thin and colourless membrane, and finely granular
the latter are always stalked, more pointed at
yellow-brown contents
one end than the other they have a scarcely perceptible constriction,
;

;

their membrane is dark brown and much thicker, and their contents are
These latter
not granular, resembling those of ordinary teleutospores.
form, on germination, at most four, usually only one or two germinating
tubes, as is usually the case with teleutospores ; the former, on the

He suggests
contrary, always form more than one, usually about five.
that the thin walled spores may possibly be the hitherto unknown
uredospores of Gymnosporangium.
Recent Researches on the Saprolegnieae. —Prof. M. Hartog discusses recent researches on the Saprolegniege, and more particularly
those of Rothert published in the Proceedings of the Cracow Academy,'
xvii., 1887.
Rothert's i)aper afibrds the first full and complete account of the
double segregation and homogeneous stage, worked out independently,
His paper, howbut confirming the author's views as far as they go.
ever, does more than this ; it aifords the first complete account of the
formation of the zoosporangium, its septum, and the tubular process
through which the spores escape.
The author then gives an abstract of Rothert's paper, and supple||

'

* Bull. Soc. Bot. France, xxxv. (1888) pp. 296-302.
t JB. Schles. Gesell. Vaterl. Cultur, 188/, pp. 21)2-5. See Bot. Centralbl., xxxv.
(1888) p. 304.
X Proc. Boston Soc. Nat. Hist., iv. (1888) pp. 131-201 (8 pis.). See Bot, Gazette,
xiii. (1888) p. 194.
§ Bot. Ztg., xlvi. (1888) pp. 389-93 (1 pi.).
Ann. of Bot., ii. (1888) pp. 201-lU.
II
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by
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criticism of all points
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on which his own work

Eothert's work was principallyhas led him to take a different view.
conducted on three forms of Saprolegnia belonging to the ferax group
and he has shown that these species are far more favourable than
Uictyuchus or AcMya.

Chytridium elegans,
Prof. E. Perroncito found
teristics of which are "
ovatis,
pedis corniculis

n.

sp.,

a Parasite of

the

Rotatoria.*

—

that Philodina roseola Ehrenberg, the characPhilodina roseola aut carnea, Itevis, ocellis
" was very common in the hot-springs of

These Eotatoria often die from disease produced
which the author has observed two instances.
One of these is characterized by the slowing down of the movement of
the rotifer, the body of which contracts to form a spherical mass. With
a magnification of 350-500 there can be observed in the body of the
animal cell elements with thick nucleus and sharply-defined nucleoli.
These cells are spherical, oval, or pyriform with well-defined outline and
with a diameter of 20-30 fx.
With these cells the cuticula of the animal becomes completely filled,
and they are the cause of gradual death. The skin of the rotifer is finally
These processes are tubular
perforated by processes of the parasite.
masses of protoplasm, and finally give exit to zoospores. When treated
with iodine water, the parasite turns yellow, and if sulphuric acid be
added, the nuclei of the cells become a deep red-violet.
The spores
which at maturity form the contents of the parasitic cells are 2 /x,
When quite ripe
rarely 3-4 /x broad, and reflect a pale yellow light.
the spores are reddish, oval, and mobile. In one cell there may be 30-50
or more 4-5 fi long, 2-3 /x broad, and each of them is provided with two
long delicate flagella. When free their movements are very lively.
In form, structure, and development, this parasite shows great resemblance to some Chytridinete, their zoospores are identical, and they
have the same kind of development.
The filamentous processes are,
Viuadio and Valdieri.

by vegetable

parasites, of

however, simple, while in the best known forms of Chytridineaa they are
complex. This characteristic the author thinks is insufficient to make a
new genus, and he therefore calls his parasite Chytridium elegans n. sp.

New

—Under

name Chytridium

luxurians Herr A.
by its rapid growth and
the great abundance of the zoosporangia.
It made its appearance in the
method of pollen-grain cultivation of the lower fungi described by ZojDf
(for the proposal of which method Tomaschek claims priority), modified

Chytridium.f

Tomaschek describes

a

new

the

species distinguished

in the following way.
The pollen of conifers is scattered over several
layers of filter-paper and laid on an ordinary flower-pot filled with sand,
which is placed in a vessel of water and covered by a bell-glass. On the
pollen-grains are rapidly developed a number of forms belonging to the
lower fungi.

—

Parasites of the Higher Fungi. I
M. J. Costantin describes and
discusses the correct position of several fungus-parasites found on Agaricini and Pezizse
1. Asterothecium strigosum Wall., found on Peziza
hemispheerica, appears to be quite distinct from A. Pezizse Cord.

—

* Centralbl. f. Bakteriol. u. Parasitenk., iv. (1888) pp. 295-9.
t Bot. Centralbl., xxxv. (1888) p. 221.
i Bull. Soc. Bot. France, xxxv. (1888) pp. 251-6.

SUMMARY

1012

OJ'

CURRENT RESEARCHES RELATING TO

on species of Peziza, is tlio Jli/poniiu'es ccrvhuts
Sphseronema Leotiarum en Leotia luhriea.
3.
Tnlasno.
This is
probably the pycnidial form of Hijpomyccs Leatiannn Fayod.
2.

Mi/corjifne cerrinn

of

Protophyta.

—

M. M.
Cellular Envelope of the Filamentous Nostocacese. *
imblishcs further details of liis investigations on this subject.
eell-nienibrane he finds to be always present at all times of the
The enveloping sheath,
life of the plant, though it is always very thin.
on the other hand, is gelatinous or membranous, and is composed of
parallel lamella? or of co its inclosed one within another.
As regards the development of these structures in the different
in the Oscillariacea) the cellular
families of Filamentous Nostocacea;
membrane frequently takes the form of a cap, varying in form in the
That this cap does not belong to
dilFerent species, but constant in each.
the mucilaginous sheath, as was supposed by Borzi,| is shown by the
fact that it is frequently formed within the prolonged tube of the latter
when the filament is broken. This cap was observed in many species
belonging to different genera, fresh-water, saline, and terrestrial ; it is
especially well developed in Oscillaria antliaria.
In the Nostocea) the presence of the cellular membrane can only be
This is also the case in the
demonstrated by the use of reagents.
Scytonemeae and Stigonemefe.
In all cases the heterocysts appear also
to be provided with this membrane.
In the Kivulariacca) the terminal hyaline bristle is in perfect conit is distinguished
tinuity with the rest of the cellular membrane
only by having fewer transverse septa, and by the entire absence of
granular protoplasm.
The spores of the Nostocacea? always possess two coats, an exosporc
and an endiispore, the former of which is again ctimposed of two distinct
layers, the outer one being very frequently warty or otherwise marked.
These spores are always the result of the encysting of ordinary vegetative

Gomont
The true

:

—

;

cells.

Chlorothecium.}

known

—

Sig. A. Borzi describes several points not hitherto

Chlorothecium Piroitse, belonging to tlie
nearest approach to its structure is presented by 3IischococcHS. It was found csjiecially growing on Marsilea and Chaetomorphn,
in palmelliform colonies of cells with a length of 14-40, and a breadth
of 10-18 /x, with an ultimately thick and firm cell-wall.
These cells
develope into zoosjwrangia without any alteration of their in-imitive
form
from each cell there usually escape two or four, rarely only a
single zoospore, from 8-5 fx in length, and provided with a single cilium
and a consjiicuous eye-spot.
Conjugation takes place between these
zoosj^ores or zoogametes by gradual fusion.
The mature zygospore has
a diameter of 7-10 /u,, and a moderately thick but transparent membrane.
After hibernating the contents of the zygospore breaks up into two
masses, each of which escapes in the form of a zoospore, so that the
zygospore is itself a zoosporangium. From these zoospores are again
in the life-history of

Sciadiacca3.

The

;

* Bull. Sue. Bot. France, xxxv. (18S8) pp.

204-36 (2 pis.). Cf. this Journal,
t 'See this Joiurnal, 1887, p. 448.

ante, p. 632.
;

Malpi-hia.

ii.

(1888) pp. 250-0.

Cf. tliis Journal, ante, p. 6:h2.

—
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formed the palmelloid colonies, in wbich condition Chlorothecium
multiply itself non-sexually without producing zoogametes.

may

Reproduction of Nephrocytium.*— M. P. A. Dangeard has observed
the hitherto unknown mode of propagation of Neplirocytium Agardkiamm,
by the formation of four or eight colonies within the membrane of the
mother-colony, which they finally rupture. They are entirely unprovided
with

cilia.

—

Prof. A. Hansgirg proposes to restore
Kiitzing's generic name TrocMscia for the AcantJiocladus of Lagerheim
CGlochiococcus De Toni), dividing it into the three sections Acanthococcus,
Dictyococcus, and Kymatococciis ; as also Kiitzing's Tetraedron (Astericium
Corda, Polyedrium Nag., Cerasterias Reinsch), this again consisting of
two sections Polyedrium and Pseudostaurastrum, the latter including

TrocMscia and Tetraedron.j

Ealfs's Slaurastrum enorme.

—

Polyedriacese.l Herr P, F. Eeinsch proposes to establish under
name a new family of Palmellacese, distinguished by consisting of
single cells, with periphery either regularly geometi'ical or varying
between all degrees of lobing the number of nuclei is often considerThe family is divided into two subable, and the cell-wall thick.
this

;

divisions

:

Polyedriese with simple, Cerasteriese with

compound

colonies.

composed of two genera, the former of Polyedrium Nag. (ex
part.) and Closteridium n. gen., the latter of Cerasterias Eeinsch and
Thamniastrum n. gen. and the total number of species is 27.
Closteridium is distinguished by its solitary free-swimming subcylindrical or semilunar cells, each pole armed with a single sjiine.
The membrane is thin, but thicker towards the poles, and prolonged
The cytoplasm is coarsely granular, and contains large
into the spine.
chlorophyllous granules. The species have the appearance of a

Each

is

;

Closterium.

In Tliamniastrum the cells are
composed of six branches arranged
branches spring from a common

free-swimming, and usually
form of an octohedron. The
centre, and themselves branch re-

solitary,

in the

peatedly dichotomously or trichotomously, these secondary branches are
the total number of secondary branches may
ultimately bifurcate
amount to from 100 to 180.
;

—

Bacillus living at a temperature exceeding 70° C.§ ^This microbe
{B. thermophilus) which has been cultivated by Dr. P. Miquel, is
characterized by being viable at a temperature above 70° C.
The
author's method of obtaining it was as follows
In an oil-bath kept at a temperature of 69° are placed several vessels
containing sterilized slightly alkaline pepton-bouillon.
When the
temperature of the bouillon reaches 69°, a drop of sewer (or other dirty
water) is allowed to fall into each of the tubes. In twenty-four hours
all the vessels have become cloudy from the presence of B. tJiermopJiilus.
The bath is then raised to a temperature of 71° and fresh bouillon tubes
placed in it. These new tubes are inoculated with a small drop of the
cultivation, and so on to the fourth generation.
Then in order to be
:

* Bull Soc. Linn. Normandie, i., 1886-7(1888) pp. 196-8.
t Hedwigia, xxvii. (1888) pp. 126-82.
1 Notarisia. iii. (1888) pp. 493-516 (5 pis.).
§ Ann. de Micrographie, i. (1888) pp. 1-10.

:
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cortaiu that the cultivations contain nothing but B. thermophiliis, fresh
Tliese tubes
tubes are inoculated from the last and arc kept at -10^.
remain unaltered.
The author then isolates his bacillus either by the fractional method
60^.
or on plates on the latter it thrives well at a temperature of
The microbe is aerobic, and is formed of motionless filaments
It varies in appearance accordvariable in length and about 1 /x thick.
:

At 50' it appears
ing to the temperature at which it is cultivated.
usually as short rods, at one extremity of which is a sinii)le oval highly
At 60"^ the filaments are longer and the spores less
refractiiiff spore.
frequentr At 70° the protoplasm of the filaments assumes a granular
At 71-72"
look, which in cultivations several days old is almost oily.
the bacillus has an almost mouiliform appearance, and spores are altogether absent. It cannot be cultivated at a temperature below 42", but
between 45" and 70" it thrives very well in a 2 per cent, agar-agar, but
the most favourable heat, according to the author, is from G5-70°.
found in
but rarely in the
air.
It has been found in the alimentary canal of men and animals, a
fact which seems to show that it is capable of reproduction at from
37-40". It is not pathogenic.

Above 70"

it

grows with considerable

difficulty.

watei-s containing sewage, it occurs also

on the

It is chiefly

soil,

—

Bacterial Growth at 0° C* The discovery that certain microor<:auisms exist at 0" C. by Dr. Fischer led him to investigate the
subiect further, and from the earth and sea-water in the neighbourhood
of Kiel harbour fourteen different organisms were found, all growing at
" endemic "
0*^
C. Of these, besides the Bacterium phosphorescens and the
litrht bacillus, three were non-illuminant bacilli, and only one of these
Of the remaining nine, one was a fungus of undeterfluidified gelatin.
Of the eight bacterial forms found in the earth, seven
mined species.
were decidedly rod-like, and four of these caused the gelatin to fluoresce
All the foregoing were found
(one with and three without fluidifying).
Their pathogenic properties
to grow at ordinary temperatures also.

were not ascertained.

—

Piof. A. Hansgirg, as the result of an examinaCellar Bacteria.t
tion of subterranean bacteria found in cellars, &c., in Prague, arrives at
the conclusion that the subterranean forms diff'er little, if at all, from
He further surmises that the cellar
bacteria which develope in the light.
bacteria collected by him have been deposited by chance by drain water,

which has percolated through. In consequence, however, of the
chauf^ed conditions of the envii-onment, it is advisable to regard certain
forms as new species and varieties, of which the following are examples
Leptothrix cellaris n. sp. ; Bacillus suhtilis n. var. cellaris ; Leucoiiostoc
Lagerheimii n. var. stihterraneiim ; Mycoihece cellaris n. gen. et sp. HyaloBacterium termo n. \a,i'. sitbterraneum ; Micrococcus
coccus cellaris n. s-p.
&c.,

;

;

suhterraneus n. sp.

—

Endosporous Bacteria.^ Dr. A. Koch describes three new species
bacteria, and also discusses Bacillus tumescens Zopf,
B. alvei Cheshire and Cheyne, and B. Brassicae Pommer.
of endosporous

* Centralbl. f. Bakteriol. u. Parasitenk., iv. (1888) pp. 89-92.
263-7.
t Oestcrrcich. Bot. Zeitscbr., xxxviii. (1888) pp. 227-30,
309-18, 325-32, 311-350 (1 pi.
X Bot. Ztg., xlvi. (1888) pp. 277-87, 293-99,

31

figs.).
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The first of the new species, B. carotarum, was found on the root of
a carrot which had been boiled and left under a bell-jar for two
It forms long threads, which become more or less
or three days.
twisted, especially if grown on beet-root, when they bear great resemIt bears endogenous spores, and when in this
blance to Spirillum.
condition is very similar in appearance to B. tumescens ; indeed, both
these bacilli were found in an approximately pure state on the boiled
carrot.

spores of B. carotarum are invested in a membrane which on
These, in
is burst about its equator by the young rod.
drop-cultivations, grow rapidly to long filaments, which are always quite
The filaments, which are, while young, straight, afterwards
motionless.
They are composed of a number
become curved or angularly crooked.
of segments separated by transverse septa only visible by the aid of
The next step after the full development of these filaments is
reagents.
the production of spores, and these are oval bodies l* 31-2 '38 /a long
and 1*03 /x broad, placed at regular intervals along the filament.
In addition to drop-cultivations colonies were grown on gelatin,
With regard to the rate of growth, the
meat infusion, potato, &c.
author found that B. carotarum doubled its length at 30°-33° C. in
forty-three minutes, at 40° C. in eighteen minutes, and 45° in twenty-

The

germination

two minutes.
Heating the spores in the dry state was unable to weaken, much less
to destroy, their germinating power, although they were exposed for
eight hours to 100°, and in some cases four hours to 120° C, and it was
also determined that air was necessary to start their development.
B. tumescens Zopf. Besides B. carotarum another endosporous Bacterium forms white colonies upon the boiled root of carrot.
The oval
bright-looking spores soon swell up in a nutrient medium, and, bursting
through the spore membrane equatorially, develope into rods which
When young the individuals show
eventually become irregularly bent.
One of the peculiarities of B. tumescens
a certain amount of movement.
is that in the adult condition the individual elements measure more in
breadth than they do in height, that is, measured on the long axis of the
filament (breadth = 2"1 /x, height = 0'8-l'5 /x,); and another is that
frequently amidst a chain of cells one will be seen without a spore.
B. tumescens grows luxuriantly on solid media, potato, carrot, gelatin

—

plates, &c.

B.

It rapidly liquefies the gelatin.

found by chance as an impurity in a dropby swelling up, so as to assume a lozenge
shape, when about to sporulate.
The spores are fusiform or beanshaped, have no definite disposition as regards the cell-axis, and may be
two in number. When germinating they escape through an aperture
about the middle of the cell. It is only grown with certainty in dropcultivations in a 1-2 per cent, meat infusion.
In large quantities of
nutrient medium it grows well, and also on potato. Cultivated on gelatin
inflatus nov. sp.,

cultivation, is distinguished

the colonies are spheroidal ; the gelatin is slowly liquefied.
B. ventriculus nov. sp., like B. inflatus, was discovered as an
impurity, and resembles that bacillus in every respect except the arrangement of the individuals in drop-cultivations and in its manner of
growth on potato. These differences are considered sufficient by the
author to form a basis of distinction between the two species.
The Bacillus alvei Cheyne and Cheshire, which forms spores in an
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aimlogoiis manner to tlio foregoing, is referred to chiefly to show that
the author's own measurements differ from those of Chcyne and Cheshire;
90/:i, hreadth, while the hitter
the former gives 1 77;u, length of spore and
The breadth of cell in Canada
for the same give 2-12^ and 1-07/x.
balsam as given by Cheyne and Cheshire = 0"83 p. and by Koch as
0'73/ji. Notwithstanding these discrepancies, the author consid(:rs that
•

•

the bacillus he investigated Avas undouLtedly the same as that described
by Cheshire and Cheyne as BaciUus alvei, the cause of foulbrood in hive
bees.
jB, Brassicse Pommer resembles B. caroiarum in appearance, but it is
distinguished therefrom by the greater tliiokness of the spore-membrane,
by the closer growth of the filaments, and by the appearance of granules
and ill-defined dark spots about the period of spore-formation.

—

Supposed Spores of the Typhoid Bacillus.* When Gaffky found
certain spheroidal bodies, highly refracting, situated at the extremities
of the typhoid bacillus, and characterized also by their resistance to
auilin dyes, he came to the conclusion that these polar bodies were
This conclusion is erroneous, says Dr. H. Buchner, for these
spores.
polar bodies are wanting in three characteristics of the true endogenous
spores, namely, the resistance to dyes, resistance to drying, and their
power of germination. In one respect, however, they do resemble spores ;
that is, in being composed of thickened plasma.
The conditions under which the polar bodies appear in the typhoid
bacillus are limited apparently to the acidity of the nutrient medium
and the withdrawal of oxygen during cultivation. These the author
regards as producing a condition of degeneration, of which the polar
bodies are the result. Gaffky had said that these polar bodies w'cre insusQuite the contrary, says the author, for these
ceptible to anilin dyes.
bodies not only take up the dye most strongly, but also retain it longer
than the rest of the cell after the action of decolorants. This, he says,
is easily shown if a watery solution of gentian-violet be gradually added
But if stained on a cover-glass in the usual
to a fresh preparation.
manner they are not to be seen. Hence, says the author, these polar
bodies are due to a retraction of the plasma.
This retraction is produced either as the result of the drying of the
For with
cover-flass or by the dye (gentian-violet) acting as a poison.
other non-poisonous or less poisonous dyes (as phloxin-red), no retraction
or staining is observable.
On the whole, the author thinks these polar bodies consist of cellplasma in a somewhat thicker condition than the rest of the cell-contents
because of their affinity for dyes, and also on account of their refraction
in the fresh condition.

Spore-formation in the Bacilli of Xerosis conjunctivae, Streptoand Cholera spirilla.f Dr. Keisser thinks that the xerosis
bacilli are probably not the specific contagion of xerosis conjunctivae, as
was maintained by Ernst, because he has come across other microorganisms which are morphologically i<lentical with this bacillus.
The organism in question is a small thin mobile rod divided into two
parts by a clear space, and it propagates by division through the clear

—

cocci,

* Cintralbl.
t Zeits.-hr.

f.

f.

Bi.kteriol. u. riuuslteuk., iv. (1888) pp. 353-8,

IIygi..n.', iv.

(1888) pp. 2G8-97.

3S0-90

(1 pi.),

:

ZOOLOGY AND BOTANY, MICROSCOPY, ETC.

1017

by spore-formation. As the young bacilli grow up, they
ends prominent spherules, or they may develope into
long thiclc threads, at the extremities of which may appear dark granules.
These granules develope into new bacilli, and form a filament placed
From the appearances produced by these
vertically to the original cell.
formations, Keisser supposed them to be gonidia, and in his first work so
space,

and

may show

also

at both

called them.

The foregoing organisms
which glycerin

to

is

added

thrive in various media, especially in agar
They do not liquefy

at incubation heat.

The

reaction of the nutrient is of slight importance, provided
The most suitable method of staining was as follows
(1) Stain in warm carbolic fuchsin, wash in 1 per cent, sulphuric acid,
and then contrast stain with a watery or Loeffler's methylen-blue solution ;
gelatin.

it

be not too acid.

—

or (2) stain in anilin-methyl-violet solution, wash in 1 per cent. H2SO4,
and contrast stain with an acid brown. By this method the ground-substance and certain granules and spherules of a round or oval shape are
distinguishable.

From the microscopical appearances as shown by staining, and from
the fact that cultivation experiments always showed spores, it was deduced
that the spherules were to be regarded as endogenous spores, and not as
resting-spores merely.
In Streptococci nothing analogous to spore-formation was observed.
Although a difference in the intensity of staining, and a fission in
the direction parallel to that of the chain, were noticed with cholera
spirilla, the author's results were negative, and he regards the gaps and
spherules found in old agar cultivations as having nothing to clo with
spores.

—

Pathogenic chromo-aromatic Microbe.* Prof. V. Galtier has found
a new bacillus in a pig which died with well-marked lesions in the
respiratory and digestive organs.
This bacillus, which is pathogenic to rabbits and guinea-pigs, is
cultivable in various media which have been inoculated with the blood
of animals dead after intravenous injection.
The chief characteristic of
this microbe is its property of secreting a coloured and aromatic
In bouillon these microbes form whitish masses, while at the
substance.
same time the liquid begins to assume a light yellow-green colour, which
goes on deepening until it dies away into a slaty-brown.
The same
hue is observed on agar-agar, on gelatin (which is rapidly liquefied), and
on potato. The cultures, especially those made in bouillon, give off a
well-marked agreeable and persistent aroma.

—

Vibrios.j Dr. E. Weibel has continued to investigate tLe characterof these micro-organisms,| and the following are the main facts of

istics

his communication.

Further examination of the vibrio from nasal mucus, left it an open
question whether this microbe could become pathogenic ; in some experiments the mice died, in others they did not.
Vibrios from tongue-fur. Bent rodlets which are about the same size
Some elements are swollen at the ends, and the
as those of cholera.

—

* Journ. de Med. Veterinaire ot de Zootechnie, xxsix. (1888) June.
t Centralbl. f. Bakteriol. u. Parasitenk., iv. (188S) pp. 225-32 (6 figs.) 257-6'±
(4 figs.), 289-95.
t See this Journal, mite', p. 99.
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up coloitr readily, consequently tlicy arc not spores.
Unlike most vibrios, this one is well stained by (Jram's method. It does
not liquefy gelatin, but on plates forms cliaracteristic colonies of a dirty
wliito colour, which, in a few days, attain a diameter of 0"3-0-5 mm.
It is apparently not pathogenic.
The primary fact connected with these
Vibrios from canal mud.
organisms appears to be that ceitain of them are antagonistic to others
that is, an examination of the canal mud showed various microbes, some
of which, when the original material was sown on gelatin jilates, were
One kind which is very constant is " hay vibrio,"
found to disappear.
and as it would seem to liave some connection with rotting substances,
Ilay
the author proposes to alter its cognomen to Vibrio sap-ojihilcs a.
A third form
vibrio ^ might then be renamed Vibrio sapropliiles (S.
of this class of vibrio, F. sapropliiles y, morphologically resembles
V. saprophiles a, but it is of larger dimensions, and has rounded ends.
Ono jjeculiarity is its tendency to produce abnormal forms, especially in
old cultures, and another is the possession of round or oval spaces which
Rwollings pick

—

;

are uustainable.
On gelatin-plates the deeper colonies, macroscopically white, attain
Under a low power the centre of
the diameter of 1/2 mm. in a week.
The more
the colony is orange, and the sliarply defined margin yellow.
On potato they show a striking
superficial colonies are less regular.
inconstancy, although the cultivations arc quite pure.
Vibrios which grow with a yellow colour. On gelatin plates it is
noticeable that from canal mud vibrio- colonies frequently appear with

—

identical, and one descripexhibit an extraordinary variety in their
growth and form in the same and in different cultivations. Their only
constant is their thickness, which is about half that of the cholc^ra
Degeneration-forms are also found in artificial media. These
vibrio.
are characterized by the irregularity of their shape, that is, irregular as to

These are morphologically

a yellow colour.
tion serves

for

all.

They

Although morphologically alike, the
the recognized form of a vibrio.
author finds it necessary to make three varieties of these yellow vibrios,
namely Vibrio aureus, jiavus, and flavescens, between which the differences seem comi)aratively trivial.
The author then proceeds to impart some general considerations on
vibrio is defined to be a bent
the morphology and biology of vibrios.
The degree of bending and torsion, and
rod twisted about its long axis.
the relation between the two, determine the shape of the screw, and to
all bacteria which, either singly or collectively, are developed with
this torsion, the author would give the name of Vibrio.
With regard to spore-formation in vibrios, the author is of opinion
It is,
that true spore-formation has never been hitherto demonsti-ated.
however, probable, that in the saprojihilous vibrios, the formation of
resting forms does occur.

A

Many

vibrios

show in liquid media characteristic movements, and
which the yellow

this is associated with the necessity for oxygen, in
varieties thrive best.

—

The part which the author assigns to decomposition vibrios is, not
that of exciting the process, but rather of destroying its results, namely
those matters which act harmfully on animal organisms.
Many vibrios possess the power of developing in very dilute nutrient
media and of successfully competing therein with other bacteria.
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Physiological Experiments
on Organisms of Glairine and
Baregine.* M. L. Olivier has investigated the question of under what
form the sulphur-containing organisms of glairine and baregine lose this
metalloid.
He finds that they consume their intracellular sulphur
without oxidizing it. They produce HgS and CNS(NH4) which is a
This fact, which is
sulphosubstituted derivate of an isomer of urea.
absolutely new, seems to assign to sulphur a function of which no
example is as yet known. It is possible that this body is capable of
replacing oxygen in the transformation of albuminoids into amides, and
in a general way, in the combustion of living matter.
In a further communication I the author gives an account of some further experiments,
which show, inter alia, that during life the formation of SOj follows, and
does not precede that of HjS. After the death of the organisms the
intracellular sulphur may be oxidized, and the reaction is quite different
from that which obtains during life.

—

*

Comptes Rendus,

cvi.

(1888) pp. 1744-6.

f

Tom.

cit.,

pp. 1806-9.
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MICROSCOPY.
o.

Instruments, Accessories, &c.*
(1)

New

Stands.

—

Erecting Microscope.* In this instrument (fig. IGl)
Ahrens'
the erection of the image is obtained by two right-angled prisms
Fig. IGI.

crossed in the way used in some
of the binocular field-glasses.
Tlie form of the prisms will be
from the woodcut,
gathered
which shows the boxes in which
they are i^laced. The ft)llowing
is Mr. C. D. Ahrens' description
of the instrument.
" The advantages of this over
the one I made some years ago
are that the rays arc parallel
with the stage, and better definition of the object is given. The
prisms are not so troublesome
to

make, and by making them

of quartz more light is obtained.
The surfaces are also more perfect, and they are less liable to
If prosweat or get injured.
perly cut they only show one
image.
As the rays travel
across the prisms to the extent
of about 3 in., only a short
I believe
body is required.
such an erecting Microscope
way to see the
is the only
objects in their right form, as I
have found that lenses when
used for inverting mike some
objects appear as in a pseudoscope with prisms."

Klein's Excursion MicroDr. L. Klein writes
scope.!
that botanists and zoologists
who are accustomed to make
excursions to collect microscopical specimens only too often feel the
want at the collecting place of a useful Microscope which would enable

—

them to determine approximately what they have collected, and to
By
recognize whether a locality ofters them any advantage or not.
practice a rough separation of the larger specimens can be made with
the naked eye, but of the smaller ones many a rare specimen is over* This subdivision contains (1) Stands; (2) Eye-pieces and Objectives; (.3) Illu{ty} Microscopical Optics
minating and other Apparatus; (4) Fliotomicrography
and Manipulation (6) Miscellaneous.
t Zeitschr. f. Wiss. Mikr., v. (1888) pp. 19G-9 (.S figs.)
;

;

ZOOLOGY AND BOTANY, MICROSCOPY, ETC.

1021

looked which with the Microscope would have been easily recognized
Especially annoying is it when, with collecting-glasses full,
as such.
fresh finds are made, and the question as to what has to be thrown aside
has to be answered by macroscopical examination alone.
For excursion purposes the ordinary instruments are too heavy. The
cheap school or " Salon " Microscopes are easy of transport, but not
sufficiently good for the purpose.
The only useful instrument, the socalled Algensucher of Zeiss, has the
disadvantage that it only gives a
Fig. 162.
very small field of view, so that
small interesting objects may be
easily overlooked, and much time is

consumed in setting up the object.
These considerations induced the
author to attempt to combine the
advantage of easy portability with
the use of a good instrument.
The
instrument devised by him, and

shown in fig. 162, was constructed
by Herr E. Winkel of Gottingen,
and has been proved by use to be
admirably suitable for the purpose
The weight of an ordinary
Microscope is centered chiefly in the
stage, the pillar, and the foot.
In

intended.

the present instrument the stage is
made as small as possible (52 mm.
by 52 mm.) and the pillar and foot
dispensed with altogether and replaced by an ordinary stout walking
stick provided with a sharp ferule.
The stick is fixed upright in the ground, and thus affords to the Microscope attached to it a most convenient position for observation. The

Fig. 163.

Fig. 164.

instrument, for convenience of transport, is made up of three parts
the
stick, near the handle of which is firmly screwed a metal plate (fig. 163)
1888.
3 z
:
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the reception of the two principal parts, the socket with the
Microscoi)e-tube ami the Btago with the mirror.
These parts, with the
objective and eye-piece, are contained in a box 12 cm. long and 6 cm.
wide and deep (fig. IGi), which can bo carried in the pocket or slung
across the shoulder by a strap.
The body-tube (115 mm. long) slides by hand in the socket for
focusing, but,the author suggests replacing this by the ordinary rack-andpinion arrangement. The socket (iG mm. long) is attached by means of a
short arm to a brass piece 19 mm. broad and GO mm. long, which reaches
down to the top of the stage. Through this piece passes a broad-headed
screw, by which the socket is firmly screwed to the metal plate on the
stick.
pin above and below the screw fitting into cori'esponding holes
in the metal plate helps to keep the socket firmly in position. The stage
with the mirror is fastened to the metal plate in a similar way.
The
mirror is only arranged for direct illumination, but is movable in all
directions, so that the handle of the stick can never interfere with
the observation.
In the figure the stage-opening is represented by
mistake as rather too large, so that a diaphragm would bo necessary if it
were desired to use somewhat high powers.
stage-opening of only
2 to 3 mm. is found to be most suitable for all purposes, and renders
diaphragms unnecessary unless a specially low power is used.

for

A

A

—

Pritchard's Microscope with "Continental" Fine-adjustment. An
early form of achromatic Microscope is shown in fig. 1G5, which, from
several points of its construction, we have ventured to assign to the lato
Antlrew Pritchard, and which is interesting from the peculiarity of the
fine-adjustment.
The spiral spring encircling the stem, in combination with the
arrangement of the fine-adjustment screw below, would seem to indicate
that what is generally known as one of the earliest forms of the " Continental " fine-adjustment

was very soon adopted in England, if, indeed,
construction here did not precede G. Oberhiiuser's, to whom the
origination has been generally attributed.
It is obvious that, if the
spiral spring were sheathed by a tube, the fine-adjustment would be the
" Continental " pure and simple.
The rectangular motions of the stage, actuated in diagonal directions
on either side of the stem, are similar in design to those shown in one of
A. Eoss's earliest Microscopes figured in the 7th edition of the Encyclopjedia Britannica,' and shown in fig. 16G from an extant example, a
form which was also issued under Pritchard's name.
The condenser beneath the stage, with its long tube mounting, in
the continuation of which the mirror is placed, reminds one of the tube
with sliding condenser and mirror below, which formed an accessory to
many of the earlier Pritchard and Koss Microscopes, and which was
in fact a modification of Wollaston's doublet Microscope.
its

'

—

Griffith's Fine-adjustment.
Mr. E. H. Griffith sends us the following description of his new fine-adjustment. In fig. 1G7, 1, 2, 3 represent the milled head, pinion-axis, and pinion of the ordinary method of
coarse-adjustment. The milled-head (1) is countersunk on its inner side,
and the small wheel (4) is made to exactly fit the countersunk space,
the inner surface of (1) and of the wheel (4) being perfectly smooth
and flat. Attached to (i) is the socket and pinion (7), all of which are
perfectly fitted over the pinion axis (2) between the pinion (7) and milled
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A

leather washer (5) is made to rest closely against the inner
(1).
surfaces of (1) and (4).
It is held in position by another washer of
metal (6) which, by means of two screws passing throufjh it and (5), is
small tonsiou-wlieel (10) has a screw
made fast to the milled head.
passing through both washers, also binding them to (1), and when desired,
locking the coarse-adjustment by making the whole combination prac-

head

A

Fio. 167.

FiQ. 168.

tically one wheel.
When the coarse-adjustment is used the spindle (8)
holds (7), (6), (5), (4), so that they cannot revolve with the pinion.
When the fine-adjustment is required the friction of the leather
washer makes the whole combination practically one wheel, which is
turned by means of the milled head (8), giving the entire range of the
coarse-adjustment.
Both adjustments are always ready for use except
when the coarse one is purposely locked to prevent accidents. All wear
is taken up by the spring as shown in the fig.
Fig, 168 shows the entire combination in proper position.

—

Necessity for a Sub-stage.* Mr. J. Mayall, junr., in the second series
of his Cantor Lectures on the Microscope at the Society of Arts, says
that, in his opinion, every Microscope with which it is intended to do
serious work should have a racking and centering sub-stage
and if the
opticians would supply an adapter fitted with a pivoting diaphragmcarrier, or even a disc of apertures, so that objectives could be conveniently used as condensers, they would add much to the interest of popular
microscopy.
As it is, it is to be feared that the great majority of possessors of
Microscopes are not aware of the immense advantages attendant upon
the use of condensers
achromatic condensers being, of course, far preferable, for it is with them alone that it is really practicable to observe
;

—

Jouin. Soc. Attn, xxxvi. (1888)

p.

1169.

*

.
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objects projected, as it were, in the image of the source of light focused
by the condenser. It is, without doubt, highly desirable to have a series
of achromatic condensers of different foci, to suit the field of view of
It appears not to be generally known that
objectives of different power.
distancing the lamp from the Microscope will give a considerable range
of size of luminous field, with one and the same condenser.

Steickek, S.— [Electric
[" By the use of his

Microscope.]

electric Microscope and of silver bromide plates, Prof,
enabled to get very fine photographs of living bacteria and other
moving cells. He has taken pliotographs of living white blood-corpuscles
with high-power lenses, which showed clearly and distinctly the networklike structure of those bodies."]
VI. (1888) p. 475.
Engl. Mech.,

Strieker

is

XL

(Sj

Eye-pieces and Objectives.

—

It has been
Defective Objectives and the Binocular Microscope.
observed that badly corrected objectives appear worse with the Binocular
Microscope than with the single tube. The reason of this is that with a
badly corrected lens the different parts of the aperture will not work
together exactly, the images formed by different parts disagreeing. In
using the binocular different parts of the aperture are always made
effective in forming the two images, so that the binocular is to this
extent a test for good correction.

Heueck,

H.

va n. —Las nouveaux

new apochromatic

objectives of

objectifs

apochromatiques de M. Reichert.

(The

Herr Eeichert.)

XIV. (1888) pp. 156-9.
Micro-objectives and Compensating Oculars

Bull. Soc. Belg. Micr.,

ScHULZE,

A.

—The new Apochromatic

of Dr. Carl Zeiss.

Proa, and Trans. Nat. Hist. Soc. Glasgow, II. .(1888) pp. 154-62.
F. E. Eine von Herrn Westien in Rostock angefertigte DoppeUoupe.
(A double lens made by Herr Westien of Eoatock.)
SB. Gesell. Nat. Freunde Berlin, 1887, pp. 146-7
TJeber eine binoculare Praparirloupe.
(On a binocular dissect„
„
ing lens.)
Tagebl. 60. Versamml. Deutsch. Naturf., 1887, p. 112

ScHULTZE,

—

(3)

Illuminating-

and other Apparatus.

—

Mr. T. Christy has recently
Koch's and Max Wolz's Reflector.
The lamp is shaded by a metal cover,
exhibited a novel form of lamp.
near the bottom of which is inserted a solid curved rod of glass with a
The light from the lamp passes into the rod, and after
plane end.
various internal total reflections, arrives at the end of the rod, where it
may be directed upon the object.
The apparatus has been patented in Germany by Dr. W. Koch and
Herr Max Wolz of Bonn, of whose specification the following is a translation

"

:

—

As

is well known, rays proceeding from a source of light in a glass
body on emergence are deflected from the normal. The more oblique
the rays, the more are they deflected, the consequence of which is that
finally they can no longer emerge, but are reflected back.
This happens
if the angle of incidence (for glass) amounts to
40f ° and over. Use is
* Patentschrift No. 42,818, Klasse 4, 29th July, 1887.
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made of tbis physical law in order to totally reflect all light-rays and
cause thcra to pour out on any particular spot. The glass bodies used
for tbis purpose are bent into the form of a parabola, and may consist of
solid glass or of a glass bell, in which the source of light is at the vertex
of the descending branch of the parabola.
" In the drawings different forms of the instrument are represented
thus fig. 169 shows in elevation and plan a glass boll, which can
be used as a lamp-glass. The outer as well as the inner surfaces of this
The rays from the
bell are bent on both sides into a parabolic form.
source of light Z, situated in an opening o in the middle of the bell, are
on both sides thrown from one parabolic surface to the other until they
:

Fig. 169

Fig. 172.

emerge and are dispersed from the lower end. All rays which enter the
glass body are totally reflected with the greatest intensity, since each
angle of incidence at least amounts to 40^ In the example chosen for
the drawing, the side surfaces are not parallel but converge towards a
point, in consequence of which the rays are rendered convergent before
they emerge from the lower end, and thus the intensity of the emergent
beam is heightened.
" This is also the case in the apparatus represented in fig. 170, which
may replace the laryngeal, ophthalmoscopic, &c., mirrors hitherto used.
By the use of this apparatus the light-rays are directed upon any desired
spot and there uniformly distributed, so that no shadows can occur.
The glass body in this case consists of a piece of solid glass bent into
a parabolic form, to which a small prism can be attached in order
better to see through the beam of light.
" By fitting into each other several of such parabolic glasses with
sides running both parallel and also towards each other, it is possible to
direct the light upon any particular spot which cannot be directly
illuminated.
Various examples of this are shown in figs. 171 and 172."
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on Bacteria at the
Nuttall's Warm Chamber.*—For experiments
apparatus shown
temperature of the blood Dr. G, Nuttall devised the

m

««es'"-.'.'i!;:jL^i-----''-^-^'

:;;i!l!!;lB'!lll!li;!i!l:l:!li;;M'

fig,

173, which is a modification of the warm chamber of Sachs, the figure
left being a front view (open), and that on the right a side view

on the

(closed).
* Zeitschr.

f.

Hygiene,

iv.

(1888) pp. 353-94 (1

pi.

and

1 fig.).
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Tbo whole of the lower part of the Microscope, with the object, is
inclosed in a metal box, the four walls and bottom of which are double.
The two sides are hinged on the bottom so that they can be turned down
These
to facilitate the arrangement of the object in the first instance.
the other two and the bottom being filled with
are filled with asbestos
lamp beneath heats
water.
The walls and top are covered with felt.
thermometer passing into
the water, which warms the air in the box.
one of the walls shows the temperature of the water, and a second one
passing through the top into the interior shows that of the inclosed air
and the object. If it is desired to move the object during observation,
;

A

A

an oval opening in one of the sides (closed by the cover shown on the
ground between the two figs.) enables the hand to be introduced, and
so saves the lowering of temperature which would be likely to arise if
The inner surfaces of the walls are, in
the whole side were let down.
use, lined with several layers of wet blotting-paper.
Dr. Nuttall considers that the apparatus has great advantages over
an ordinary warm stage, as the temperature can be maintained to fractions
of a degree for a long time, and the thermometer shows accurately the
temperature of the object.

—

Mr. Selmar SchonModification of Pagan's "Growing Slide."*
land, referring to the arrangement designed by the Rev. A. Pagan for
growing on microscopical slides small organisms, such as rotifers, algae,
&c., which live in water and require a frequent change of the medium,

In the
says that the results obtained with it were very remarkable.
original design, however, the slide had always to bo removed from the
Microscope and kept on a specially constructed stage ; and although in
many cases this is of no importance, yet occasionally it is a very great
drawback. The author has, therefore, devised an arrangement which
Fig. 174.

allows of the slide being kept constantly on the stage of the Microscope,
and thus of the continuous observation of the same individual for weeks,

and even, under certain conditions, for an indefinite period.
arrangement is represented in fig. ITl.

The

slide

A

has the ordinary form, but
*

Ann. of

Bot.,

ii.

is

made

(1888) pp. 227-31 (2

The

slightly longer than

figs.).
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the stage of the Microscope so as to project a little at both ends. On
it is placed a piece of ordinary blotting-paper which just leaves the
margins of the slide free ; a hole is cut out in the centre of this paper B 0,
and at one end is a triangular prolongation B', which is bent downwards
Water is drawn from a tumbler E by means of a
close to the slide.
capillary tube D, and drops on to the blotting-paper. The author usually
makes the tube just wide enough to allow a small drop of water to escape
The water is drained off by the triangular
about every 20 seconds.
An inverted
prolongation of the blotting-paper already mentioned.
flask F, filled with water, has its mouth just touching the surface of the
water in the tumbler E, and keeps the level of the water in the tumbler
constant, thus ensuring the regular escape of drops from the capillary
The capillary tube has a thickened portion in the middle,
tube D.
which is convenient to keep the tube steady. To be quite sure that the
tube will work properly, it is well to empty and refill it every 21 or 48
hours.
On the right of the fig. the apparatus is represented in use.

DixoK, H. G-.—Sub-stage Condensers.
Geosse, W. Ueber Polarisationsprismen.

—
a. — Prismenkombination

Engl. Mech.,

(On

XL VIII.

(1888) p. 199.

polarizing prisms.)
72 pp., 2 pis., Kiel, 1888.

ans Ealkspatb zwecks Miscbung nnd Ver(Prism-combinations of calc-spar for mixing and
gleichung von Licbtbiindeln.
comparing light-pencils.)
[German Patent, No. 43,569, 27th September, 1887. Could be used as a
comparator such as Inostranseffs.]
Zeitschr. f. Instrumentenk., VIII. (1888) p. 371 (1 fig.).
[Manton, W. p., and others.] Sub-stage Condensers.
[Principally a description of the Abbe Condenser.]
The Microscope, VIII. (1888) pp. 312-3.
Weiss, D. Ueber die Hamatoskopie des Dr. A. HenoccLue.
Prag. Med. Wochenschr., XIII. (1888) p. 117.

KrCss,

—

—

C4)

Photomicrography.

—

Jeserich's Photomierographic Apparatus.*
Dr. P. Jeserich describes the apparatus shown in fig. 175, which can be used either with
sunlight or artificial illumination and either vertical or horizontal, and

an ordinary Microscope can be used, provided it has a horse-shoe base
with sufficiently wide space to admit the light from the illuminating
apparatus.

The instrument consists of a rectangular iron base, to which are
screwed four vertical iron uprights of L shaped section, forming guides
for the camera to slide in.
The camera can be fixed at any height to a
plate between two of the uprights by means of a nut and bolt passing
through a slot in the platfe. These two uprights are accurately graduated,
so that an index on the camera gives the distance of the objective from
the focusing plate. The index lies at a point a little below the focusing
plate ; consequently the zero point of the scale is placed at the same
distance below the objective, and the true distance between the plate and
the objective is then given by a direct reading.
At the height of the
body-tube is a very shallow box, or kind of camera, fixed in the
same way by bolt and nut in the vertical slot, and united by a bellows
connection to the first camera. The lower face of the smaller camera has
in its centre a small opening provided with a screw-thread to receive a
* Jeserich, P.,

'

Die Mikrophotographie,' 8to, Berlin, 1888, pp. 99-105 (2

figs.).
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The objective may be replaced by an adapter,
which acts as a light-proof connection with the Microscojio when the
The liglit from the illuminating apparatus is transmitted
latter is tised.
through a circular opening in the base-plate and the Microscope is
screwed to the base by three adjustment-screws, so that the tube is
vertically above this opening and vertically below the centre of the
The
camera. The whole apparatus is placed on a strong wooden table.
photographic objective.

;

illuminating apparatus

is

attached to the upright shown in the figure,
Fig. 175.

and can be adjusted as required.

The mechanism

for

moving the

fine-

adjustment is described in the next note but one. The camera can be easily
used in a horizontal position. For this purpose the base-plate is hinged
to the table on the right-hand side, so that it can be inclined along a
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semicircular guide until it finally rests in a horizontal position upon the
support at the end of the table. In this position the apparatus is at a
height of about 70 cm.
Mr, E. H. Griffith suggests
Griffith's Photomicrographic Camera.
the use of a camera made of a wire spring cone in the place of the ordinary bellows (fig. 176).
Fig. 176.
The wire is properly tempered
and of sufficient diameter to keep
it in position.
It is covered with
black tape to prevent reflection,

—

and

a

closely fitting

piece

of

black cloth or other suitable
material is placed over the entire
frame.
For transportation the
camera may be put in a very small
space,

and

it is less

liable to accident than those with bellows

made of

leather.

—

Figs. 177 and 178 represent
Jeserich's Focusing Arrangement.*
Dr. P. Jeserich's contrivance for working the micrometer screw from a
distance where the upper part of the
Microscope with the stage is made to
Fig. 177.
revolve, as in the Hartnack model, the
mechanism following all the changes
of position and the micrometer screw
not being loaded. S is a horizontal
endless screw working in bearings at
attached to the cross-piece of the
Microscope; at one end this screw
carries a grooved wheel R ox about
5-6 cm. diameter, which serves as a
pulley, any motion of which is communicated by means of S to the toothed
wheel Z, which is attached to the
micrometer screw. The endless cord
passes from R over two freely-moving
pulleys upon one axle attached by a
clamp to the face of the camera, and from these over two similar
pulleys at the other end of the camera ; beyond these a weighted pulley G
(5-10 grams) is suspended on the cord so as to keep it always taut. The

XX

Fig. 178.

movement of the string is thus communicated to the micrometer
screw, while the whole apparatus is able to follow any movement of the

least

* Jeserich, P.,

'

Die Mikrophotographie,' 8vo, Berlin, 1888, pp. 132-4 (3

figs.).
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178, in which position
horizontal camera.
in

for the cord is shown
can be used with a vertical, inclined, or

The most convenient arrangement

Microscope,
fig.

it

—

After deStenglein's Coarse and Fine Focusing Arrangements*
scribing a form of horizontal camera which docs not present any novel
features, Herr M. Stenglcin describes the method he adopts for moving
the coarse-adjustment. C (fig. 179) is the milled head of the Microscope
Fig. 179.

round which

is a cord ; C^ C^ are holes in the base-board for the cord to
pass through, and C" C^ weights attached to the cord at the focusing end
Each half of the cord passes over a couple of fixed
of the camera.

pulleys.

The device employed
Fig. 180.

for

moving the fine-adjustment is shown in fig.
180, and is claimed to be better than
any arrangement with toothed wheels.
It consists of a brass ring, the circumference of which is a little larger than
the head of the micrometer screw on
;

inner side are two fixed points,
while a third is supplied by a screw
which serves to secure the ring to the
milled head. To the outside of the
ring is fixed a light and thin brass
plate 45 mm. long, from the extremity
of which the cords pass over two pulleys
fixed to the board on each side of the camera.
At the opposite end of
the camera the cords again pass over a pair of pulleys, and are kept
taut by a weight of 25-30 gr.
By pulling one or other of the cords
motion is imparted to the micrometer screw.
its

—

Adaptation of the ordinary Eye-piece for Photomicrography.! Dr.
R. Neuhauss has found that if the lenses in the eye-piece be separated for
a little distance and an additional diaphragm fitted on, an image just as
sharp as can be obtained with the expensive projection-ocular is thrown
on the focusing screen.
The arrangement is extremely simple a paper case or tube, 2^ cm.
long, is fitted on to the brass tube of the eye-piece.
The internal
diaphragm remains in its original place, while the new one is fixed over
;

the eye-piece

by means of a short movable

tube.

• Centralbl. f. Baktpriol. u. Parasitenk., iii. (1888) pp. 442-5, 471-5 (3
t Zeitschr. f. Wiss. Mikr., v. (1888) pp. 328-9.,

figs.),
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The nearer the objects to be pbotograpbed are to the focusing disc,
the greater distance must the lenses of the eye-piece be removed from
one another. On the whole the lengthening varies from 1 to 2 cm.
Illumiiiatioii of Objects in Photomicrography.*— Dr. M. Stenglein
In photographing
gives the results of his experiments on this subject.
a microscopical preparation, .the light is passed through a condensing
lens on to the object, the image of which is thrown on some white screen.
If now the object be removed, the image of the light will appear in its
And the examination of this picture shows that its surface is not
place.
illuminated with perfect regularity, but that all the irregularities of the
zirconium and calcium plates are reproduced in the zirconium and
calcium lights. If a petroleum lamp with circular wick be used, the

dark streak in the centre of the flame appears.
If now the image of the light be made to approach the objective, it
will be noticed that the above-mentioned image gradually disappears and
in its place there appears upon the white disc a circle which is more or
less bright, according as the position of the image is in the objective or
in front of

Now

it.

illuminating lens be covered with a screen behind which
in a properly darkened room the cone of light can be observed, it will
be rendered evident that when the greatest possible brightness of the
light-circle is observed on the white screen, the cone of light is interrupted at the aperture of the objective.
If the cone be smaller than the objective's aperture, the image of the
light shows more or less sharply on the white screen, and therefore all
If the cone be larger than the
the shadow-lines of the source of light.
aperture, then the light and dark circles appear.
If, having in the above
described way obtained the greatest brightness and a regular illumination, the object to be photographed is inserted, it will be found that the
sharpness of the image towards the margin is much increased.
The author's experiments were made with Klonne and Miiller's
if the

3,4 objectives, and an apochromatic of Zeiss with 0*30 aperture
and 30
mm. focal distance.

1, 2,

•

—

Zirconium Light for Photomicrography.! Herren Schmidt and
Haensch have recently brought out a new burner for photomicrographic
purposes ; in this zirconium replaces the calcium cylinder, which is found
in practice to become partially consumed, and hence a rapid deterioraZirconium is found to be very resistant, even in the
tion of the light.
hottest part of the flame, and a small plate thereof fixed in platinum and
placed in the hottest part of the flame gives a splendid white light, the
spectrum of which extends from
to H, and is perfectly continuous,
being unbroken by any lines.
The advantages of the light are that it
gives a regular flame in any position, and when focused for the optical
axis of an apparatus the illuminating point remains steady at the same

A

spot.

Arsonval, —

—

d'.
Nouvelle Itimiere par incandescence du gaz d'eclairage. Application a Texamen niicroscopic[ue, a I'analyse spectrale et la photographie. (New
incandescent gas-light; its application to microscopical examination, spectral
analysis and photography.)
CR. Soc. Biol, V. (1888) No. 8.

* Centralbl. f. Bakteriol. u. Parasitenk., iii.
(1888) pp. 511-2.
t Zeitschr. f. Wiss. Mikr., v. (1888) p. 225.

—

J
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EoRERT,

S.

An

Appliance for making Photo-micrographs with the Microscope in

the upright position.

[Simply a riglit-angled prism.]
The Microscope, VIII. (1888) pp. 310-2 (2

figs.).

Fhotomicrographic Apparatus, Some.
Scicntijic Xeir:i, II.

(1888) pp. 3G1-2 (1

fig.),

378-9 (2

402-3

figs.),

(2 figs.).

(The new
Schmidt & Haensch, Die neue verbesserte Vergrossernngsoamera von.
improved enlarging camera of Schmidt aud Haensch.)
Phot. Mitthdl. V. Vogel, I. (1888) February, 4 pp.
Zeiss, C.

—Special-Katalog
C5)

iiber

Apparate

fiir

Mikrophotographie.

4to,

Jena, 1888.

Microscopical Optics and IXauipulation.

—

Microscopical Optics and the ftuekett Club Journal. Our remarks
on tliis subject at p. 817 bave produced letters from Mr. II. Morland
and Mr. T. F. Smitb,* tbe two authors whoso papers were referred to,
aud also from " A Member of both Societies.! These letters illustrate
in so marked a manner what wo desired to enforce, that we deal with
them further here.
One of Mr. Morland's original blunders was expressed in the following
" The only objection to my mind against this medium is that
words
" its refractive index is not sufficiently high for the new immersion
:

—

" lenses "
It is almost incomprehensible that notwithstanding the time
that has elapsed he shoiold not have appreciated the absurdity of what
he thus propounded but in the letter now published not the faintest
glimmer is shown of any recognition on his part that his statement was
as absurd as an assertion that the power of a telescope depends upon
whether it is encased in wood or brass.
But if Mr. Morland's want of appreciation of the principles of the
subject with which he was dealing is surprising, what are we to say to
Mr. Smith's letter, which contains the most astounding microscopical
mare's nest propounded since the days of the old aperture controversy.
It is hardly credible, but it is the fact, that Mr. Smith now justifies
his original criticisms on the difli-action theory, and which we ventured to
describe as " terrible nonsense," by the statement that that theory rested
on objectives of low apertiu'es, and that subsequently " the aperture of
objectives has been increased by nearly one-half," so that adherence to
the theory in the present day is " nothing better than superstition."
!

;

The first remark on this statement
was propounded, we had not merely

that

when the

difii'action theory
with a theoretical
N.A,, but water-immersion objectives with
maximmn aperture of 1
1'33 N.A., so that in the advance to 1*52 N.A. there is an increase not
The second
of nearly one-half or 50 per cent., but of 15 per cent. only.
remark is that Mr. Smith is by his own admission wholly unaware that
the theory was restated by Prof, Abbe after homogeneous-immersion
objectives had come into use, and that in 1882 it was again developed
is

di-y objectives

•

by him in the

The

fullest detail.
Member of
letter of "

A

both Societies " points the moral to

* Eng. Mech., xlviii. (1888) p. 178.
t Ibid., p. 159.
]\Ir. Smitli's idea as to Pruf. Abbe in 1875 "never having dreamt of the possibilities of tbe present objectives " is still more comical when it is considered what
has been published in this Journal by Prof. Abbe ou that very point, and the same
remark applies to his views on " doubliug the illuminating power," and " observing
by direct light."
X

"

;
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at the best is a very humiliating chapter so far as microscopical
"
Member " insists that when Societies print
optics is concerned.
rubbish in their Proceedings such comments as we made are beside the
mark. Let us look at the matter by means of a parallel case.
Suppose a Fellow read a paper at the Astronomical Society refuting
Newton's theory of gravitation on the ground that the premiss with

what

A

—

which he started was wrong that the apple fell to the ground simply
it got loose from the stalk, without which it would not have

because

Can

be seriously suggested that the Society, as a Society,
discredit for printing such a
paper in their Transactions? Is it conceivable that any astronomer
Member " does, that '5 If no paper is to
would venture to write as "
" appear in any journal because some one or other, and perhaps very
fallen.

it

would not very properly incur serious

A

" rightly, may consider it rubbish, most] Societies had better give up
" printing their proceedings altogether ; and if the opinions of an author,
" under his own signature, and controverted at the time of reading, are to
" be fathered upon a whole Society, either some animus exists or editorial
" craft

must be in a poor way

!

It is especially to the Society

who

print nonsense that the complaint

must be addressed, because it is they who are in reality the offenders.
To the end of time there will be authors who will write with an air of
transcendent knowledge on subjects of which they know nothing, and
who will make similarly absurd mistakes to those of Mr. Morland and
and Mr. Smith. If the matter rested there it would be of small consequence an affair of only passing amusement. But when it comes to publication it is a very different question.
Not only are the readers of the
papers misled, but microscopical science itself is degraded and disgraced,
and made a laughing-stock in other scientific circles.
There is no possible reason why a Microscopical Society should be
less jealous of its good name and credit than any other learned Society
and so long as we have any share in the conduct of this Journal we
shall spare no effort to prevent the publication by any recognized microscopical authority of views which whether by ignorance or only wrongheadedness, are what we have described as terrible nonsense. We are
glad to note that the tone in which the authors write in their recent
letters sufficiently shows that when they next write a microscopical
paper they will take much more care than they did with the last, in
order to avoid the comments it has been our duty to make, so that even
in that quarter some good will have been accomplished
the similar
feeling displayed in another direction by " A Member " leads us also to

—

;

the hopeful conclusion that even if similar authors should hereafter be
found, yet that we have seen the last of any reproduction in print of such
lamentable papers as those on which we have commented.
AmpMpleiira pellucida.
[Criticism, by Delta, of Mr. Nelson's note, ante, p. 809, and remarks by T. F. S.,
E. M. Nelson, Delta, and Jack.]
Engl. MecL, XLVIII. (1888) pp. 117, 138, 159, 178, 199 (1 fig.j,
219 and 260 (i figs.).
D'Agen, E. ^Initial Magnifying Power of Microscope Objectives.
Engl. MecL, XLVIII. (1888) pp. 178-9,
Hasselbekg, B. Uber eine Methode die Brennweite eines Linsensystems fiir
verscMedene Strahlen mit grosser Genauigkeit zu bestimmen. (On the method of
determining with great accuracy the focal length of a system of lenses for diiferent

—

—

rays.)

£icU. Acad. Imp. Sci. St. Petershourg,

XXXII.

(1888) pp. 412-34.

;
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a. Bestimmung der Hauptbildebene und Priifixng der Korrektionzustandes optischer Systeme. (Dotcriuination of tlie principal image-plane and
testing of the currection-coiuiition of optical systems.)
Ccntral-Zt;!. f. Optik u. Mcch., IX. (1888) pp. 205-8 (4 figs.).
Nelson, E. M. A simple Correction for Curvature of Image.
En.jL JilccL, XLVUI. (1888) pp. 259 (2 figs.).

Kerber,

—

Miscellaneous.

(6)

—Keview of Tripp's

British Mosses.'
["'Die author wisely advises her readers to avoid as much as possible the use
of lenses." (?)]
Joiirn. of Bot., XXVI. ri888) p. 351.
DoLBEAR, A. E. The Art of Projecting a Manual of Experimentation in Physics,
Chemistry, and Natural History, with the Porte-Lumiere and Magic-Lantern.
New ed., vi. and 178 pp., 119 figs., 8vo, Boston, 1888.

B., J. E.

'

—

;

Fabre-Domeegue. — Premiers

principes du Microscope et de la Technique Micro(First principles of the Microscope and microscopical technique.)
250 pp. and figs., r2mo, Paris, 1888.

scopique.

—

iJber den Einfluss der neueren Verbesserungen auf die Auschaffung
(On tlie influence of modern improveeines Mikroskopes seitens des Arztes.

Flesch, M.

ments on Microscopes

for

medical men.)
Corresphl. f. Schireizcr. Aerzte,

L e H M A N N,

O.

XVII. (1888)

p. 458.

—Molekularphysik mit besonderer Berucksichtigung mikroskopischer

Untersuchungen und Anleitung zu solchen, sowie einem Anhang

iiber mikro(Molecular physics, with special reference to microscopical
investigations, and a guide thereto, as well as an appendix on microscopical

skopische Analyse.

analysis.)

Vol. I., X. and 852 pp., 5 pis. and 375 figs., 8vo, Leipzig, 1888.
Jun. The Modern Microscope. I., II.
[Cantor Lectures at the Society of Arts, 1888.]
Juurn. Soc. Arts, XXXVI. (1888) pp. 1149-59 (19 figs.), 1164-72 (7 figs.).
RoYSTON-PiGOTT, G. W. Microscopical Advances. XXXIX., XL.
[Attenuated lines, circles, and dots.]
Engl. 3Iech., XLVIII. (1888) pp. 209 and 249 (1 fig.).

Matall,

J.,

—

—

p.
(1)

Technique.*

Collectingr Objects, including: Culture Processes.

—

Agar-agar for Cultivation.! Dr. Eiclitcr gives a method for
making agar wliich avoids to a great extent the difficulty of dissolving
While the meat (250 grm.) for the infusion is
this medium in water.
macerating in water, into a flask holding about 250 ccm. are poured
10 gim. of agar finely chopped up and 150 ccm. of Moselle wine.
Having been allowed to soak for a couple of hours, they are heated up

When the pieces are dissolved the
to boiling-point in a water-bath.
Next morning it is again liquefied in a
agar-wine is set aside to cool.
The gelatin-meatwater-bath and neutralized with carbonate of soda.
When
infusion, 2 per cent, gelatin, is then prepared in the usual way.
ready the agar wine is added to it, the mixture boiled for a quarter of
an hour, and the whole filtered while hot.
The fluid (20-30 ccm.) which flows through at first is somewhat
cloudy, but afterwards becomes quite clear.

If cloudy the filtrate

must

* This subdivision contains (1) Collecting Objects, including Culture Processes; (2) Preparing Objects; (3) Cutting, including Imbedding and Microtomes;
(4) Staining and Injecting (5) Mounting, including slides, preservative fluids, &c.
t Berlin Klin. Wochenschr., 1887, p. 600.
(6) Miscellaneous.
;
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In order that the mass may have the proper degree of
re-filtered.
consistence it is necessary to use only 350 c.cm. of water in making the
meat infusion instead of 500, in view of the addition of the 150 ccm.
wine.
All kinds of microbes thrive excellently on this medium.
be

Albumen
organisms.*

of Plovers'

Eggs

as

Nutrient Medium for Microthe albumen of plovers' eggs

—Dr. D. Dal Pozzo prepares

The egg is first carefully cleaned externally,
in the following way.
and then, having been opened, the thin albumen which runs out is
received into a sterilized vessel. To this one-fourth of water is added,
and then the medium is poured into test-tubes, &c., where it is discontinuously sterilized, and allowed to set obliquely. From one egg four or
If necessary the medium may be modified with
five tubes may be filled.
The thicker portion of the albumen surglycerin, dextrin, paste, &c.
rounding the yolk may also be made use of by diluting it with water,
it is then filtered and treated as
Discontinuous sterilization is not absolutely necessary, as the albumen is always free from micro-organisms.
The albumen mass may also be used for the production
The inoculating matter is finely disseminated
of plates.
throughout the albumen, and the plate is then dried over
sulphuric acid, and the micro-organisms developed in a moist
chamber at ordinary temperatures.

and even with glycerin

;

before.

Fig. 181.

^

New Method
isms-t

for Cultivating Anaerobic Micro-organ—Dr. H. Buchner's
method consists in absorbing the

There results an
oxygen by means of pyrogallio acid.
atmosphere of nitrogen and a little carbonic acid mixed
with a trace of carbonic oxide.
The apparatus is shown on a reduced scale in fig. 181.
The outer tube is usually made 22-24 cm. long and 3 cm.
wide, the inner tube having corresponding proportions.
In
the bottom of the outer tube is placed 1 grm. of dry commercial pyrogallic acid, and on this by means of a pipette
are poured 10 ccm. of a 10 per cent, solution of caustic

The smaller tube containing the previously inocupotash.
lated gelatin, &c., is then placed within the larger one, and
prevented from reaching the bottom by means of a wire
The smaller tube is plugged with cotton wool, and
stand.
the outer one with a caoutchouc bung.
If the air space in the outer tube amount to 100 ccm., the
quantity of pyrogallic acid to 1 grm., and that of the potash
solution to 10 ccm., then the absorption of oxygen is completed in an incubator at a temperature of 37° in 24 hours.
If the temperature be only 20° C, then it takes about two
days to remove the oxygen entirely, while at 0° C. the absorption is very
slow.
Frequent shaking of the pyrogallic acid produces of course a quicker
absorption, and the addition of the alkali boiling hot accelerates the
action.
This method is said to save much time and labour in the
laboratory.

.Ml

* Med. Jahrb., 1887, pp. 523-9.
t Centralbl. f. Bakteriol. u. Parasitenk.,

1888.

iv.

(1888) pp. 149-51 (1 fig)
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Frl. M. Raskin has mixrlo an elaborate series
Milk as a Medium.*
of experiments on tlio culture of pathogenic micro-organisms on a tirm
and transparent basis prepared from milk. From milk three kinds of
culture-media may be obtained, (1) where casein is retained, (2) where
The investiit is replaced by peptone, or (3) by sodium albuminate.
gator describes the preparation of milk-peptone-gelatin, milk-peptonoagar, milk-casein-gelatin, milk-casein-agar, milk-albumen-gclatin, and
milk-alburaen-agar.
The media provetl to be very suitable. Eight
species of Bacteria were found to flourish, Bacillus mallei, B. typh.

abdominalis,

Komma

bacillus cholerse asiaticse,

B.

tussis convuls., Staplnjlo-

C0CCU8 pyogenes albus, Steph. pyog. aureus, Bacillus anthracis,

Pneumo-

coccus friedliinderi.

—

Bacillus Tuberculosis on Potato.f Dr. A, D.
the bacillus of tubercle on potato as follows.
Into narrow test-tubes, of the shape devised by Roux, are placed slips of
These are then sterilized for half an hour at 115^. When
potato.
withdrawn from the steamer, the tubes are placed at an angle of 30^, in
The potato is then inoculated, the
order to get cool, and also to drain.
tubes plugged and kept at a temperature of 39°.
After a dozen days' incubation the culture appears. It is whitish
and glossy, and shows up distinctly against the yellow colour of the
In 5 to 6 weeks the surface is covered with greyish-white
potato.
If glycerinated potato be used, the bacillus seems to
granulations.
The pathogenic properties of the
devclope with greater rapidity.
bacillus are quite maintained, rabbits inoculated therewith die in

Cultivation

Pawlowsky

of

cultivates

18 days.

The author is of opinion that the reason why other experimenters
have failed to propagate the bacillus on potato, is that they have failed
to recognize that humidity is an essential condition of the life of this
microbe.

—

Cultivation of Anaerobic Microbes.^ M. E. Eoux describes some
For cultivating in licjuid
apparatus for ciiltivating anaerobic microbes.
media, in carbonic acid, or other gases the author uses Pasteur's
double tubes, the open ends of which unite in a common narrow glass
tube, besides which there is an additional tube at the side for filling
Tlie apparatus having been sterilized, the one test-tube is
purposes.
filled through the side tube with the inoculated nutrient solution, the
other with sterile solution, after which the side tubes are melted up.
Through the common exit tube the flask is evacuated with an air-pump
The connecting tube is now
and then filled with the gas desired.
The nutrient tube is for control purposes, but afterwards
melted up.
may be used for another inoculation.
The simple plan for cultivating anaerobic microbes in solid media is
to fill completely pipette-like vessels with gelatin nearly boiling, and
The gelatin is freed from air by the boiling.
then to melt iip the ends.
The tubes are inoculated by breaking off an end and then inserting the
platinum needle, after which the end is melted up again.
Another
method employed is to have test-tubes with a narrow neck and then
introduce the gas by means of a capillary tube passing through the
This done, the neck is melted up.
cotton-wool plug into the gelatin.
• Biol. Centralbl.,
t

Ann.

viii.

(1888) pp. 462-70.
(1888) p. 315.

Inatit. Pasteur, iL

% Ibid.,

1887, No.

2.
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The author also uses test-tubes 25 cm. long and 3 cm. broad, ending
in a narrow tube 10-15 cm. long, which serves to connect with the airpump and gasometer. When the tubes are filled with a small quantity
of agar or gelatin they are inoculated, evacuated of air, and then filled
with the selected gas.
This done, the tube is melted up and the tube
laid in the horizontal position.
An original experiment of the author's in anaerobic cultivation was
The gelatin
to use Bacillus suhtilis as an agent to use up the oxygen.
was boiled up in a tube with a narrow neck, then set by immersing in
The inoculated gelatin was then
ice-water, and at once inoculated.
covered with a layer of agar inoculated with the B. suhtilis, whereupon
the tube was melted up.
When the aerobic B. suhtilis began to develope
it absorbed the free oxygen present in the tube, and thereby created, for
the germs of the anaerobic microbes lying below, the proper condition for
their development.

of the " Typhus" Bacillus in coloured nutrient
Birch-Hirschfeld has applied the method of staining
Bacteria in the living condition to the study of the morphology and
development of the typhoid Bacillus. The staining of the living Bacteria

Cultivation

media.*

— Herr

was effected partly in drop-cultivations and partly in test-tubes.
For
making the bouillon drop-cultures the author used the ordinary hollowground slides.
The cover-glass was fixed on a rim made out of 5 parts
vaselin and 1 part paraf&n.
This rim was run on the slide with a turntable while the mixture was hot.
This kind of rim allows the coverglass to be easily lifted up, and an incubation does not run into the
drop.
Instead of the dyes usually adopted the author employed
phloxin-red, a pigment which does not cause, like fuchsin, methyl-violet,
&c.,

a granular precipitate

to

be deposited in the bouillon.

Of

a

sterilized watery 1 per cent, solution of phloxin-red 1 ccm. is added to
6 ccm. of sterilized slightly alkaline bouillon.
Of this the drops are

the typhoid Bacillus grows up coloured a bright red.
which remain unstained in cover-glass preparations, are
here (typhus and anthrax) brightly stained, and often more strongly
than the rest of the protoplasm. If the bouillon solution be less stained
than in the foregoing the spores only are stained.
Benzo-purpurin in similar quantities is still more suitable for the
purpose than phloxin-red. This dye stains the spores brown.
One of the positive results, according to the author, of this method
is to set at rest the disputed question of endogenous spores in typhoid
Bacillus.

made, and in

The

it

spores, too,

The author furthermore showed from the example of anthrax Bacillus
way are unaffected both in development and

that Bacteria bred in this
virulence.

New Method of cultivating Bacteria in Coloured Media for Diagnostic Purposes.! Dr. Noeggerath constructed a mixture of anilin dyes
to correspond as nearly as possible with the spectrum colours.
Of these
dyes strong watery solutions were made, and then mixed in the following
proportions :— Me thylen-blue, 2 ccm.
gentian-violet, 4 ccm.
methylgreen, 1 ccm. chrysoidin, 4 ccm. fuchsin, 3 ccm.
This mixture was
then diluted with 200 ccm. water and added unfiltered to the gelatin in
the proportion of 7-10 drops to about 10 ccm. of the latter.
The whole

—

;

;

* Arch.

f.

Hygiene,

;

;

vii.

(1887}

p. 341.

f

Fortschr. d. Med.,

vi.

(1888) p 1

4 A 2

—

——
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having been boiled twieo or thrice in a tcst-hibc was poured out on a
plate, and when it had set, inoculated with the microbes to be examined.
With the development of the microbes certain colours may appear for
example, Strcjytococeits pnogcncs forms an orange-red streak in the midst
of the dark-grey gelatinous mass. As this colour was not in the original
mixture, the author regards it as a product of the vital activity of the
;

Bacteria.

—

Improvement in Plant's Flasks for sterilizing water.* Dr. H.
Plaut finds that his sterilizing bottles are subject to the inconvenience
of an escape of the water when the closure of the stopper and neck is
This is obviated by using a cork stopper, and by
quite air-tight.
drawing out the glass tube as far as the level of the water. When
sterilization is comj^leted the glass tube is pushed back again.

—

Fire-proof Cotton-wool Plug for Test-tubes-f Dr. S. Bartoschewitsch has invented a modification of the cotton-wool stopper which
consists in moistening it, before sterilization, with silicate of potash.
Any shape can then be given to tlie plug with the fingers. The mass
dries during sterilization, and in this way is produced a tire-proof casing
which is difficult to remove from the plug, and can be used again a
thousand times. This modification has the further advantage of preventing the nutrient medium from drying, and is much more convenient
than the caoutchouc capsule in vogue.

BoRDONi-UFFREDrzzi,

Gr.

—La

Coltivazione

culture of the leprosy bacillus.)

(The
del bacillo della lebbra.
Arch. Sci. McJ., XII. (1888) p. 53.

Manger

(On flie prrjiaraI, C.
Sulla preparazione della gelatine all' agar-agar.
Gazz. dc'jii Ospitali, 1888. pp. 170-80.
tion of gelatin from agar-agar.)

KorssELET,

C.

of Collecting and Keeping Pond-life for the
Trms. Middlesex N.d. Hist, and Sci. Soc., 1888, pp. 64-71.
Einc Modification des Koch'schen Plattenverfahrens. (A

On some methods

Microscope.

ScHiMMKLBrscH,

C.
modification of Koch's plate process.)

SoYKA,

— Bakteriologische

Fortschr. dcr Medizin, 1888, pp. 616-9.

mit besonderer Beriick(Bacteriological
quantitativer bakteriologischer TIntersuchnngen.
investigation metliods, with special reference to quantitative bacteriological
investigations.)
I^>'i"J- ^Icd- Wochenschr., 1888, pp. 429-30.
.J.

Untersuchungs-methoden

sichtigung

(2)

Preparing' Objects.

—

Methods of Examining Blood-corpuscles. J According to Prof. A.
Mosso there are three principal reagents suitable for the examination of
blood.
The first of these is sodium chloride 0*75 per cent, solution, and
this is unsatisfactory, as it alters and decolorizes many corpuscles.
This negatives the advantages which this salt possesses in allowing the
examination of blood in the fresh condition. Against the use of serum
and iodized serum there are also weighty objections.
The other two reagents are perchloride of mercury, and osmic acid.
These fix and solidify the blood, but the former suffers from the
inconvenience of coagulating the serum. Perchloride of mercury is
used chiefly according to the formulae of Pacini and Hayem. The
solution of the former is mercury perchloride 1 gr.
sodium chloride
4 gr. distilled water 200 gr.
Hayem modified Pacini's formula as follows
Distilled water
;

;

:

• Centralbl.

Bakteriol. u. Parasitenk.,
X Arch. Ital, Biol., x. (1888) pp. 40-8.
f.

iv.

—

(1888) pp. 152-3.

f Ibid., p. 212.
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;

;
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;
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perchloride of

;

The

chief objections to mercurial solutions are, according to the
that they do not prevent all the corpuscles from becoming
altered, and that they always produce a decoloration of the red
corpuscles.
Osmic acid used in 1 per cent, solution preserves blood-corpuscles
better than any other known reagent, and does not precipitate the
albumen like sublimate. It fises the leucocytes in their natural condition, and though they become granular, they remain transparent, and
preserve their proper and characteristic outlines.

author,

—

Preserving Blood-corpuscles for Microscopical Examination.*
of preparing permanent microscopical sj)ecimens
of blood-corpuscles is extremely simple, and in Mr. R. Leigh's hands
has yielded very satisfactory results.
A thin film of blood on a cover-glass is gently dried, and inverted,
for half an hour or more, into a covered capsule containing a halfsaturated solution of safranin in absolute alcohol.
The loosely adhering
stain is then washed off by a stream of distilled water, after which the
specimen is again thoroughly dried, and mounted either in Canada
balsam, liquefied by heat, or thinned by turpentine.
With human blood the corpuscles are stained a beautiful clear pink
colour, and in non-mammalian blood the nuclei are stained dark pink,
while the rest of the red corpuscles are lightly tinged. The specimens
which were made three months before have retained their colour

The following method

perfectly.

Methods for Investigating the Structure of the Central Nervous
Organs in health and disease.f In his Introduction to the Study of
the Structure of the Central Nervous Organs in health and disease,' Dr. H.
Oberstein recommends the dissociation method of Stilling. Harden in
Miiller's fluid, and then place in absolute alcohol.
Then immerse in
artificial wood vinegar for several weeks (glacial acetic acid 200 gr.,
water 800 gr., kreosote 29 drops). The preparations can, after being
treated with oil of cloves, be mounted in balsam.
If continuous series
of sections be required, the tissue should be hardened in bichromate of
potash.
Begin with a 1 per cent, solution, change very often, gradually
strengthening to 2 or 3 per cent, (time 6-8 weeks).
In an incubator at
from 35°-45° hardening is effected in 8-14 days. Special care is

—

'

necessary for hardening spinal cord. If the preparations are to be kept in
the bichromate solution after having been hardened, the strength should
be • 1 per cent. Hardening may be hastened by the addition of 20 to
30 drops of a 1 per cent, solution of chromic acid to the solution of
the salt.
When hardened the preparations are to be washed and then
transferred to 50 per cent., and finally to 95 per cent, spirit.
Miiller's
and Erlitzki's fluids and bichromate of ammonia are condemned. The
best fixative for the delicate structures is a modification of Flemming's
solution (Fol):
osmic acid 1 per cent., 2 vols.; chromic acid 1 per
cent., 25 vols.
acetic acid 2 per cent., 8 vols. ; water 68 vols.
After
being in this fluid for 24 hours, the pieces are thoroughly washed and
then placed in 80 per cent, spirit.

—

;

* Journ. Anat.

and Physiol., xxii. (1888) p. 497.
Wien, 1888, 406 pp. 178 figs.

t 8vo, Leipzig u.
V.

(1888) pp, 203-7.

Cf. Zeitschr.

f.

Wiss. Mikr.

—
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Fur

The

Ptainin'T,

sections

Gerlacb's ammonia-carmiue is most recommended.
stained in 3 to 5 minutes, if placed over a waterLowenthal's picrocarmine, Czokor's
boiling water.

may be

bath filled \\itli
cochincal-alum solution, Bismarck brown, nigrosiu, and Grcnacber'salnmcarmino arc also mentioned favourably. For staining the nervc-slicatbs,
ammonia), and Golgi's
glycerin
osmic acid (osmic acid 1 per cent.
sublimate and silver methods arc also alluded to. Palladium and gold
and Weigert's method are mentioned.

+

+

Methods for Examining the Structure of the Cerebrospinal Nerves-*
L. Potruuc found that the two following methods were the

]VI,

best for investigating

nerves

the structure of

the

intracranial

and

spinal

:

fluid, and nitrate of silver. The
(1) Bichromate of potash, or MuUer's
pieces of nerve were kept in a 2 per cent, solution of the bichromate, or iu
The hardenMiiller's fluid, frequently changed, for at least two mouths.
25' C.
incr was accelerated by keeping the fluids at a temperature of about

After this the pieces are placed for 24 to 48 hours in 0*75 per cent,
The sections are
solution of nitrate of silver and kept in a warm place.
washed several times, to free them of excess of nitrate of silver, with
ordinary spirit, and finally with absolute alcohol. They are then passed
through creosote and turpentine oil successively, and having been placed
on a slide, are covered over with dammar merely (no cover-glass). The
disadvantages of this method are the copious precipitate on the surface
of the sections and the inconstancy of the staining.
Muller's fluid, and sublimate. The
(2) Bichromate of potash, or
pieces are first hardened as before, and then are placed by degrees in
0-35-0 -5 per cent, sublimate solutions, which must for the first 10
In this
days be renewed daily, and afterwards every third or fifth day.
The further
solutioB the pieces must remain for at least two months.
treatment is as before, except that the copious use of water is required
before the sections are placed in spirit in order to prevent the precipitate

on their surface.

The foregoing methods may also be used for isolation of the
elements
(1) The pieces hardened in bichromate are thoroughly
stained with ammonia-carmine, picrocarmine, chiuolein, or metliylenblne, and then dissociated in glycerin or some other suitable medium.
Eanvier's one-third spirit. Small
(2) The preparations are macerated in
pieces are then shaken up in a test-tube with a little water, to which
picrocarmine and afterwards osmic acid arc added.
:

—

of Bone and Teeth and retaining their
I>r, L. A. "Weil takes only fresh, or nearly fresh, teeth,
parts.t
and in order to allow reagents and stains to penetrate into the pulp
cavity, divides the tooth immediately after extraction with a sharp
" allowing water to
fret-saw, below the neck, into two or three pieces,
The pieces are then laid in concentrated
trickle over it the while."
sublimate solution for some hours to fix the soft parts. After this they
are washed in running water for about one hour, then placed in 30 per

Making Preparations

—

soft

which in 12 hours is changed to 60 per cent., and again
Then, in order to remove the
after a similar period for 70 per cent.
black sublimate precipitate, the teeth are laid for twelve hours in 90 per

cent, spirit,

Interaat. Monatschr. f. Anat. u. Physii-l., v. (1888) Heft.
t Zeitschr. f. WisB. Mikr., v. (1888) pp. 2U0-2.

i.
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1- 5-2-0 per cent, tincture of iodine has been
afterwards removed by immersion in absolute
is
iodine
added.
alcohol, until the teeth become white.
For staining, alcohol or aqueous solutions of borax-carmine gave the
From the absolute alcohol the teeth are removed to
best results.
nmning water from 15 to 30 minutes, and then placed in the stain.
In the watery solution of borax-carmine they remain one or two, in the
They are then transferred to acidulated
spirituous two or three, days.
70 per cent, spirit (70 per cent, spirit 100 ccm., acid, muriat. 1 0)_in which
they remain, the watery ones stained at least 12, the alcohol-stained ones
36 hours. This done, they are immersed for about 15 minutes in

cent, spirit, to whicli

The

•

24

to

90 per cent, spirit, and then for half an hour in absolute alcohol, after
which they are transferred to some ethereal oil for twelve or more hours.
The ethereal oil is then quickly washed off the objects' with pure
xylol, and then they are placed for at least 24 hours in pure chloroform.
After this they are passed into a solution of balsam in chloroform. The
balsam is prepared by drying, in a water-bath heated gradually up to
90°, for eight hours or more, until when cold the mass will crack like
Of this balsam so much is added to the
glass on being punctured.
chloroform as to make a thin solution, in which, as before mentioned, the
After this time as much balsam is added to the
teeth lie for 24 hours.
When no more balsam will dissolve, the teeth
solution as will dissolve.
and a sufficiency of the balsam are poured into a vessel and heated up to
90° in a water-bath until the mass when cold shall be hard as glass.
When the balsam is sufficiently set the teeth are carefully picked
out, placed in a vice, and thin discs are cut from them with a fret-saw,
water being allowed to trickle over them the while, and then they are
ground in the usual way. The preparations are mounted in chloroformbalsam.

—

Dr. G. S. Woodhead makes
demonstrating morbid appearances as
large
Make the first incision through the lung in the direction in
follows
which you wish to have your sections. The second incision is made
parallel to the first and not more than half an inch from the first.
The section should then be placed in a flat dish on a layer of lint, and
covered with several layers of lint, and over this a piece of plate-glass
After being five or six weeks
to keep the section flat and submerged.
in the Miiller, the sections are washed for about 24 hours in water.
The slice is then placed in a mixture of 5 parts mucilage (B.P.) and 4
In
parts of syrup made by boiling 20 oz. of sugar in a pint of water.
winter 3 parts of syrup will suffice. Two drops of carbolic acid to the
ounce prevent formation of fungi. After soaking in this for 48 hours
or more, the slice is taken out for sectioning, dried with a soft cloth,
then placed in B.P. mucilage for a few minutes, and then transferred to
the freezing plate of the microtome. The microtome used is a modification by Dr. A. Bruce of the best features of the Hamilton and Williams
From time to time the slice must be banked up with
microtomes.
gum, and when nearly frozen pare down the tissue to the level of the
In front of the microtome place a flat
rails with a long thin knife.
white dish filled with warm distilled water, and in which is also placed
a flat glass, larger than the slice, and which will eventually serve as

Preparing large Sections of Lung.*
sections
:

—

of

*

lung for

The

Microscope,

viii.

(1888) pp. 272-5.
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Tlio first complete section wliicli finds its way into the
cover-glass.
white pan jtlaccd at a level of about one inch below that of the sections,
is removed on the cover-glass to a dish of distilled water, wherein it

remains for some hours. The sections are then stained with alum-carmine, picrocarminc, or ammonia-carmine. With picrocarmine rapid staining on the slide is best. In alum-carmine the section on the cover-glass
may be left all night. Then transfer to distilled water to remove alum
crystals.

Some of the imstained sections may be cleared up by Hamilton's
Having been thoroughly washed, pour over
liquor potasste method.
the sarfrtcc of the sections with a pipette a solution of liquor potassfB
To imbed and mount take a quantity of gelatin, w-ash and
1 4 water.
cover with a saturated solution of salicylic acid. Soak all night, then
pour ofi" superfluous water and heat over a water-batli until the whole is
thoroughly melted. To every one part of this add two parts of glycerin.
Heat over water-bath, keeping it stirred until the whole is thoroughly
mixed, strain through a piece of close flannel into a flask in which it
may be reheated as required. Having allowed most of the water to
drain away, the slide is placed on a level stand, and a thin layer of warm
glycerin jelly run slowly and gently over the surface by means of a
To finish off tho preparation, the slide
pipette ; then set aside to cool.
on which the section is to be mounted is placed on three or four pieces of
cork over a water-bath until it is warmed through. It is then transferred
to the tripod, and a quantity of jelly is passed on to the centre and
gradually on to the end nearer the manipulator. The cover-glass is
then gently lowered down, the near end fii'st.
The jelly on the coverglass keeps the section in position long enough to allow of the coverglass coming into its place.
The slide usually retains sufficient heat
to melt away all superfluous jelly.
Should this not be the case, the
whole slide may be again heated and the extra mounting medium gently
squeezed out. If there be any surplus at the margin of the cover the
slide may be left for some time without further treatment.
To preserve
the specimen, remove the extra jelly with a knife, wipe carefully first
with a moist, and afterwards with a dry cloth. Then paint round the
margin several layers of benzol balsam. This must be done at onco
after the superfluous jelly has been scraped away, otherwise air-bubbles
get in owing to the jelly becoming dry.
It is convenient to mount these
slides in common wooden frames.
:

—

Cleansing the Intestine of many animals of sand.* Dr. Kukenthal
remarks that the grit present in the gut of many animals, and which is
due to their way of life, prevents the preparation of thin sections.
Such is the case with the earthworm.
The author advises that the
animal be first washed clean and then be placed for some time in a tall
glass vessel which has been filled up with bits of moistened blottingThe worm gradually evacuates the earthy particles from the gut
paper.
and fills it instead with paper.

—

contractile Animals in a state of extension.t M. L.
divides the contractile animals into those which contract
rapidly, like Actinife, Hydroids, Bryozoa, and Ascidians, and those
which contract more slowly, like Alcyonium and Veretillum. The latter

Killing

Eoule

* Tagebl. 60. Versamml. Deutscher Naturf. u. Aerzte
t Ai'ch. Zool. Expe'r. et Ge'n., vi. (1888) pp. v.-vii.

:

Wiesbaden, 1887,

p. 259.
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by being plunged in a quantity of E. van Beneden's

fluid, wbicli consists

of a saturated solution of corrosive sublimate in

distilled water 3 parts, and crystallizable acetic acid 1 part.
Specimens
should be left in tbis fluid for from five to twenty-five minutes according

They should then be
and then washed in pure water.
placed in alcohol of 45°, then 60°, 70°, and finally 80°. For histological
purposes 90° and absolute alcohol should also be used.
necessary the
quantity of acetic acid may be diminished.
For animals which contract rapidly it is best to use ordinary alum.
Specimens are put in glass dishes with sufficient water to enable them to
expand when expanded some crystals of alum are quietly put near
them as these dissolve slowly the animals are killed gradually. Several
hours are necessary for this reagent. They are then washed clean of
alum, fixed with dilute solutions of Van Beneden's fluid then washed
with water and treated with a series of various strengths of alcohol.
to tbeir size,

K

;

;

;

—

Preparation of Embryos of Asterias.* Mr. J. W. Fewkes, in his
investigations into the development of Asterias, killed the young forms
in 35 per cent, alcohol ; they were then rapidly passed through various
grades (50, 70, 90 per cent.) to absolute alcohol.
They were then
clarified in clove-oil, and mounted in balsam.
Those which were
stained were carried from 70 per cent, alcohol into Grenacher's alcoholic
borax-carmine, washed, afterwards placed in from 90 per cent, to
100 per cent, alcohol, then removed to clove-oil or balsam.
The preparations mounted without staining show very well the relation of the
plates to each other, but it is necessary to use a staining fluid to brino- out
the tissues of the organs in the immediate vicinity of the calcareous
Mr. Fewkes, who used chloroform for clarifying purposes in
skeleton.
bis study of AmpMura, finds that clove-oil is to be preferred.

—

Investigation of Generative Products of Spongilla.t
Herr K.
Fiedler has fixed and preserved the pieces of Spongilla, which he examined, with absolute alcohol and a mixture of alcohol and sublimate
the latter consisted of one part of cold saturated sublimate solution, one'
part of 70 per cent, alcohol, and one part of distilled water.
Kleinenberg's picric sulphuric acid and Flemming's chrom -osmium-acetic acid
mixture were also used with satisfactory results. Pieces were stained
with Grenacher's borax-carmine and Schweigger-Seidel's hydrochloric
Smaller pieces were well stained with Bohmer's
acid and carmine.
haematoxylin and with picrocarmine.
Imbedding was generally effected
in paraffin, rarely in celloidin.
The thickness of the sections varied
between 1/50 and 1/160 mm.
Lyons blue was found to be especially
useful in staining sections, for on being washed with ammoniacal alcohol
the blue coloration was limited to the yolk-granules of the egg, and this
showed up the red-stained nuclear structures. Sections of tissues preserved in picro-sulphuric acid showed, when stained with hematoxylin,
a double coloration, the nuclei being of a bluish-violet and the vitelline
constituents of a yellowish or feebly red tone.
•

New Method for Marking Root-hairs and for Hardening and
Staining Plant-cells, f— In his work on The Eolations between Func'

* Bull. Mus. Comp. Zool. Camb. U.S.A., svii.
(1888)
t Zeitschr. f. Wiss. Zool., xlvii. (1888) pp. 86-8.
X

'

pp 3-4

Ueber die Beziehungen zwischen Function und Lage des ZeUkems bei dpn

Pflanzen,' 8vo, Jena, 1887, 135 pp. (2 pis.).
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and Position of the Oell-nuclous in Plants' Dr. G. Habcrlandt gives
tbo following now motliods.
In order to control the growth of the root-liairs and to bo able to
measure their increase (it not being possible to mark these forms artificially), tlie germling was placed in the moist chamber on a slide, and
then fine dry rice-sturch was blown against the root-hairs and thereupon
The starch-granules adhere to the sticky
the cover-glass imposed.
The
surface of the hairs and form marks i)laced at irregular intervals.
mcasiu-ements were made under a low power by means of an ocular
The experiments frequently fail because the tender sensimicrometer.
tive bail's very frequently stop growing after they have been marked.
Successes, however, were scored with Cucurhita Pejjo, Pisum sativum,
Polygonum Fagopijruin, Uelianthus annuus.
For studying the cell-nucleus, Vaucheria filaments were cut in two,
and 20-30 minutes afterwards placed in a 1 per cent, chromic acid solution and the nuclei eventually stained with picrocarmine. For examining
the plasma-balls ejected by the wounded Vaucheria the plants were not
cut up in water, but in a 5-10 per cent, sugar solution, and cultivated
for three to seven days either in porcelain capsules or in hanging
tiou

drops.
It

may

also be mentioned that the author repeatedly obtained

good

results with picrocarmine, dilute methyl-green and acetic acid, and with
Excellent i)reparations showing the lacteal vessels were
borax-carmine.
obtained by laying pieces of the epidermis in borax-carmine for several
to twenty -four hours, and after treating with hydrochloric acid-alcohol
examining in glycerin. The nuclei of Saprolegnia were brought out by
hardening in 1 per cent, chromic acid, carefully washing, and staining
with ha^matoxylin. Spores of Pertusaria were first treated with alcohol
and ether to remove the oil in the nuclei, then stained with picrocarmine
or logwood.

—

Dr. L. Klein proposes a
Preparation of Fresh-water Algae.*
modification of the ordinary method of preparing fresh-water algjc for
The use of any fluids, such as glycerin or
microscoj^ic examination.
potassium acetate, he has almost entirely abandoned, because of the time
required in their preparation to secure their permanency, and the danger
of injury to the cover-glasses in cleaning them.
In those cases where a
fluid is necessary, as when a single minute object lies in water beneath
the cover-glass, he places a drop of 1 per cent, superosmic acid on the
margin of the cover-glasses, and, after ten or twelve minutes, potassium
acetate ; this is blown under the cover-glass by means of a very fine
The hardening is effected by superosmic acid, and the
glass tube.
closing by Canada balsam.
The solid substiince preferred by Dr. Klein is Kaiser's glycerin-jelly,t
viz. 1 part of very fine gelatin diluted with six parts of distilled water for
two hours, and 7 parts by weight of chemically pure glycerin then added.
To 100 gr. of this mixture 1 gr. of concentrated carbolic acid is added,
and the whole warmed fur ten minutes. In order to prevent shrivelling
up the algae must be hardened in sujierosmic acid before placing in the
glycerin-gelatin.

For minute, and especially for unicellular
Hedwigia, sxvii. (1S88) pp. 121-6.

algae,

Dr. Klein uses not

f See this Journal, 1887,

p. 691.
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the fluid but vapour of superosmic acid, the alga to be hardened being
placed in a hanging drop on a glass slide over the mouth of the flask
containing the osmic acid. But this plan answers only when the object
When it
to be preserved occurs in the drop in considerable quantities.
is solitary, or present only in very small numbers, the water in which it
is contained must be partially evaporated in a watch-glass, a watch-glass
containing from 5-10 drops of osmic acid being also placed in the
evaporating-chamber ; after the drops of the fluid have been partially
evaporated dilute glycerin is added.
Glycerin-jelly is especially valuable as an imbedding material for
such objects as are difficult to inclose in glycerin in consequence of their
slipperiness.

—

Simple Method for Fixing Cover-glass Preparations.* Dr. M.
Nikiforow fixes fluids, e. g. blood, on cover-glasses by immersing them
for one or two hours in a mixture of ether and absolute alcohol.
TIjb
cover-glass is then taken out, and having been dried in the air, is
stained by Ehrlich's method.
The process may also be used when micro-organisms are to be
stained.

Klein,

—

L. Beitrage zur Teelmik der Mikroskopischen Dauerpraparate. (Contributions to tha technique of microscopical permanent preparations.)
MT. Bot. Vercins Freiburg, 1888, Nos. 49 and 50, 7 pp.
Lamb, D. S. Notes on the Technique of Frozen Anatomical Sections.

—

Amer. Mon. Micr. Journ., IX. (1888)
C3)

p. 205.

Cutting-, including- Imbedding-.

—

Cathcart Improved Microtome. This instrument (fig. 182) differs
from the original Cathcart Microtome in the following points
(1) The
principal screw is of larger diameter than in the old form, and has a head
of considerably greater size (2) The wooden frame is made with a projecting part, by means of which the instrument may be clamped on hoth
sides, and two clamps are supplied
(3) The freezing-plate is made of
circular sha])e, is supported on three pillars, and is provided with a
ledge to prevent the ether getting to the upper side of the plate (4)
The construction of the instrument has been so modified that it may
be used both for specimens frozen in gum and those imbedded in
:

—

;

;

;

parafl&n or celloidin.
The increased size of the screw gives a

more steady movement than
was possessed by the older and smaller microtome, while the greater
circumference of the screw-head enables the operator to impart a finer
movement to the screw. The relation between the pitch of the screw
and the circumference of its head is such, that if the edge be moved
forward a quarter of an inch, an object will be raised one-thousandth
of an inch and if it be moved an eighth of an inch, the object will be
raised the two-thousandth of an inch.
It is found that, when the instrument is clamped at both sides less
pressure need be applied at either side; and the tendency which the
instrument had to turn upon the point of clamping, as on a pivot, is quite
;

done away with.
In the original instrument, the plate was supported on two pillars
in order that as little heat as possible might be conveyed to the freezing* Zeitschr.

f.

Wiss. Mikr.,

v.

(1888)

p.

340.
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la the new instrument, tbo
plato from tho body of the iustrument.
size of tho three supporting pillars and screws is so much reduced that

The
the conducting surface is not greater tlian in the old microtome.
arrangement for cutting imbedded sections consi.sts of a tube (fig. 183)
which fits the principal well of the microtome, and within which fits a
hinged part similar to an ordinary vice. With
Fig. 183.
the instrument are i)rovidcd the means of preparing paraffin blocks for imbedding sections.
When it is intended to use the microtome for imbedding, the etber-spray, sprayether-bottle should be rebellows, and
moved, and the freezing-tube, having been
raised as far as possible by means of the
princijjal screw, should then be withdrawn
from the well. The imbedding-tube is now
placed in the well, and, having been pushed

down until it rests upon the point of the
large screw, it may be lowered to a convenient height by working the
large screw backwards.
The instrument is made by Mr. A. Frazer, of Edinburgh.
Thin Sections.
'

Microscope

'

— In

opposition to the

{ante, p. 671), Dr. J. E.

The

Microscope,

viii.

note of the Editors of the

Eeeves contends* that " the proper

(1888) pp. 252-5.
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thickness of the section is a matter to be wholly determined by tlie
particular character of the tissue or object to be examined and studied.
Of course, no one having any correct knowledge of tissue structure
would think of attempting to cut a section of bone, or of the skin of the
heel, to the same measure of thinness that would be necessary to demonstrate bacilli in a section of tuberculous lung."
" If coarse details only are required, then a thick section properly
cleared, and a low-power objective, will answer the purpose in view but
when the finest possible details of a histological or pathological specimen
are sought by the aid of a high-power objective, a section just thin enough
the thinner the
to hold the tissue elements together will not be too thin
provided the section has been handled from beginning to end in
better
In other words, a very thin,
the highest style of the beautiful art.
evenly-cut section the 1/3000 in. is of no more use or value than a
the thinner section has not been
section the 1/50 in. thick, if it
perfectly cleared up and well mounted."
In reply * to Dr. Eeeves's criticism, the editors " still insist that our
sections must have a thickness that will include as many layers as can
be clearly studied; for the details of a specimen cannot be observed
As for
unless it is thick enough to show the arrangement of its parts.
studying the finest possible details, such as the structure of or changes
in individual cells, no section, however thin, will serve the purpose.
Other methods must then be employed."
;

—

—

—

—

—

—

—

G., and E. Zimmeemann.
Mikrotom mit festem Messer und selbstthatigen Vorschub des Objekts. (Microtome with fixed knife and automatic
of the object.)
German Patent, 12th March, 1888, No. 45,504.
Campbell, D. H. ParaflSn-Einbettungmethode fiir pflanzlicbe Objecte. (Paraffin imbedding methods for vegetable objects.)
Naturwiss. Wochenschr., II. (1888) p. 61.

Baltzae,

movement

—

C4)

Staining and Injecting'.

Methyl-green for observing the Chemical Reaction and Death
Prof. A. Mosso used for his researches on the reaction between
methyl-green and blood- or pus-corpuscles, a watery 1 per cent, solution
of sodium chloride in which
2 per cent of methyl-green was dissolved.
To observe the action of this solution on the red corpuscles it is only
necessary to prick the finger, and touch a drop of the solution placed on a
slide with the blood.
This preliminary examination, made with an
apochromatic 20 mm., aperture 1 30, oculars 4 and 12, was supplemented by observations in the moist chamber at periods of 6 and 24
hours.
The result of these experiments showed that if cells were
quite healthy or in their proper working condition they did not become
stained, but if this condition became weakened they stained violet,
then bluish-green, and finally green.
Dead cells became coloured
of Cells.f

—

•

•

green at once.

The solution was also noted to have a toxic action indicated by
the death of the cells, and their consequent staining, as their enfeeblement
began and death took place.
The cells used for the examination
were red and white corpuscles of the blood of fishes, frogs, &c., cilia
The Microscope, viii. (1888) p. 248.
t Arch. Ital. Biol., x. (1888) pp. 29-39.
*
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from the

To the
Unio and Anodonta, and ppcmiatozoa.
of vegetable cells methyl-green is also toxic
Tradescantia virginica, and spores of I'lvn Inctuca, a

brancliifc of

contractile protoplasm

from
marine alga).

(hairs

The author further found that mcthyl-grcen prevents the coagulation
solution of 0-5 per cent, methyl-green in
75 per cent,
of blood,
sodium chloride retards coagulation even in the proportion of 2 ccm. to
40 ccm. of blood, and if the amount be increased to 3 or 4 ccm. to 40 ccm.
coagulation does not take place.
With regard to the chemical explanation of some of the foregoing
facts, it was found tliat if the alkalinity of the cells be considerable, the
methyl-green is destroyed, and consequently the violet staining of the

A

cells is

•

an index of diminished alkalinity.

—

Nuclear Carmine Stain.* Dr. M. Nikiforow recommends the following method for making a carmine solution, which he says will keep for
years, and while giving excelb nt results witli nuclei in sections, may also
be used for staining tissue en masse. Three parts of carmine, five parts
of borax, and 100 i)arts of water are boiled together in a porcelain vessel.
Ammonia is then added until the carmine has dissolved, the solution
assuming a cherry-red colour. To this solution dilute acetic acid is
added very carefully imtil the cherry-red colour has disappeared.
Prepared in this way carmine is a thick, deeply stained (sic), odourless
fluid, which will keep for a long time if a little carbolic acid be added
Sections are stained in about 15
to prevent the formation of fungi.
minutes, but may be left in the solution for 24 hours without over
sttiiuing.
If required for staining en masse the pieces must be left in
the solution fur several days, and when removed carefully washed.
This carmine solution is especially suitable for preparations fixed in
alcohol or osmic acid, or the chromic acid salts if not used for longer
than two weeks.

—

Staining Karyokinetic Figures.! Dr. L. Eesegotti who, in conjunchad previously shown that the mitoses of the
nucleus may be demonstrated very well by means of safranin and
chromic acid (see this Journal, 1888, p. 516), has recently extended his
experiments to other anilin pigments and also to certain trade varieties
These varieties of safranin not only differ in colour and in
of safranin.
specific weight, but also in solubility
for example, they are divided by
the author into three classes, those which are soluble in spirit, those
which are soluble in water, and those which are best dissolved by a
mixture of spirit and water.
In all 14 samples of safranin were
examined, and all these gave positive results, but some varieties were
better for the end in view than others.
tion with Prof. Martinotti,

;

Another difference netted is the resistance to decoloration by the
chromic acid. This also varied with the different samples, but there is
no note as to relation between the decoloration and solubility in water
or spirit.
Other anilin dyes which gave positive results were the
hydrochlorate and acetate of fuchsin, dahlia, methyl-violet, gentianviolet, rubin, victoria blue, magenta red.
The author also made some experiments to see if the karyokinetic
figures would not stain by substitution, but the only favourable results
• Zeitsohr.

f.

Wiss. Mikr., v. (1888) pp. 337-8.

f Ibid., pp. 320-4.
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he seems to have had came from a combination of methyl-violet
The sections hardened in
or dahlia, with eosin or acid fuchsin.
absolute alcohol are stained with an aqueous or weak spirituous solution
of methyl-violet for five minutes, they are then transferred to a very
dilute solution of eosin in spirit, wherein they remain for one or two
minutes. After this they are again treated with spirit and mounted in
the usual way.

—

Safranin as a Stain for the Central Nervous System.* It has already
out, says Dr. M. Nikiforow, that safranin stains certain
parts of the central nervous system in a characteristic way when the
Thus the medullary
tissue has been hardened in chromic acid salts.
sheath of the fibre (erythrophilous substance) stains rose, while the
nuclei of the nerves, glia cells, and blood-vessels assume a violet hue.
This property of safranin is all the more important, because in disease,
and even in the earlier stages thereof, the characteristic coloration is
The method of the author for manipulating the tissue in order to
lost.
obtain a satisfactory result, as far as difi"erentiation is concerned, is as
The brain or cord is hardened in chromic acid salts (Miiller's
follows
The chromic acid salts are not to
fluid or bichromate of ammonium).
be washed off with water, and the sections are to be transferred directly
from spirit to the concentrated aqueous solution of safranin.
The
anilin water solution or a 5 per cent, carbolic acid solution of this dye
may be used. It is advised to over-stain the sections or to leave them
in the staining solution for 24 hours.
After this the sections are removed to spirit, where the excess of stain is washed off. As soon as the
grey substance begins to appear, and can be distinguished from the
white matter, the section is lifted out and placed in a solution of a
metallic salt, chloride of gold, or chloride of platinum, the strength of
which is 1 500 and 1 1000. When a trace of violet begins to show in
the grey substance the section is at once placed in water and thoroughly
washed. After this it is placed in alcohol until the rose-violet of the
grey substance is clearly distinguishable from the red of the rest of the
tissue.
It is next cleared up in oil of cloves, and the latter replaced by
'xylol, and finally the specimens mounted in balsam.

been pointed

:

—

:

:

Combining Weigert's Hsematoxylin-copper Stain for Nerve-fibre
with the use of the freezing Microtome.j Prof. D. J. Hamilton states
that sections of brain of any size can be cut with the freezing microtome
and stained to perfection with the copper and htematoxylin if the
following method be adopted.

—

The brain should be hardened

in Miiller's fluid, the longer the better
fluid being best to work on!
Human brain requires three to four months, and that of a small animal
three to four weeks.
When thoroughly hardened it is cut into perpendicular transverse slices, about half an inch thick, and these are allowed
to lie in Miiller's fluid two or three weeks longer, and may be kept
in
this indefinitely. They are then cut into pieces required to fit the
microtome, and these are placed in ordinary methylated or absolute alcohol
for three days, the spirit being changed each day.
From this they are
transferred to a mixture of equal parts pure alcohol and ether, in which

those

which have lain years in the

_

* Zeitschr. f. Wiss. Mikr., v. (1888) pp. 338-40.
t Journ. of Anat. and Physiol., xxi. (1887) pp. 444-9.

—
1052

;

SUMMARY OF CURRENT RESEARCHES RELATING TO

They arc then transferred
they arc allowed to lie for forty-eight hours.
to a thin solution of cclloidiu in equal parts of ether and absolute
alcohol. Collodion being cheaper than cclloidin, and answering the same
In this solution the piece of tissue remains for
purpose, is preferable.
at least three days, and is afterwards removed to a paper capsule filled
with cclloidin solution, and allowed to stand until a film forms on the
surface. The mass is then consolidated by immersion for twenty-four hours
in weak sjnrit, and the latter removed, in order that it may be sectioned
in a freezing microtome, by immersion fi>r 24 to 48 hours in Erlicki's
water 200).
fluid (bichromate of potash 5; copper sulphate 1
The next step is to impregnate it with the last of the three following
mixtures (C):
A. Syrup (crystallized sugar 28*5 grm. to 31 ccm. water), 3 ccm.
mucilage (gum acacia, 57 grm. to 310 ccm. water), 5 ccm. water, 9 ccm.
B. Solution A., 2 parts syrup as above, 1 part.
solution B,
C. Cupric sulphate, 1 grm. potassii bichrom., 5 grm.
;

;

;

;

;

200 ccm.
It is kept in an air-tight bottle filled with this mixture for at least
The microtome used by the
three days at a temperature of 100° F.
author is a Eutherfurd's freezer of large size, and the knife an ordinary
planing iron, such as is used by carpenters, and set in a wooden handle.
Before placing the piece of tissue in the well it should be wiped, in order
quantity of
to remove the liquid in which it has been soaked.
mucilage, only sufficient to cause the piece to adhere, is then poured into
The ice and salt in the
the well, and in this the piece of tissue itself.

A

box must be frequently renewed in order to keep the temperature as low
as possible, and if the sections should adhere to the knife the mass is not
sufficiently frozen or the knife has become too warm. To keep the planing
iron cool it must be plunged in the freezing mixture after every four or
"When cut, the sections are removed at once to a dish filled
five sections.
with Erlicki's fluid, in order to dissolve any mucilage that may be
adhering to it. No harm results if left herein for several days. The
section is next transferred to a dish filled with weak spirit to remove the
slide is now
The spirit is to be changed once.
Erlicki's fluid.
covered with a thin film of collodion, in which the section is placed, in
the position it is intended to occupy, and when it has partially dried the
upper surface is covered with collodion. When thus fixed to the slide it
If absolute or very strong alcohol be
is transferred to absolute alcohol.
not used the collodion may strip off the slide. After it has lain for a
few minutes in spirit it is ready for staining with Weigert's ha;matoxylin
(haematoxylin 1, absolute alcohol 10, carbonate of lithia 1, distilled
water 90 parts). The staining may be effected by leaving the preparation in a warm chamber at a body temperature for twelve hours or longer,
but a quarter of an hour suffices to stain the fibres, even without the aid
of the warm chamber, if the brain has been hardened long enough and
the solution of hjematoxylin of proper quality.
When the section and surrounding collodion are thoroughly blackened,
The slide is then
the slide is washed in a running stream of tap water.
transferred to the ferridcyanide and borax decolorizer (borax 2, ferridcyanide of potassium 2^, water 100 parts), wherein it remains until all
superfluous stain has been removed from the grey matter.
When
thoroughly decolorized, the slide, with the collodion still adhering, is
transferred to running water for twenty-four hours, in order to thoroughly

A

t
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all trace of the decolorizer, the incomplete removal of which
causes the stain to fade sooner or later.
The edges of the collodion are next clipped off close to the preparation
and the slide dehydrated in strong spirit. It is then immersed in oil of
This done, the
cloves, wherein it is almost instantaneously clarified.
surface is washed with xylol, and finally mounted in a mixture of gumdammar and gum mastic dissolved in xylol, and placed in a warm

remove

chamber

for twenty-four hours.

—

Staining of Elastic Fibres witli Chromic Acid and Safranin.*
Dr. L. Ferria, who has been examining various examples of safranin, 18
in all, found that these differed in colour, specific gravity, in their solubility in water and spirit, and in their behaviour with chromic acid.
"When an aqueous solution of chromic acid is added to an aqueous
solution of safranin a precipitate is thrown down.

This precipitate

may

vary from an abundant red, almost black, to a scanty red or yellowish
red, and it is the samples of the latter which are least satisfactory in
staining the elastic fibres.
These latter were certified by their makers
to be the purer varieties, and the author notes also that those varieties
which stained elastic tissues well were less suitable for staining nuclei
or showing the nuclear mitosis.
The author also found that preparations which had been hardened in
spirit were stained very well if the sections were left for about five hours
in a watery solution of safranin (1 1000) at a temperature of about 37°,
and then, having been washed, were placed in the safranin solution. If
the specimen should be overstained so that the section is of a diffuse
red colour, it should be treated for a short time with a very dilute
alcoholic solution of caustic potash and then left for 24 hours in
absolute alcohol.
Only the nuclei of the tissue are then stained red, and
contrast well with the blackness of the elastic fibres.
:

Clarifying in bergamot oil and mounting in
the clearness of the picture.

dammar

is

said to aid

—

Congo-red as a Reagent for Cellulose.
Dr. E, Heiaricher in
examining the behaviour of Congo-red towards the thickenings in cellwalls which occur as reserve matter in the cotyledons of Impatiens Balsamina and other varieties of Impatiens, found that these thickenings were
stained red.
As another series of reactions negatived the cellulose nature
of these thickenings, the author proceeded to examine the behaviour of
this pigment towards the mucous element of plants.
The general result
was that Congo-red stains not only cellulose ,nd amyloid matter, but
also mucus of most of the plants examined.
Hence, the author concludes that Congo-red is not to be considered
as a specific reagent for cellulose, and, if used for distinguishing it,
great care must be taken to guard against errors.

—

Simple and rapid Staining of the Tubercle Bacillus.:}: Mr. H. P.
Loomis recommends Ziehl's solution for staining the tubercle bacillus,
and Fraenkel's methylen-blue solution as a contrast stain. This method
has the merit of being simple and rapid and dispensing with the use of
acids.
* Zeitschr.

f.

Wiss. Mikr.,

v.

(1888) pp. 341-3.

t Ibid., pp. 343-6.
X

1888.

Medical Record, xxxiii. (1888)

p. 631.
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Staining the Spirochaete of Relapsing Fever.* M. N. Nikiforow
gives the following modification of Lis method of staiuiug this microorganism.
Instead of placing the drop of blood between two cover-glasses and
then drawing them asunder, the author now takes a cover-glass between
two fingers and touches the summit of a drop of blood witli it, and then
with the edge of a second cover-glass, held at an angle of 45^ to the first,
touches the blood, so that a thin layer becomes spread out on tlie first
When dry the cover-glass is placed in a capsule of absolute
cover-glass.
Herein the cover-glass remains
alcohol, to which ether has been added.
from several hours to one day. When taken out, the preparations are
stained with the ordinary watery anilin solution.
If the red corpuscles are not to be stained as well, the preparation
must, before staining, be placed in 1 per cent, acetic acid.

—

Pyridin in Histological Technique.l M. A. de Souza finds that, as
pyridiu coagulates albuminates with a neutral reaction, it can be used
From the fact that it is misciblo with oils and
as a hardening agent.
fats as with water, it possesses certain advantages where tissues are rich
in such substances.
Hardening is effected in an incubator in about eight days, and with
small animals in even a shorter time. The tissues are at once hardened,
dehydrated, and cleared up, and can bo easily sectioned and stained, as
pyridin easily dissolves anilin dyes. The sections may bo mounted in
balsam, or, after four days' hardening, transferred to water without
cockling.
In the latter case they take up hsDmatosylin and picrocarmiue very well.
The author obtained fair results by hardening ekin in pyridin he
was less successful with liver, but the reagent seems suitable for
pursuing the appearances in karyokiuesis. The brain, however, gave the
best results, the hardening being rapid and the cells of the grey matter
staining deeply.
The author also employed this reagent for staining tubercle bacilli in
The bacilli were rapidly stained without warming in the
sputum.
following way.
saturated solution of the dye (methyl-violet, fuchsin,
or rubiu) is made in pure pyi'idin.
With this solution tho preparation
is moistened for 40-60 seconds ; it is then decolorized in 30 per cent,
nitric acid, and after being contrast-stained with vesuvin, cosin, or
methyleu-blue, also dissolved in pyridin, mounted in balsam. The method
is more suitable for cover-glass preparations than for sections, although
decent preparations can be obtained from the latter by soaking them in a
;

A

dilute solution of ammonia.
If the advantages of pyridin are as stated
doubt it will be extensively employed.

by the author, there

no

is

Modification of Garbini's Double Stain with Anilin-blue and
Dr. A. Garbiui now uses carbonate of lithium as a doSafranin.J
colorizer and his method is now modified and improved as follows
Immerse tho sections in 1 per cent, solution of anilin-blue for 2 to 4
minutes. Wash in distilled water decolorize in a 1 per cent, solution
of lithium carbonate.
Then bring back the colour in a
5 per cent.

—

:

;

•

Wratsch, 1887,

pp. 107-8.
X Zeitschr.

p.

183 (Russian).
t

f.

Wiss. Mikr.,

Zeitschr. f. Wiss. Mikr., v. (1888)
Soc. Biol., iv. (1887) pp. 622-3.
(1888) p. 170-1.
Cf.

Comptes Rendus
v.
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Wash carefully immerse in safranin for 10 to 20
hydrochloric acid.
minutes, and if possible in the warm. Dehydrate in methylated spirit, and
then decolorize in a mixture of oil of cloves (2 parts) and cedar oil
(See this
1 part. Then immerse in xylol until the right hue is attained.
;

Journal, 1886, p. 899.)

Congo-red as a Eeagent for Free Acid,*—Herr C. Wurster has
shown by experiment that Congo-red, when used for organic substances, is
not a certain test of free acid. In the presence of ammonia it forms with
this a compound which is not decomposed by organic acids at all and not
readily by inorganic acids (carbonic, acetic, hydrochloric, sulphuric, &c.).
The blue-violet colour which shows the presence of free acids, does not
occur in the presence of ammonia, when organic acids are added, or on
addition of inorganic acids when all the ammonia has been combined
with the free organic acid.
Since in animal chemistry, ammonia in many cases can scarcely be
excluded, the yellow-red coloration of Congo-red may remain persistent
in spite of the presence of relatively large quantities of acid.

Absorptioii of Anilin Pigments

by living Animal Cells-t— The

results of the experiments made by Dr. G. Martinotti on the absorption
of anilin dyes by animal cells differ in some particulars from those of
It is found that
Pfeffer, &c., who experimented in the same direction.
living animal or vegetable cells, if made to live in a medium coloured
with these pigments, are variously affected ; that is, that certain of these

dyes are more poisonous than others, a result which is reckoned by the
more or less rapid staining of the nucleus ; for when the nucleus becomes
If,
visible by being stained, this indicates that the cell is dying or dead.
however, a quantity of pigment short of being poisonous be used, the
protoplasm of the cell becomes stained. But according to the author,
this quantity is, certainly for certain dyes such as methyl-violet, methylgreen, &c., infinitesimal, and he only found two, Bismarck-brown and
methylen-blue, to give satisfactory results.
If tadpoles be placed in a very dilute solution of Bismarck-brown they
take on a brownish-yellow colour in 24 hours, while the water has lost all
And if the solution be renewed from day to day, they may
its colour.
finally be made to assume a yellowish-black hue characteristic of the dye.
Again, if they be placed in pure water, all the absorbed dye may be
gradually removed.
Microscopical examination showed that certain kinds of cells only
possessed the power of selecting the pigment. These were the pigmented
cells of the skin within which the dye collected in such a way as to comOther cells which were red stained were the
pletely conceal their shape.
branched connective tissue cells lying in the subcutaneous stratum.
Certain other polygonal epithelioid cells were found to contain large
well-stained granules in their protoplasm. In muscular fibre cells, in the
walls of blood-vessels, its coloured granules were occasionally seen.
The action of methylen-blue was similar, but less active and less
pronounced. While the animal was alive the author did not find that
With methylen-blue
the axis-cylinder was stained, as Ehrlich did.
certain granules normally found in the red corpuscles assumed a
deep blue colour.
With regard to the absorption of these dyes during cell-prolifera* Centralbl.
t Zeitschr.

f.

Physiol., 1887, p. 240.
Wiss. Mikr., v. (1888) pp. 305-13,

f.
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tion and its bearing on karyokinesis, the author found that it did
not seem to have any direct relation to the nuclear mitosis. In order
to fix the mcthylcn-blue in the tissues an iodized solution of iodide
of potash, or picrocarmine, or picrocarminate of ammonia, was used,
This method
the preparations being afterwards mounted in glycerin.
was found to bo inconvenient.
If Bismarck -brown be used, the tadpoles were immersed alive in a
0*2 per cent, solution of chromic acid. This fixed the tissues without
The tissues were then washed, and
affecting the Bismarck-brown.
In using spirit it is necessary to
afterwards stained with safranin.
be cautious, as it rapidly absorbs the dye.

Theory of Microscopical Staining.*— Dr. H. Griesbach says that tho
more lie considers the subject of microscopical staining the more he is
it is based on chemical combinations taking place between
the tissues and the pigments, both of which must, for various reasons,

convinced that

have very different chemical compositions at different times. This is
easily obvious from certain examples, say, the composition of the infantile
This difference in chemical composition is further
and adult brain.
augmented by the various reagents used for fixing the tissues, and also
complicated by the reaction and composition of the dye itself. And so on.

—

Starch Injection-mass.f Prof. S. H. Gage prepares a cold-flowing
coarse injection-mass, the principle of which was first introduced by
Ad. Pansch, from starch. This mass may be forced up nearly to tho
capillaries, rapidly hardens after injection, leaves the vessels flexible,
and is suitable for permanent dry or alcoholic preparations.
Mass for ordinary injection dry (laundry) starch, 100 ccm. water or
95 per cent,
2J per cent, aqueous solution of chloral hydrate, 100 ccm
When thoroughly mixed filter
alcohol, 25 ccm. ; colour mixture, 25 ccm.
through two or three thicknesses of cambric. To prevent the starch
from settling, the cloth should be tilted from side to side or the mass
;

:

;

stirred during filtration.

The colour mixture

dry colour (e.g. Berlin blue), 100 ccm. glycerin,
95 per cent, alcohol, 100 ccm. Mix well in a mortar and keep
If permanent preparations are not desired, anilin
in stoppered bottle.
dyes may be used.
corn starch, 100 ccm.; 5 per
Special injection-mass for brains, &c.
95 per cent, alcohol,
cent, aqueous solution of chloral hydrate, 50 ccm.
75 ccm. ; colour mixture, 25 ccm. Either of the masses may be kept in
large quantities in wide-mouthed bottles, but must be well stirred before
If it be desired to inject very fine vessels, a preliminary injection
using.
should be made by using the stock mass diluted with an equal volume
of water or of chloral solution. In any case it is advisable to make the
injection as quickly as is possible.

100 ccm.

:

;

;

:

;

Ac HARD,

C.

—Sur Temploi de la teintore d'orcanette dans la techniqae Mstologique.

(On the employment

of a tincture of orcanet in histological technique.)
Arch, de Physiol., IX. (1887) pp. 16i-8.
Erdos, J. Eine Methode znr Injection der Blutgefasse mit kaltfliissiger Masse.
(A method for the injection of the blood-vessels with a cold fluid mass.)
Anat. An-m.j., III. (1888) p. 261.
Kertesz, a. Die AnilinfarhstofPe. Eigenschaften, Anwendung, Eeactionen.
8vo, Braunschweig, 1888.
(The Anilin stains. Properties, use, reactions.)

—

—

* Zeitschr.
t

f.

Wiss. Mikr.,

v.

Amer. Mon. Micr. Joum.,

(1888) pp. 314-19.
(1888) pp. 195-6.

ix.

ZOOLOGY AND BOTANY, MICEOSCOPY^ ETC.

1057

—

KowALEWSKY,

N. Ueter die Wirkung von Methylenblau auf die Saugethiere.
Centralhl. Med. Wiss., 1888, p. 209.
(On the action of methyl-blue on mammals.)
Le TULLE. — Note sur un precede de coloration stable de la matiere amyloide au
(Note on a process of stable
moyen de I'eosine et de la potasse caustique.
staining of the amyloid matter by means of eosin and caustic potash.)
Bull. SoG. Anat. Paris, II. (1888) p. 85.

Kedfern,

J. J.

— The

Pal-Exner Method of Staining

Nervous System.
(5)

Brit.

Sections of the Central
Med. Joum., 1888, p. 642.

Mounting-, including Slides, Preservative Fluids, &c.

Mounting of specimens to be examined with homogeneous-immersion
Dr. A. Garbini adopts the following device for preventing any
lenses.*
damage to the specimen from the resin or balsam being acted on by
cedar oil or other solvents after the examination under homogeneous
immersion or during the clearing of the cover-glass. The slide when
mounted is baked for some hours at a temperature of 30° C, until the
solvent of the resinous medium has been, as far as possible, evaporated.

—

When cool the edge of the cover-glass is ringed round with a thinnish
coating of gum.
The material best suited for this purpose is sold under
the name of Senegaline (Adrien Maurin, Paris).
It may be made to
take any colour if desired. By this device a cover-glass can be cleaned
with xylol or benzol with the greatest ease.

—

Preparing Styrax Balsam.f Dr. Th. Marsson, who recommends
f.>r mounting microscopical specimens, prepares it in the following
The grey commercial styrax is shaken up every day several times
way
for eight days with an equal quantity of chloroform until two layers
have separated out, the lower one of which contains the styrax. The
styrax
:

—

contents of the bottle are then filtered, the filter being moistened with
chloroform, and the clear brown styrax solution evaporated to the consistence of a thin syrup.
This syrupy mass is then placed in a bottle,
of which it occupies not more than 1/6 of the space, and petroleumether is added little by little.
first a clear brown fluid is formed, but
after a time a milky clouding shows that the styrax is beginning to
separate out.
The petroleum - ether may now be added in larger
quantity in order to hasten the precipitation of the balsam,
When all
the balsam is thrown down the clear fluid is poured away, and then the
styrax balsam is purified from all trace of chloroform or petroleumether by evaporation in a water-bath, after which the residue forms a
thick, clear brown, stringy mass, and after exposure to the air dries quite
hard and can be scratched with a needle. As the styrax balsam in this
condition is too stiff for manipulation, it is thinned down with a solvent.
The solvent used by the author is monobromnaphthalin, which has a
higher refractive index than styrax, and diluted with this a perfectly
clear solution is formed.
It flows very easily under the cover-glass, but
dries somewhat slowly.

A

Herstellung von flussigem Kitt Oder Gummi. (Preparation of fluid Cement or Gum.)
[For every .^OO cc. of the cement or gum dissolve 150 gr. of glue or gelatin,
12-5 gr. borax, and 6-25 gr. soda, in 750 cc. of water, and keep it for some
hours below the boiling-point. Let it stand, decant and concentrate the fluid
by evaporation. The solution is fluid at ordinary temperatures.]
Chem. Ztg., 1888, p. 287 Engl. Patent, 1886, Nr. 13,168.
Smiley, 0. W.—Einnhock's Slide of Arranged Diatoms, Chirodota wheels, Synapta
plates, S3mapta anchors, &c.
Amer. Mon. Micr. Joum., IX. (1888) pp. 199-200 (1 pi.).
;

* Zeitschr

f.

Wiss. Mikr.,

v.

(1888) pp. 171-2.

f Ibid., pp. 346-50.
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—

Garbini's Closed Water-bath.* Dr. A. Garbini uses a moclification
of the wfttcr-bath described in his Manualc per la tecnica del microBcopio,' for the purpose of heating slides on which sections are to be
stuck by Giesbrecht's or Mayer's methods.
The apparatus (fig. 184) consists of a rectangiilar box 20 cm. long,
From the middle of
15 cm. broad, and 4 cm. high, closed hermetically.
the bottom projects the copper bulb a, having a diameter of 8 cm.
On
one side is a small tube b, with a stop-cock. It connects with a wider tube
c, into which may be fitted a cork bung, and a glass funnel, for the purpose
of filling the box. Upon the top of the box, by means of four fluted pillars
'

Fig. 184.

(the two front ones
5 cm. high, the two hind ones 4 cm. high) and
three plates of glass fitting into the flutings a compartment is formed.
This is closed above by a glass lid moving on hinges fixed to the posterior
columns. From the figure it will be evident that this compartment is not
quite closed Avhen the lid is down, as there is a narrow aperture in front,
and a wider one behind.
Behind the box are two glass tubes 3 cm. high, and with a diameter of
1 5 cm.
Into one of these cl fits a thermometer, and into the other a
bent glass tube e, to carry off the steam.
Loss of water may be prevented by using, instead of the tube c, a
•

•

* Zeitschr.

f.

Wiss. Mikr.,

v.

(1888) pp. 166-8 (1

fig.).
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glass tube 60 cm. high, with a diameter of 2 cm., in which the steam can
condense, and flow back into the water-bath.
The quantity of water in the bath is shown by the gauge /. Two of
the special advantages of this form of water-bath are the prevention of dust,
and the current of air which carries off the various vapours so that the
lid always remains bright, and the progress of the preparation may be
watched.

—

New Application of the Plasmolytic Method.* Herr H. de Vries
suggests an application of the method of plasmolysis for the determination of the molecular weight of a given substance. The calculation of the
isotonic coefficient of any compound soluble in water, by means of the
law implied in De Vries's j method for the analysis of the force of turgidity, presupposes a knowledge of the molecular weight or equivalent
of the substance in question.
If, therefore, the isotonic coefficient is
known, it follows from the law that the molecular weight can be ascertained.
If two substances have the same isotonic coefficients, this must result from
their solutions containing the same number of molecules in a given quantity
of water.
Application of this law was made in the case of raffinose, a
sugar of considerable importance in the manufacture of beet-root sugar,
with a much higher power of rotation than cane-sugar, and affecting
the estimation of the latter in molasses.
Three formulae have been proposed for raffinose, agreeing in their
SHgO,
^HgO, C18HS2O16
percentage composition, viz. C12H22OU
and CaeHj^Oss
H2O. By the application of the proposed method,
De Vries found the degree of concentration of raffinose isotonic with 1
It follows that the molemolecule of cane-sugar to be 5 957 per cent.
cular equivalent of raffinose must be approximately 595*7, which agrees
very nearly with the second of the above formulae.

+

+

+10

•

"

New Method for Demonstrating and Counting Bacteria and Fungi
Spores in the air.| Dr. E. J. Petri's method consists in drawing air by
means of an air-pump through a sand filter.
The sand consists of
particles 0* 25-0 "5 mm. and must be thoroughly heated.
It is then
made up into the shape of corks with wire gauze. Two of these filters,
each 3 cm. long and 1 5-1 8 cm. broad, are inserted in a glass tube
8-9 cm. long. The two filters touch in the middle of the tube. The
second filter serves to control the efficiency of the first, and should
remain quite free from germs, all of which should have been picked up
by the first. After the filters are fitted in, the ends of the tube are
plugged with cotton- wool. During an experiment the plugs are removed
and one end of the tube connected with an aspirator. The air should
be removed at the rate of about 10 litres in 1 to 2 minutes. The
rapidity of the air stream in the filter should never exceed
7 m. a
second. The germ-laden sand is then strewn in flat double capsules
about 9 cm. broad, and then liquid gelatin poured over it so as to form
a layer, care being taken that the sand is tmiformly distributed.
As
the colonies grow they can be counted and examined microscopically.
For the purposes of examination the author has constructed a special
enumerator, for information about which the original must be consulted.
For the purposes for which it is intended, namely, the examination of

—

•

•

* Bot. Ztg., xlvi. (1888) pp. 393-7.
X Zeitschr. f. Hygiene, iii. (1887) p.

f
1.

See

this Journal, 1885, p. 84.

SUMMARY OF CURRENT RESEARCHES,

lOGO
bacteria,

ETC.

Ac, contained in air, both as to kind and number, the anthor
method gives better results than any other.

niaiutaius that his

—

Investigating the Effect of Eemedies by the Microscope.* A new
method of research, says Dr. Schncidcmiihl, lias been proposed by
Prof. Ellen berger and Dr. Baum, who by means of the Microscope study
the

cflFect

of drugs on organs.

The remedies

or drugs were administered

to animals, and these having been killed, their livers were sectioned in
order to find out if the liver cells showed the regular dark granulation
of rest, or if on account of increased activity, they showed only faint

The hepatic activity was found to bo
granulation at their periphery.
stimulated by pilocarpin, muscarin, aloes, salicylate of soda, benzoate
of soda, while atropin, suljihate of magnesia, acetate of lead, hydrochlorate of ammonia, and calomel were inhibitory.
'Annales de Micrographie.'

— This new monthly journal seems likely

to prove a useful addition to microscopical literature.

It is edited

by

Dr. Miquel, Chief of the Micrographical Service of the Municipal Observatory of Moutsouris, Paris, assisted by Dr. Fabrc-Doniergue and M. E.
de Freudeureieh. It is intended to be devoted to Bacteriology, Protophyta, and Protozoa, and it will contain both original ai'ticles and
abstracts of

French and foreign papers.

—

A Course of Practical Instruction in Botany. Part I.
F. O.
[Chap. I. deals with the imxking of pn-panitions and tlie adjustiuoiitof the MicroChap. III., Micro-chemical reactions,
scope; Chap. II., practical cxercidcs

B o w E B,

;

'2Dd od., Svo, London, 1888.
diagnostic des maladies internes par les methodes
Trad, par J.. Moulc. (Manual of
bacteriologiques, cMmiques et microscopiques.
the diagnosis of internal diseases by bacteriological, chemical, and microscopical
methods. Translated by L. Moule.)
xix. and 355 pp., 108 figs., Svo, Paris, 1888.
Kellicott, D. S. Presidential Address to the American Society of Micro1888.
Columbus,
O.,
scopists,
[The nature of Protozoa and lessons of these simplest atiiraals.]
The Microscope, VIII. (1888) pp. 289-309.
V H N E, H. Praktische Anleitung zum mikroskopischen Nachweis der Bakterien
im thierischen Gewebe. (Practical Guide to the microscojiical demonstration of
vi. and 44 pp., Svo, Leipzig, 1888.
Bacteria in animal tissues.)
Latham, V. A. The Microscope and how to use it.
[XV. Practical hints on histology, i^pccial methods for examination of the
Contiii'ted^
spintd cord, brain, &c.
Jvurn. of Microscopxj, I. (1888) pp. 249-54.
Man TON, "W. P. Rudiments of Practical Embryology. Continued.
The Microscope, VIII. (1888) pp. 278-9.
Scientific News, II. (1888) pp. 512-3.
Microscopic Manipulation.
MiQUEL, P. Des precedes usites pour le dosage des bacteries atmospheriques.
(The methods used for determining the percentage of atmospheric bacteria.)
Ann. Instit. Pasteur, 1888, pp. 364-73.
LEY, H. M. Microscopical Examination of Drugs.
Amer. Mon. Micr. Journ., IX. (188S) pp. 203-5.
Wothschall, E. Tleber die mikrochemischen Eeactionen des Solanin. (On the
micro-chemical reactions of Solanin.)
Zeitsckr.f. Wiss. Mikr., V. (1888) pp. 19-38, 182-95.

&c.]

Jaksch.

R. V.

—Manuel

de

—

K

—

—

—

—

Whelp

—
—

* Zeitschr.

f.

Naturwiss.,

Ixi.

(1888) pp. 212-3.
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PEOCEEDINGS OF THE SOCIETY.
Meeting oe 10th October, 1888, at Kma's College, Steand, W.C.
Dr. C. T. Hudson, M.A., LL.D., President, in the Chair.

The Minutes of tlie meeting of IStli June last were read
firmed, and were signed by the President.

and con-

The List of Donations (exclusive of exchanges and reprints) received
since the last meeting was submitted, and the thanks of the Society were
given to the donors.
From

A

Bibliography of the Foraminifera, Eecent and
vi. and 152 pp.
Fossil, from 1565-1888.
(8vo, London, 1888)
for Beginners,
Entomology
Packard, A. S.,
xvi. and 367 pp., 273
figs.
(8vo, New York, 1888)

Sherborn, C. D.,

The Author.
„

The President said he had the melancholy duty to perform of
announcing to the Society the death of one of their distinguished
Honorary Fellows, which had taken place since they last met
they
would know that he referred to the late Mr. Philip Henry Gosse. To
himself the loss had been a very sad one, associated as he had been so
intimately with that gentleman during their joint production of the work
He felt that it was unnecessary to say anythincr
on the Eotifera.'
there as to his scientific attainments, or the value of the work which he
had acsomplished his books and his drawings were familiar to microscopists wherever such were found.
Those who had the advantage of his
personal acquaintance could speak of him as a man who was absolutely
free from the slightest spice of scientific jealousy, and who was always
ready to place his stores of knowledge at the disposal of others. He was
quite a stranger to him when they first met, and yet he placed the whole
of his beautiful drawings in his hands with the freest permission to make
full use of them.
Fortunately, as they were aware, he was able to induce
Mr. Gosse to join with him in the work of publication. He continued
as vigorously at work up to the last as he had been at the time when
he first met him, and a series of 60 to 70 large coloured drawings of new
species which had recently been sent by his son, showed that up to
within six months of his death, his hand and eye were as perfect as they
were previously. It was proposed by the Council to fill up the vacancy
thus occurring in their list of Honorary Fellows by the election of Prof.
G. J. AUman, F.E.S,, so well known by his work on the Polyzoa and
Hydroids.
:

'

;

Lord Edward Churchill exhibited and described a form of photomicrographic apparatus, which had been made for him by Mr. Swift and
which he thought possessed some advantages. The objective was screwed
into the end of the camera itself, and a movable stage with condenser
&c., worked in front of it, instead of working with these parts fitted
to
the body of a Microscope, with which he had found a difBculty both in
focusing and in getting the image straight.
A means was provided for
chromatic adjustment, and for fine-adjustment, which could be easily

;
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worked from tlic oiiposito cud, an ordinary eyc-picco being iiGcd for the
purpose of focusing.
Mr. Pringlo said that the camera upon the table was exceedingly
similar to the one which he had first used for the purpose of i)hotomicrography, resembling it in the most remarkable manner because of
The arrangement was one which
the objective being fixed to the body.
he soon gave up, because ho found it to be inconvenient, doubtful, and
uncertain as to getting the object in the centre, and although the intention was to save trouble, ho really found it gave a great deal more. Now
he used a Microscope and light fixed upon a moving table, which turned
upon a pivot, and had a stop by which it could be clamped if required
He found the best
this was never out of centre to any great extent.
plan for getting the object arranged was to use first a piece of ground
glass and then plain glass with ruled lines.
Mr. J. Mayall, jun., said that in his opinion, when photograjihy was
to be used in connection witli the Microscope, it was best to combine a
It
really good Microscope with a substantial and well-made camera.
was only courting difticulty to build up such a photomicrographic apparatus as that under discussion, in which, however good the arrangements
might be for the photography, those for the microscopy were wholly
defective.
No provision had been made to enable the worker to adjust
the object at all conveniently, for the stage would ordinarily be out of
Microscopes were in general
reach when the image was being viewed.
use to suit every class of work, and therefore it was sheer waste of
ingenuity to construct photomicrographic apparatus with the intention
If low-power work only were
of supplanting the use of a Microscope.
required, then a Microscope of moderate pretensions could be easily
combined with a camera but where high-power work was to be done,
the highest class of Microscope must bo employed, and special means
were necessary to facilitate the centering of the imago on the screen,
and, above all, to enable the worker to control all the adjustments
readily, and to assure himself, by direct inspection in the Microscope,
These were
that the image was such as he desired to photograph.
the points sought to bo embodied in the photomicrograi)hic appaThe ajqjaratus recently
ratus of Dr. Zeiss, Mr. Nelson, and others.
in the designing of which
exhibited at the Society by Mr. C. L. Curties
he (Mr. Mayall) understood Mr. Nelson had assisted was a praiseworthy
attempt to construct a good and serviceable arrangement for combining
a Microscope with a camera at a very moderate cost. The aim was
distinctly practical, and based on a full knowledge of what had been
done previously in that direction by other designers but the apparatus
designed by Lord Edward Churchill presented no points that he (Mr.
Mayall) could commend, and was clearly a step in the wrong direction.
;

—

—
;

Mr. J. Mayall, jun., said that it would be remembered that some
time ago Mr. E. H. Griffith, of the United States, sent a very pretty
Microscope with a lamp attached to it he had now sent another somewhat similar in appearance, but in which the chief novelty was the fineadjustment. Mr. Ladd had devised one on somewhat the same general
principle, that is, with the lever attached to the coarse-adjustment
but
the action was here produced by a worm-wheel and a tangent screw that
could be readily clamped to act on the coarse-adjustment.
He thought,
;

;
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however, this system was open to some objection, because the person
using it would be apt to strain the mechanism if he inadvertently tried
to move the coarse-adjustment when it was clamped to the fine-adjustment. The Microscope before them was very elegantly made, and he
thought that Mr. Griffith was much to be congratulated upon its
appearance (supra, p. 1022).
Mr, Crisp read to the meeting Mr. Griffith's description of the fineadjustment, and showed how the base of the stand being unscrewed from
the pillar and inverted upon a pin fixed in the case, formed an effective
turntable.

The President thought the contrivance was very ingenious.
Mr. Crisp said they had had a great many criticisms in that room as
to what constituted ingenuity in this respect, and there were some of
the objectors who would consider it open to doubt whether a Microscope
was not better if it could not be used as a turntable.

Cam

Microscope, with a tilting stage
being effected by eccentric cams
turned by a lever. Also, Fasoldt's " Patent " Microscope, by the use of
which Mr. Fasoldt claimed that his test-plates could be resolved. It
had an arrangement which prevented the body-tube rnnning down on the
object, an adapter for rapidly changing objectives, and an elaborated
form of Beck's vertical illuminator.
Mr. Ingpen inquired if anything was said as to any peculiarity in

Mr. Crisp exhibited Cutter's

to act as a fine-adjustment, the tilting

the objectives ?
Mr. Crisp said the objectives were not mentioned ; the result was
said to be due to the method of illumination, which was the vertical
illuminator.

Mr. Crisp exhibited and described Zeiss's " micron " eye-piece micrometer, which obviates the necessity for constructing tables giving the
value of an interval for each eye-piece and objective (ante, p. 797).

Mr. Rowland's reversible compressorium was exhibited and described
by Mr. Crisp (ante, p. 803).
The President said this was practically the same as one which was
made for him by Mr. Swift. This he gave up as useless, because, in consequence of the two surfaces of glass not being absolutely parallel to one
another, the water was all carried off to one side.
Unless the apparatus
was made with a perfectly parallel motion it would be entirely useless.
Mr. C. Beck also remarked on its resemblance to Wenham's compressorium.

Mr. Crisp exhibited a form of safety stage (sent from America),
which was fitted with two screws and nuts, by which the tension of the
springs could be regulated as desired.

Mr. T. F. Smith exhibited some photomicrographs of portions of
valves of Pleurosigma formosum, in illustration of what he imagined, from
recent observations with high powers, to be the real structure.
He had,
he considered, discovered at least three layers, and thought there were
possibly more. He had found the examination to be a matter of some

—
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mounted iu balsam, tbo finer details were obliterated,
dry only such portions of the valve could bo seen as adhered to
By means of drawings on the blackboard, he explained
the cover-glass.
that the peculiarity consisted of a grating, each alternate hole of which
threw an image in a different focal plane, giving the effect when seen by
an achromatic condenser of a series of red beads with white spaces
between them. In the i)hotographs these beads came out square, and by
deeper focusing they appeared blue, and the valve itself was seen to be
somewhat hollow in section. Taken from that side, the valve showed
two distinct layers of structure, and from the other side ho found that
there was a very delicate membrane and a series of lines with a number
of fine rings stuck upon them this structure was very indistinct owing
to the interference of light in passing through the very fine membrane.
On focusing deeper a grating was seen but whether, in addition to
these three layers, there was any other structure, he was at present unable
Referring to Dr. Carpenter's figures which he reproduced on
to say.
he inferred that the appearance there shown mu.st have been
the board
obtained by using oblique light he had seen an appearance something
He had
like it, but could not say that this showed the real structure.
examined other species of this genus, and had found at least a double
angulatuni, decorum, balticuvi, and two
structure in five other species
The photographs were all taken Avith central
species from Virginia.
light, and with as large an aperture as could be used without spoiling
difficulty, because, if

and

if

;

;

—

—

:

the contrast.

Mr. Ingpea inquired

if

Mr. Smith had used any mounting media

much higher

refractive index, such as sulphide of arsenic, which
would produce contrasts in opposite directions, and in which, if he got
a happy fracture, ho might see what would cause him to modify his
opinions on some points.
Mr. Smith said he had not tried them he was not a good hand at

of a

:

mounting, but he had tried them in Canada balsam without good results.
Mr. Ingpen said that Canada balsam would be useless the diatoms
should be mounted in something of a higher refractive index than them;

selves to get as strong a contrast as possible.
Mr. Karop said that one point which seemed to be overlooked was
that diatoms iu their fresh state were composed of silica in a colloid condition, and the treatment of this by acids in the course of preparation
might account for a good deal of variation in the appearance of the
structure.

Mr. Ingpen thought this was very probable, as it was impossible to
get a perfect resolution of headings or skeleton structure upon fresh
specimens, the only exception being perhaps in the case of Amphipleura,
which was so extremely delicate that, unless fresh specimens were
procured, the structure would be found greatly destroyed. In the case
of the stronger diatoms, it was necessary to submit them to acid or other
treatment to remove surface or internal substances, which otherwise
prevented what was supposed to be the complete skeleton from being
seen.

Mr. J. Mayall, jun., said that one point had been touched upon
which he thought needed a little clearing up. It Lad become somewhat
fashionable for people to say that, in making their observations, they
were most careful to exclude all oblique light, and that their improved
ideas were due to the use of central light.

Assuming

that a condenser

—
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were employed either within or without the focus, a circular diaphragm
would cut off more or less of the oblique light but the central portion
used, unless reduced to a very small pencil, would still consist of sensibly
If strictly
oblique rays, because it was part of a solid cone of light.
:

central parallel rays were to be employed, only a very small pencil
would have to be utilised by means of a system of collimating diaphragms. He was not aware that any important results in microscopy
great
had been obtained by the employment of such a pencil of light.
deal too much was claimed on behalf of what was termed central light,
regardless of the fact that some images could not even be glimpsed with
the finest objectives in existence unless the illumination was limited
to an intense beam of light of the highest obliquity the objective .would

A

transmit.

The President said they had received two exquisite photomicrographs of Amphipleura pellucida from Mr. E. M. Nelson, which would be
found well worthy of inspection.
Mr. H. B. Brady's paper "

On

the Keproductive Condition of Orbi-

tolites complanata, var. laciniata" (ante, p.

693) was communicated to

the meeting by Prof. Bell, who said that the interest of the subject
attached to the information given on a vexed point connected with these
Two French naturalists had pointed out that there were
organisms.
what they called two forms, one of which had a small number of large
chambers, and the other had a large number of small chambers. These
and form B, and though there was nothing to show
they called form
and B were
that there was any distinction of sex, it had been said that
Mr, Brady came to the conclusion
the males and females of the species.
that the young forms were the result not of sexual intercourse of any
kind, but of a process of gemmation.

A

A

Mr. Dowdeswell's letter was read, accompanying some photomicrographs of spermatozoa from the Triton
" I have the pleasure herewith to hand to the Society photographs
of the spermatozoa of the Triton, showing with perfect distinctness the
minute barb on the extremity of the head, the existence of which, I
believe, has been doubted, but is here unmistakably evident.
The
photographs are admirable, and reflect great credit upon Mr. Andrew
Pringle, of Cromwell House, Bexley Heath, Kent, who took them.
If
the barbs are not shown with absolute sharpness, I can testify that they
are at least as distinct as in the preparation from which they are taken,
which is five years old, and has become materially altered.
" I must beg to be allowed a few words of personal explanation,' and
a reclamation, though not for myself.
In my first mention of the
existence of this process (Quart, Journ. Micr. Sci., 1882, p, 73), I stated
that it had been first observed and pointed out to me, in a preparation I
had given him, by Mr. E. M. Nelson but in the fuller notice, with
drawing of it (ib. 1883, p. 336), which, being sent in late, was printed
without a proof being sent to me for revision, I omitted to state this,
and overlooked the omission till I saw the barb referred to as a discovery
of my own. At the time, intending to publish some further observations
on the subject, I omitted to correct this, and take this opportunity of
:

'

;
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doing justice to Mr. Nelson, who ilcserves the more credit for his observation, as in the preparation ho examined the point had escaped my own
notice, which was directed to another feature
viz. the filament and
membrane, both of which are clearly shown in one of the accompanying
photograjihs.
I hope the Society will be good enough to promulgate
this note, as though it may be a matter of iudiftcrencc to Mr. Nelson, it
is not so to me
viz. that I should appear to allow to be attributed to
me an observation first made by another."

—

—

The following Instruments, Objects, &c., were exhibited;—
Lord Edward S. Churchill
Photomicrographic Apparatus.
Mr. Crisp
(1) Cutter's Cam Microscope
(2) Fasoldt's Patent
Microscope (3) Zeiss's " Micron " Eye-piece Micrometer (4) Eowland's
Keversible Compressorium (5) Safety Stage with Adjusting Screws.
Mr. Dowdeswell
Photomicrographs of Spermatozoa of Triton.
Mr. E. H. Griffith :— Griffith Club Microscope with new Fine:

:

—

—

;

;

;

:

—

adjustment.
Mr. E. M. Nelson
Mr. T. F. Smith
:

New
C.

n.

Fellow

;

;

— Photomicrographs of Amphiplenra pellucida.
— Photomicrographs of Fleurosigma formosum.
:

— The

following was elected an Ordinary Fellow

JolUtfe.

Meeting or 14th Novembeb, 1888, at King's College, Strand, W.C.
THE Eev. Dr. Dalltnger, F.E.S., Vice-President, in the Chair.

The Minutes of the meeting of 10th October last were read
confirmed, and were signed by the Chairman.

and

The List of Donations (exclusive of exchanges and reprints) received
since the last meeting was submitted, and the thanks of the Society given
to the donors.
From
Mawer, W., Primer of Micro-petrology, 68
don, 1888)
Slide of Naticula venustissima n. sp.

pp.,

26

figs.

(8vo,

LonThe Author.
Mr. F. Kitton.

Mr. Crisp exhibited a portable Microscope in a very heavy brass box
which came from Vienna, the design being good, and closely resembling
one brought out some years ago by Mr. Collins, but having a wood case.
The disadvantage of a case made of such stout brass was apparent,
seeing that it added so greatly to the weight of the whole that it could
hardly be regarded as portable.

Mr. C. D. Ahrens' gigantic Microscope was exhibited. Mr. Mayall
explained that Mr. Ahrens having invented a polarizer with a large field,
had designed this Microscope for use in connection with it.
The very
large eye-piece gave a field of considerable diameter, but unfortunately
it was only achromatized for the centre of the field, the outer portions
showing colour in a very marked degree. The correction was also very
imperfect for flatness of field, so that if a slide of fine writing were
examined it could only be read across the centre of the field, the outer
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portions being entirely out of focus ; or if the outer portion was focused
the centre was entirely indistinct.
Of course the advantages of a large
field were obvious in a Microscope of that kind, but with only a partial
achromatism the eye-piece was neither one thing nor another.

Mr. Ahrens' erecting Microscope for dissecting was also exhibited,
the chief improvement consisting of the incurved form of the hand-rests.
Mr. Michael did not think there was anything particularly new
about this practically he had been using the same thing for some time
:

past.

Dr. Bate exhibited and described a small case for holding a number of
especially for the use of persons engaged in
bacteriological studies.
The interior was arranged as a series of racks
to take 3/4 in. covers, each one sufSciently separated from the others to
prevent them from touching, and every tenth groove being indicated by
an engraved number to facilitate reference.
Being made entirely of
metal, screwed together and without solder, it could be readily taken to
pieces for sterilization by heat or for cleaning.
There were places for
forceps, and a card for memoranda was fitted inside the cover.
He
thought it would be found extremely useful by medical men, who could,
in the course of their professional visits, transfer small portions of sputa
or pus to glass covers and carry them home in this way for examination.
Fellow asked if any provision had been made for preventing
the mixing of various germs, as he thought that in the event of the covers
becoming dry, portions of what had been placed upon them might get
detached ; also it seemed likely that the places where the glasses fitted
in might get coated with the matter, and cause it to get mixed.
Dr. Bate said he had made no provision against the possibility of the
germs falling about, but there would be no difficulty whatever as to
cleaning. The box might, he thought, be found useful in drying sputum,
&c., in a sulphuric acid chamber.
cover-glasses, intended

A

Mr. Crisp called attention to a new foreign publication, ' Annales de
Micrographie,' an extract from the prospectus of which was read to the
meeting (su]pra, p. 1062).
^

_

Prof. Bell read a paper "

On

the Large Size of the Spicules of

Ads

orientalis" (supra, p. 921).

Mr. William West's paper " On a List of Desmids from Massachusetts"
was explained by Mr. Bennett. Mr. Bennett said he had looked over
the paper, and was somewhat doubtful if one of the species described as
new was really a Xanthidium. The paper would be a useful addition to
their knowledge of the Desmids, and was interesting as showing what
a
large number of them were cosmopolitan.
(post)

Mr. Crisp read a paper by Prof. Govi, the object of which
that Galileo invented the Compound Microscope in 1610.

was

to

show

—

—
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it would, of course, be very difficult to discuss
points as those mentioned by Prof. Govi off-hand, because his
paper was evidently the result of very considerable research and would
Many of his quotations were, of course,
require careful consideration.
well known to those who had made investigations into the history of the
Microscope, but there was one which seemed of rather more importance,
in which Galileo excused himself in 1G20 for not sending the instrument
ou account of its not being completed at that time. Another point was
with regard to its being called a compound Microscope, when it had a
convex lens at one end and a concave lens at the other. The modern
definition of a compound Microscope was that the image projected by the
objective should be examined by an eye-lens.
In the so-called Briicke
He thought,
lens the object itself was seen, and not the aerial image.
therefore, that Prof. Govi should more strictly define what he meant by
a Compound Microscope.
As to Galileo making lenses with the magnifying power assigned, he could only say that he was not impressed with
the idea that any such power as 36 was obtained w ith the instruments in
the Museum at Florence.
He hoi)ed to be able to submit to Prof. Govi
some considerations as to the possibility of getting 36 diameters with
such an arrangement, and if it was as he imagined, it might lead the
Professor to modify his opinions.

Mr.

so

J. Miiyull, jun., said

many

The Chairman announced

that the Society's next Conversazione

be held on Wednesday, the 28th

would

inst.

The following Instruments, Objects. &c., were exhibited:—
Mr. Ahrens
Erecting Dissecting Microscope.

—
—
—
:

Dr. Bate
Case for Cover-glasses.
Mr. Crisp: (1) Portable Microscope in heavy brass box
large Microscope for polarizer, with large field.
Mr. F. Kitton
Navicula venustisshna n. sp.
:

;

(2)

Ahrens'

;

New Fellows :— The following were elected Ordinary Fellows
Messrs. Alfred D. Bell, Frank Inskipp, C. A. Macallum, M.A., E. Macer,
E. W. A. A. Mayhew, Charles Eousselet, and George H. Wright; and Prof.
:

George James Allman, F.E.S., was elected an Honorary Fellow.
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,
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A
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Society of Microscopists. Columbus,
Ohio, Meeting (1888), 503.
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Kniigration of, 431.
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See Contents, xiv.

—

.

,
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, and P. A. Dangeard, Arrangement of the Fibro-vascular Bundles in
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Benze, W., Leaves of Polypodiacese, 619.
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Bertelli, D., Salivary

Berthelot,

—

.,

Bertkau, P., Scent
Lepidoptera, 406.

Organs

of

German

Fruits, 992.

Bevan, B. J., Indian Fibres, 495.
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Blanc, H., New Foraminifera, 598.
Blanchard, R., Monas Dunali, 973.
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945.
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of,
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Bessey, C. E., Overlooked Function of
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in Teleostei, Origin of, 192.
,

Species

J.,

Gonactinia

1074

INDEX.

Blood, New MctlioJ for Investigation
313, 059.
of Iiivertebrnta, 557.
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of the

leprosy

520.
-vascular System of the Chick, Development of, 187.
vessels, Injection of, with a cold
fluid mass, 105G.

of,

Boccardi, G., Staining Nerve-terminations
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Brefeld, O., Classification of Basidiomycetes, 778.
Brefeldia and Badhamia, Plasmodium of,
783.
Brenstein, G., Action of Ether on Plantlife, 773.
Bret, Colouring matter of the waters of
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Stain, Alcoholic Alum, 217.

Carnoy,

Maturation and Division of
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of,
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.
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949.
Intestine and Digestive Glands of
Decapods, 729.
New Parasitic Ciliated Infusorian,
971.
Cattleya labiata, Fertilization of, 994.
Caulcrpa, Etjuvenescence of, 464.
Cecidium of Xematus Capreaj, 458.
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Cell and NucUar Division, 243, 440.
Apical of Fucus, 021.
Division of the Nucleus and, 978.
, Flemming, on the. 553.
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table objects, 672,
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Cathcart Improved Microtome, 1047.
Cattaneo, G., Amcebocytes of Crustacea,

,

Campbell, D. H., Development of Onoclea
Struthiopteris, Hoffm.
(Struthiopteiis

Super-endodermal Network

in the Boot of, 73.
Carboniferous Fomminifera, 533.
Carbohydrates, Daily Assimilation

of,
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Carcinus Msenas, Supra-cesophageal Ganglia of, Eflects of I^esions of, 730.
Body of Annelids, 418.
Carini, A., Maturity of the Ovum, 15.
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Asc:iris

,

Screen for the Abbe, 809.
L., Life-history of Gordius,
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.

Poison of Hymfnoptera, 724.
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1031.
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,

Carmine
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of,
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membrane, 712
and Gelatinous Envelope of
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-nucleus. Pathological Structure of,
391.
sap, Active Albumin in, 246,
studies, 552.
wall. Albumen in, 69, 982.
, Albuminous reaction of, 602.
in Mosses, Absorption of Water
and its Relation to the Constitution of,
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of Acetabularia, Incrustation
of, 403.
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Celloidin Corrosion Mass, Modification of
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with, 670.
Technique, Furtlier Notes on, 836.
Celloidin-paraffin Methods of Imbedding,
512.
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Contractility of the Protoplasm of
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destitute of Starch, Action of Formose
on, 85.
, Epidermal,
Influence of the Turgidity of, on the Stomata, 605, 763.
,
Forms of, 758.
Glandular, of Stomach, 393.
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Protoplasm in, 311.
, living Animal, Absorption of Anilin
Pigments by, 1055.
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Fusion of, into Plasmodia, 555.
,

,

New Species of, 731.
Cerianthus and Arachnactis, 743.,
Ceriomyces and Fibrillaria, 630.
Development of Generative
Cestoda,
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Organs

of, 225.
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'

,

,

,

7b0.

of,

plant. Properties and changes of the
Membrane, Protoplasm, and Nucleus of,
,

980.
of Contractility exldbited by
, Power
the Protoplasm of certain, 614.
Intestinal Epithelium,
, Secreting, of
55J.

Sexual, and Early Stages in Development of Millepora plicata, 964.
Solitary, Principle of Heredity and
the Laws of Mechanics applied to the
,

,

Morphology
,

,

,

,

926.

Spinal Ganglion, 556.
Tubular, of the Fumariacese, 73.
Wall of Suberous, 985.
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,

of,

of,

Wax,
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519.

Cellular Envelope
Nostocacese, 632.

Cumacea,

35.

Hexactinellida, 597, 747.
Myzostomida, 590.

•

Nemertea,

52.

Phyllocarida, 36,

Pteropoda (Gymnosomata),

26.

Sponges, 597.

Champla

parvula, Frond of, 623.
J., Micromillimetre, 502.

Chaney, H.

Chantransia, Batrachospermum and
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uea, 464.

Chapman, E.
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for
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Soap-bubble Films, 647.
Chara, New, 1001.
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See Contents, xvii.
Characters, Inheritance of Acquired, 193.
Chatiii, J., Anguillulidse of the Onion,
585.
Integument of Heterodera Schachtii,
738.
, Myelocytes of Invertebrates, 929.
Nerve-terminations in Lepidoptera,
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,

943.

Cheesman, T. L., Preparation of Nutrient
Gelatin and Agar, 825.
Cheilanthes hirta, Antherozoids of, 999.
Chemical Preparations, Photomicrography
of,

293.

Chemico-physiological Study of Algse, 463.
Chemistry of Germination, 767.
of the Nucleus, 890.
Chemotactic
Movements of Bacteria,
Flagellata,

and Volvocinese, 770.

Chermes, Some Species of, 213.
Cherry and Plum-trees, Disease affecting,

Filamentous

Congo-red

Chevreux, E., and

J.

de Guerne,

Commensal Amphipod,

New

416.

Orchestia, 949.
Chiaragi, G., Preparing Sections of Bone,
,

as

Cement, Preparation of
,

63.

274.

the

of

Statics, 555.

Cellulose,
1053.

of,

ComatuliB, 962.
Crustacea Macrui'a, 948.

,

,

System

'

,

Methyl-green for observing the
chemical Eeaction and Death of, 1049.
Mucous, in Mussels, 402.
Muscle, Nuclei of, 18.
of the Aril of the Nutmeg, Contents

New

Challenger Actiniaria, Supplementary
Report on, 965.

•

,

426.

of,

Cestoid Embryos, 46.
Chabry, L., Capillary Slide and Accessories for the Examination of Ova, 801.
ChiBtoceros, 627.
Chastognatha, Spermatogenesis in, 227.
Cluetop terns Valencinh, Nervous System

a

reagent

for,

147.
fluid, 1057.

Shellac, 520.

Centering, Continuous, of a Cover-glass,
850.
Centrolepidefe, Roots and Rootlets, 251.
Cephalopoda. See Contents, x.

Demonstrating the Canalicular Prolongations of Bone-corpuscles, 661.
Chick, Development of Blood- vascular
,

System

of,

187.

First Branchial Cleft
Chitiu Solvents, 833.
,

of,

387.

INDEX.

1078
ChitoniflnJ, Structure

E-g

in,

and Development of

nH3.

Chlainydococcus pluviidis, l004.
Clilninydomonus, 1004.

Chlorogoninm, 1003.
Chloropliyceie, Classification of, 775.
, Venetian, 027.
Chloropiiyll, Assimilation in Plants destitute of, 455.
, Epidermal, 245.
Eluoresccnce of, 245.
Function of the Colouring ^Matter
,
of, 997.
Organs for the absorption of vegetable food-material by plants containing,
,

.

,

24D.

Preparation of Pure, 245.
Quantitative etitimation of, 71.
Chlorophyll-graius, Formation of Starch
,

,

in, 983.

and

Starcli-grains, 70.

grannies. Formation of Starch in, 71.
Chlorothecium, 1012.
New Genus
Chlorozoosporese, Uronema,
of, 626.
Chodat, R., Diagram of the Flower of

A

Cruciferse, 611.

Cholera

spirilla,

&c.,

Spore- formation in,

1016.

Cliolodkovsky, N., Development of Endodi

rm of Blatta germanica, 406.
Some Species of Chermes, 213.
,

Choristocarpus tenellus, 93.
Synthesis of AlbumiChrapowitzki,
.,

—

noids, 455.

Christy, T., Koch's and Max Wolz's Eeflector, 1025.
Chromatology of Sponges, 595.
Chromic Acid and Safranin, Staining of
Elastic Fibres with, 1053.
Chromo-aromatic Microbe, 634.
Chrysalis, Diminulitm in Weiglit of, 31.
Chun, C, Morpliol.'gy of Siplionopbora, 59.
Pelagic Animals at Great Depths,
and their Relations to the Surface
,

Fauna, 558.
Churchill, Lord

E., Photomicrographic
Apparatus, 1061.
Chytridiacca parasitic on Diatoms, 99.
Chytridium elcgans, n. sp., a Parasite of

the Rotatoria, 1011.
New, 1011.
Ciaccio, G. V., Eyes of Diptera, 31.
Cianci, C, and G. Angioklla, Structure
of Red Blood-corpuscles, 928.
Ciliary Movement, 971.
Cirriped, Xiw, 417.
Cladocera, and greatest depth at which
found, 578.
,

Cladonemidte, 235.
Cladonia, 621.
Cladotlirix dichotoma. Cultures

of, 784.
Clarke, C. B., Root-pressure, 769.
S. F., Eggs of Alligator lucius, 925.
Clark, J., Ciliary Movement, 971.
,

Clathrospora and Pyronophora, 631.
Clans, C, ApsiUtlesand tliu Taiiaida3, 416.
,
LeruBBascus and the Philiclithydre,
217.
Clearing, Substitute for, 160.
in
Self-fertilization
Cleisto-ramy and
Orcliids, 994.
Clematis, Split Xylem in, 248.
Clepsine, Germ-layers of, 37.
Climate, Inlluence of, on the Cuticularization and Tliickening of the Leaves of
some Conifera), 608.
Climlung, Modes of, in the genus Calamus,
258.
Clindng-Plants, 253.
Clionffi, So-called Peripheral Prolongations
of, 239.
Clioiiids, Boring, 965.
Cockroach, Salivary Glands of, 725.
See CDutt-nts, xviii.
Ccelenterata.
Ccelom and Embryonic Layers of a Limicolous Oligocliaite, Formation of. 735.
and Vascular System of Mollusca and
Arthropoda, 395.
Cohn's Crvptogamic Flora of Sih-sia

(Fungi), "99.
Cole's (A. C.) Microscopical Preparations,
523.
Collin, A., Criodrilus lacuuin, 733.
Preparation of Criodrilus lacuum,
832.
(C), Aquarium Microscope, 103.
Automatic Caninda-holder, 680.
Collodion fur Imbedding in Embryology,
667.
Colonib, G.. Stipules, 252.
Coloration of Fungi, Blue, by Iodine, 628.
Colour changes in Spiders, Relations of
Structuri' and Function to, 945.
Colour-reaction
its use to the Microscopist and to the Biologist, 320.
,

;

-relation

•

between

Pupse

roundings, 727.
test,
Roux's, for the

and Sur-

detection of

Gonococcns, 517.
Coloured Nutrient Media, new method of
cultivating Bacteria in, 1039.
Colourinff Matter of the Waters of the

Lake

of Bret, 785.

Colours of Corals, 60.
of Leaves and Fruits, 254.
Colpoda, Various Cyst-formations and Developmental History of, 969.
Comatula, Development of, 960.
Comatulce, Challenger,' 962.
Comes, O., Mai ni.ro of tl;e Vine, 762.
Comothyrium diplodiella, Grape-disease,
'

98.

" Compen.«ation Eye-piece 6 with 1/1
Micron-division," Zeiss 's, 797.
Cumpositse, Oil-passages in the Roots of,
447.
Oil-receptacles in the Roots of, 760.
" Comprcssorium," Hallste'n's, 489.
, Rowland's Reversible, 803.
,

.
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new Combination, 334.
Confervoidege, Classificatioii of, 775.
Development of, 266.
Congo-red as a Et agent for Cellulose, 1053.
for Free Acid, 1055.
Conidiferous Form of Polyporus biennis,
778.
Coniferse, Demonstrating tbe Membrane
of the Bordered Pits in, 155.
on the Cuticu, Influence of Climate
larization and Thickening of the Leaves
of some, 608.
Cotidensei",

,

,

,

Lateralness in, 78.
Structure of the Leaves of certain

—

—

Corin, G., and E. Berard, Albuminoid
Constituents of White of Egg, 551.
Corpuscles, Amoeboid, in the Star-fish,
Emigration of, 431.
, Calcareous, of Hobithurians, 58.
Corrosion Mass, Modification of Schiefferdecker's Celloidin, 159.
Surfaces, Measuring, in Iron Pyrites,
803.
Corsica, Protozoa of, 755.
Cosmovici, L. C, Contractile Vesicle of
Rotifers, 955.
Costantin, J., Diplocladium, 1009.
Heterobasidial Basidiomycetes, 1006.
New Papulaspora, 631.
, Parasites of the Higher Fungi, 1011.
'

,

,

—

and Eolland,
Stysanus and
Hormodenrh-on, 1010.
Coulter, J. M., and J. N. Eose, Development of the Fruit of Umbelliferfe, 79.
Council, Eeport of, for 1887, 330.
Couvi-eur, E., The Microscope and its
applications to the study of plants and
animals, 654.
Cover-correclion, 496.

,

,

Systematic

Arrangement

of,

397.

Crangon, Development of the

Eye

Compound

of, 34.

Methods of studying Development
of Eye of, 148.
Crassulacese, Tannin in, 603.
,

Crayfish, Castration

947.
216.
Crayfishes, Digestion io, 947.
Intercoxal Lobe of certain, 577
Creeping Movements of Earthworm, 952.
in Gastropods, 718.
,

Green Gland

of,

of,

,

,

Crepin, F., Polymorphism attributed to
certain generic groups, 453.
Cribrella ocellata, Madreporite of, 431.
Criodrilus, Excretory Organs of, 953.
lacuum, 733.

Preparation of, 832.
Crisp, F., Ancient Microscopes, 304.
Micromillimetre, 652.
Cristatella, Method of investigating, 147.
mucedo, 936.
Cross, C. F., Indian Fibres, 495.
Cross-fertilization, 993.
Adaptation of the Flowers of
Eremurus altaicus to, 767.
,

,

,

Pecu-

liarity of, 81.

,

,

Cranchia,
of,

451.
Conjugatse, Zygospores of, 1002.
Conjugation of Paramfecium, 65.
of Spirogyra, 625.
of Vorticellidas, 752.
Continental Fine-adjustment, Pritchard's
Microscope witli, 1022.
Contractility of the Protoplasm of certain
Cells, 457.
, Power
of, exliibited by the Protoplasm of certain Cells, 614.
Cook, A. J., Morphology of the Legs of
Hymenoptera, 725.
Cooke,
Photomicrographs of the
.,
Odontophores of Mollusca, 333.
Cooler for quickly setting Gelatin Plates,
828.
Copepod, New Parasitic, 417.
Coplin,
., Brief Directions for Using the
Microscopical Mounting Outfit (.Jefferson
design), 322.
Copper-hsematosylin, Benda's Modified,
158.
Corals, Colcurs of, 60.
Cordyline australis, Morphological

Cover-glass, Adjusting an Objective for the
thickness of, 497.
Preparations, Simple Method
for Fixing. 1047.
Continuous Centering of a, 850.
Cox, C. F., American Microscopes, 652.
Crab, Effects of Lesions of the Supra-oesophageal Ganglia of, 730.
Crabs' Claws, Iimervation of, 947.
Male appendages on Female, 730.
of Africa, Fresh-water, 415.
Cramer, C, Dasycladaceas, 464.

on Inconspicuous Flowers, Effect
of, 612.
Crossing, Production of Sex and Phenomena of, 256.
Cruciferse, Bracts of, 609.
Diagram of the Flower of, 611.
Eeplum in, 611.
Cruciferous Plants, Substance containing
SuliDhur in, 997.
Crustacea. See Contents, xiv.
Cryptogamia. See Contents, xxvi.
Cryptomonadinese, 754.
Crystal Palace Photographic Exhibition,
296.
Crystal-plastids, 243.
Crystalline Style, 566.
Crystalloids in Marine Algse, 463.
Crystals, Methfemoglobin, 506.
of Calcium oxalate, 445.
Cuboni, G., Peronospora of the Eose, 1008.
viticola, 1008.
Cuccati, G., Alcoholic Solution of Hematoxylin, 846.
Brain of Somomya, 944.
,

,

,

,

,

J.,

Organization of Brain of Somomya

erythrocephala, 407.

INDEX.
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Ctie'not. L.,

Anatomy

of Ophinrids, 958.

Blood of Invcrtebrata, £>'>!.
Development of Ki-d I$lood-cor-

,
,

puscle.", 3ii5.

Nervous

,

System

Vascular

nn<l

Appiiratns of Ophiuiids. 57.
Cultures, Coiiiparitive, of tlie same species
at diflferent altitudes. 999.
Cugini, G., Fluoreseence of Clilorophyll,
245.
Culex, T.nrva of, 212.
Culture Processes. See Contents, xxxv.
Test for Micro-organisms of "Water,
(ieliitin, S55.
Tubes, Geissler's, 2S7.
Cultures of certain IMicrobes, Presence of a
Plilogou;enous matter in, 634.
of Cladothrix dicliotoma, 784.

Cumacea. Challenf^er,' 35.
Cunuiiigbam, J. T., Anatomy of Poly'

cha'ta, 41.

Eggs and

,

I.arvte

Teleosteans,

of

D.
D.,

Nephridia of Lanice conchilega, 735.

,

Ova

D'Abundo, (;., Staining Cultivation Metlia
and its results on micro-organisms, 319.
Daccomo, G., Aspidol from Aspidium
Filix-mas, 619.

Daday, E.
D'Agen,

140.

Curiosities of the Senses, 500.
" Curl " of Peach-leaves, 89.
Curties, C. L., New Combination
denser, 334.
:

J. S.,

certain of the Conifrrne. 451.

organisms. 311, 1037.
Dale's (H. F ) IMicrotome. 317.
Dallinger, W. H., Advantages of a Knowledge of the Theory of the Microscope,
296.
,
Daylight or Lamplight for Microscopical ()b.-;ervation, 302.
Least and simplest forms of Life,
503.

Con-

,

Presentation to. 822.
President's Address, 177.
Ritirement of, 327.
Dammer, U., Adaptation of the Flowers
of Erennirus altaicus to Cross-fertilization, 767.
,

.

Dancer, J. B., Death

methods of

,

,

scope, 494.

,

Curvature of Plants, 769.
Cuticularization and Thickening of the
Leaves of some Coniferaj, Influence of
Climate on, 608.

,

,

Chlorogonium, 1003.
Cryptomonadineae, 754.
Foliar Sheath of the Salicornieaj,

Importance of the

,

,

Mycological Notes, 783.
Observations on Pinguicula, 987.

Parasites of the Peridinie;e, 781.
Reproduction of Nephrocytium,
1013.
, Secr( tory Canals of Araucaria, 986.
and Barbe',
of the
., Arrangement
Fibro-vascular Bundles in Pinguicula,
,

.

"731.

of Nutrition

,

•

of Male,

Mode

means of Distinction between
Animals and Vegetables, 257.

,

—

74.

Cypridina, Structure of, 36
Cypridiuse, Preparation of, 508.
Cyst-formations, A'arious, and Developmental History of Culpoda, 970.

Function of, 96.
Cystocarp and Procarp of Gracilaria, 622.
Spherometer
Bamberg's
S.,
Czai)bki,
Cy.-tids,

Microscope, 280.

Remarks on Prof. Abbe's paper The
magnifying power of a lens or a kns,

Cblamydococcus pluvialis, 1004.
Chlamydomouas, 1004.

as a

Some Oigopsid, 931.
Cycas, Anomalous Thickening in the
Roots of, 75.
Rooting of the Albumen of, 988.
Cyclamen, Alkaloid and Sugnr in, 759.
Cyclostoma elegans, Anatomy and His730.

Salsolc£e,

609.

Cuttle-tishes,

tyetem, 500.

140.

988.
,

Mucous Gland

of,

Dangeard, P. A., Anatomy of the

tion of Silver by means of the Micro-

of,

Memoir, 822.

,

The Quantitative Determina-

tology of, 716.
Cymotlioidfe, Eyes
Cyprida;, so-ealiod

Magnifying Power of

Dal Pozzo, D., The albumen of plover's
egg as a culture medium for micro-

preparing, 511.
,

E., iTiitial

Microsc<)i)e Objectives, 1035.

,

,

C, The Tapeworm

Monograph of Tintinnodeaj,

Daguillon, A., Structure of the Leaves of

of Bdello^toma, 192.

K. Vallcutin, Photosplieria of
Nyctipbanes norvegica, 415.
M.,
Collecting and Cleaning
K.
Diatoms, 143.
" Curiosities of Microscopical Literature,"

Curtis,

v..

43tJ.

anil

,

T., Microscopical

Drawings, 500.
Daae, H., Spinal Ganglion-cells, 556.
D'Abbadie, A., Micromillinietre, .503.

191.
,

M.

:

Daphnidae, European, 949.
Darwin, F., and A. Bateson, Method of
studying Geotropism, 770.
Dasycladacese, 464.
Dawson, J. W., Eozoon Canadense, 241.
Daylight or Lamplight for Microscopical
Observation, 302.
Debray, F., Development of the Tiiallus
of certain Alga), 265.
Deby, J., Dipterous Insect from Biarritz,
687.

.
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Deby,

Myrme^ophilous Plants, 688.

J.,

Decapods, Intestine and Digestive Glands
of,

196.

Degagny, C, Nuclear Origin

of

Hyalo-

plasm, 440.
Degeneration, 194.
Dehiscence of the Sporangium of Ferns,
90.

carpus, 255.

Embryogeny

Dendrocoela,

On

the Formation

of,

495.
,

Some

points in, 94.

Diatomacese, 667.
Diatoms, Arranged Slide of, 1057.
, Chytridiacea parasitic on, 99.
Collecting and Cleaning, 143.
, Deep-sea, 94.
,

,

Formation of Auxospores in, 268.
Fossil Marine, from New Zealand,

Dendy,

of Fresh-water,

Comparative

A.,

Anatomy

of

Sponges, 594.

New System
and

O.

S.

of Chalininse, 63.
Eidley, 'Challenger'

Sponges, 597.
Dennert, E., Anatomy of Nelumbium, 765.
Dentalium, Organization of, 933.

Examining Glass, 795.
Dermal Sensory Organs of Insects,

210,

569.

Desert Flora, 617.
Desmidiese, Cell-membrane and Gelatinous

Envelope of, 1004.
Detmer, W., Inheritance
Course

Acquired

of

Vegetable

Physiology, 617, 686.
Physiological Oxidation in the Protoplasm, 454.
,

Detmers, H. J., American and Foreign
Microscopes the Verdict of an Impartial
Expert, 798.
De Toni, D., and G. B. Levi's Venetian
;

Chlorophycese, 627.

—

Action of Light on Roots
grown in Water, 995.
Development of Compound Eye of Crangon,
,

34.

Methods

of Studying, 148.
of Helix Waltoni, 24.
of Peripatus Novse-Zealandise, 33.
of Spermatozoa in Mui-ex, 200.
of Vermetus, 201.
See Embryology in Contents, vii.
Devoletzky, E., Lateral Organs of Nemerteans, 51.
Dewitz, H., Simple Method of Warming
and Cooling under the Microscope, 113.
Diakonow, N. W., Apparatus for Infecting,
b29.
, Vessel
for the Culture of Low Organisms, 657.
,

of

Hungary. 466.

Staining, 156.

Tempere's Preparations
Dichotypy, 78.
,

of,

667.

Dicotyledons, Anomalies in the Structure
of the Eoots of, 606.
Formation of Endosperm in, 765.
Petiole of, 610.
Dietel, P., Uredinese, 97.
and their Hosts, 1007.
Dietz, S., Flowers and Fruit of Sparganium
,

,

,

78.

Diez, E., Vernation of Leaves, 252.
Differential Screw Slow Motion, 110.
Diffraction Spectra, 652.
Theory and Histological Structures,
119.

of

Characters, 193.

Laboratory

,

from a Trygon, 777.
Photomicrographs of, 295.

and Typha,

Dentist's

Devaux,

,

,

586.

.

Diatom-Structure,

,

Myrmecophilous Plants, 998.

,

of,

731.
Diastase, 997.

94.

158.

Delagia Chsetopteri, 936.
Delpino, F., Floral Nectary of Symphori-

,

Diaptomus, Geographical Distribution

,

Dekhuyzen, M. C, Action of Staining,

,

Iris, 111.
Aii'-canals of the Eoot,

447.

729.

Decortication of Trees, Effects produced by
the Annular, 447.
Defence, Secretion of Pure Aqueous Formic Acid by Lepidopterous Larvse for
the Purposes of, 405.
Deformations, Artificial, of the Nucleus,

,

Diaphragm, Zeiss's
Diaphragms in the

Digestion in Cray-fishes, 947.
in Ehizopods, 240.
Digestive and Intestine Glands of Decapods, 729.
Dingier, H., Motion of rotating Winged
Fruits and Seeds, 612.
Diomidoff, A., Sublimate as a Hardening
Medium for the Brain, 831.
Dionsea, Electromotive Properties of the
Leaf of, 995.
Diplocladium, 1009.
Diplocystis Schneideri, 68.

Diplozoon paradoxum. Generative Apparatus of, 427.
Diptera, Eyes of, 31.
Dipterous Larvse, Comparative Biology of
Necrophagous and Coprophagous, 407,
Disaggregation of Eocks, 315.
Discopus Synaptffi, Parasitic Rotifer, 52.
Disease affecting Cherry and Plum-trees,
274.
New, of the Douglas Pine, 471.
Potato, 471.
Vine, 471
Diseases and Anatomy of Aurantiacese,
453.
Dissecting Dish, 161.
,

,

,

Distomum, New Human, 49.
Dixon, H. G., Substage Condensers, 1029.

—
,
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Dodorlein, L., Echinoidca of Japan, 431.
Dolbcar, A. E., Tlie Art of riojocting;
a JIamuil of Exiieriinentation, tScc, 1036.
Di.lley. C. S., Histology of Salpa, 207.

Domatiu,

87.
Durociilarid papillata

Embryology,

Staining, 847.

New

Disease of, 471.
Douliot, H., Formation of Periderm, 7G1.
, Periderm of Legurainosaj, UOG.
of RosacP88, 987.

,

and P.

V. Ticgbem, Plants whicli
form their Rootlets without a Pocket,
,

987.

Dowdeswcll, G. F., Photomicrographs of
Spermatozoa from the Triton, 10(35.
Drago, W., Parasite of Ttli)busa, 40.
Drawing-board, Eternoil's, 798.
Drawings, Microscopical, 500.
Preserving, 822.
Photographs, Screen for the Abbe
Camera Lucida, 809.
Dreyfus, L., Scientific Exhibition at Wiesbaden, 823.
Pinakoscope with,
, Reflector, Ganz's
,

V.

796.
Driide, O., Staining Diatoms, 156.
Dubief, H., Practical Manual of Microbiology, 686.
Dubois, P., Role of Symbiosis in Luminous
Marine Animals, 929.
R., Photogenic Proiwrty of Pholaa
,
dactylus, 26.
Duboscq's Projection IMicrnscope, 108.
Duchartre, P., Case of Abolition of Geotropism, 996.
Rooting of the Albumen of Cycas,
,
988.
Dudley, P. H., Fasoldt's Test Plates,
299.
Dnfefs (H.) Polarizing Microscope, 107.
Dufour, L., Development and Fructification of Trichocladium, 630.
, Influence of Light on the Form and
Structure of Leaves, 84,
Dumaige's Camera Lucida, 487.
-^— Nose-piece for Changing Objectives,
488.

Travelling Microscope, 476.
A., Compiirative Anatomy of
Malvacea), Bombaceae, Tiliaceaj, and

Dumont,

SterculiacesB, 606.

Dunlop, J., and H. A. Ward, Fruits and
Seeds of Rhamnus, 78.
Duramen and Protecting- wood, 248, 761.
Formation of, 446.
Durand, W. F., Parasites of Teredo navalis,
,

199.

Durdufi, G. N., Contribution to the
physiological reaction of methyl-blue,
849.

E.,

Emigration of Amoeboid

Corpuscles in th(! Star-fish, 431.
, Madroi)orite of Cribrella ocellata, 431
Duval, M., Collodion for Imbedding in
6(j7.

and other Mediter-

ranean Ecbinids, Re.-e:\rches on, 430,
Dorsal Appendages, /)70.
Doty's Balsam Buttle, 1G3.
Double Leaves, 253.
Douglas-pine,

Durham, IL

E,

Earthworm, Creeping Movements

New,

,

of,

952,

222,

Earthworms, p]xporiments on, 580.
Nepl)ridia of, 421.
New Australian, 420.
, Structural Characters of, 420.
East London Microscopical Society. 503.
Ebner, V. v.. Skeleton of Calcareous
,

,

Sponges, 63.
Spermatogenesis of Mammals, 547.
and E. Sertoli, Spermatogenesis of
,

,

Mammals,

707.
Eccles, R. G., Thallophytes in Medicinal
Solutions, 459.
Echiiiids, Researches on Dorocidaris papillata and otiier Mediterranean, 430.

Echinocactus, Irritability of the Stamens
261.

of,

Echinocardium cordatum, Development of

Egg

of,

590.

Echinodermata, Preparation of, 510,
See Contents, xvii,
Echinoderms, Histology of, 53, 149.
,

Ecliinorhynchi,
509.
Structure
,

Mode
of,

of

Investigating,

422.

Echinorliychus parasitic in INIan, and whose
intermediary host is a Blaps, 739.
Ecliinothurida, Anatomy of, and Phylogeny
of Echinodermata, 956.

Echinothurids, Longitudinal Muscles and
Stewart's Organ

in,

429.

Ectoproctous Bryozoa, Erabryogeny of, 721.
" Edelfiiule " of Grapes, 1009.

Edmonds's

(J.)

Automatic Mica

Stage,

111.171.

Edmunds,

J., Theory of the Microscope
Nageli and Schwendener, 140.
S., An
Appliance for making
Photomicrographs with the Microscope

Egbert,

in the upiigiit position, 1033.
J., The value of microscopical examination of Phthisical Sputum as a means
of giving a correct Prognosis, 686.

Ege,

Egg, Albuminoid Constituents of White
551.

of,

during ^Maturation and Fecundation,
Kinetic Phenomena of, 546.
Hen's, Trematode
newly-laid, 51.
.

of

ment

in

White

of

Echinocardium cordatum. Developof, 5'.i0.

of Fly, Early Stages in Development
of, 573.
of Blusca vomitoria, Development in,
572.
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Egg, Structure and Development

in

of,

Chitonidje, 933.
for

Bacteria Cultivation, 503.

membranes

of Insects, 722.
shell of Lepadogaster, 550.

,

Eggs, Albumen of Plovers', as Nutrient
Medium for Micro-organisms, 1037.
and Larvse of Teleosteans, 191, 925.
for Cultivation purposes, 827.

Influence of

,

Movement on Deve-

——

loping, 193.
of Alligator lucius, 925.
of Ascaris megaloceiiliala,
Method of Preparing, 664.
,

Zacharias'

Entomologists, Young, Microscopic
Boveri's

Method

paring, 663.

J.,
Position and Number of
Kaphides, 445.
Eisen, G., New Annelid, Sutroa rostrata,
682.
Eisenberg, J., Potato Cultivations, 310.
Eisig, H., Monograph of the Capitellidse,
418.
Elaioplast, 443.

Eiselen,

Elaphomyces, 273.
Elastic Fibres of the Skin, Staining of, 155.
Electric Microscope, 285, 1025.
Electromotive Properties of the Leaf of
Dionsea, 995.
Eledone moschata. Spermatozoa of, 560.
Elimination and Selection, 927.
Ellenberger,
the Effect
., Investigating
of Eemedies by the Microscope, 1060.
Elving, F., Curvature of Plants, 769.
Embryo-sac of Eosacese, 610.
Embryo-chemical Investigations, 551.
Embryogeny of Ectopvoctous Bryozoa, 721.
of Fresh-water Deudrocoela, 586.
Embryology. See Contents, vii.
Embryonic Axis, 923.

—

Layers and Ccelom of a Limicolous
Formation of, 735.

Oligocligete,

Embryos

of Asterias, Preparation of, 1045.
Insect, Polypody of, 568.
Embryoscope, Gerlach's, 491.
Emergences on the Roots of Podocarpus,
252.
,

Emery, C, Love-lights of Luciola, 30.
, Mimicry
and Parasitism of Camponotus lateralis, 30.
So-called Digestive Stomach of some
Ants, 570.
Emigration of Amoeboid Corpuscles in the
,

in

of,

of,

247.

,

Encystation of Mega,stoma intestinale, 439.
Endobiella Bambekii, New Monad, 972.
Endoderm of Blatta germanica, Developof,

406.

Environment, Action of, 927.
Eozoon Canadense, 241.
Epenthesis McCradyi, n. sp., Life-history
743.

of,

Two New Genera of, 217.
Epidermal Chlororophyll, 245.
Epicarida,

Glands, 81.
Eeservoirs for water, 448.
Epidermis of Leaves, Permeability
Gases, 448, 763.

of,

to

Epiphytic Jungermanniese, 92.
Epithelium, Secreting Cells of Intestinal,
556.

Equisetum, Development of the Eoot

of,

773.

Dissemination of

,

the

Spores

of,

1000.

Prothallium of, 262.
Erdos, J., Accessory for rapid Cutting with
the Thoma Microtome, 840.
Injection of the Bluod-vessels with a
,

,

cold fluid mass, 1056.

Eremurus

allaicus. Adaptation of the
Flowers of, to Cross-fertilization, 767.
and Leguminosese, Super-endodermal
Network of the Root of, 986.
Ericacc^, Eoot-symbiosis in, 86.
Eriocaulese, Eoots and Rootlets in, 251.
Ermengem, E. v., Scheurlen's Cancer

Bacillus, 785.
Errera, L., Accumulation and Consumption of Glycogen by Fungi, 96.
Cellular Statics, 555.
, Forms of Cells, 758.
Microscopy at the Wiesbaden Exhibition, 140.
,

,

,

Photographing Moving Microscopic

Objects, 812.

Essex

New

County Microscopical Society of
Jersey, 304.

Membranes,

187.

Almonds, Localization

EnchvtrseidEe, 40,
New, 736.

ment

United States,

1010.

Eternod's (A.) Apparatus for Stretching

Star-fish, 431.

Emulsin

Work

511.

for,

Entomophthorese of the
of Pre-

Eichelbaum, F., New Aspergillus, 1008.
Eidam, E., New Mould, 1010,

Emu, Development

of, in Dicotyledons, 765.
of Gelsominese (Jasminese), 249.
Endosporous Bacteria, 1014.
Engelmann, T. W., Bacterio-purpurin, 473.
Colouring matter of blood as a
means for distinguishing between the
gas exchange ^of plants in light and
darkness, 322.
Gas Chamber, 288.
Enock's (F.) Insect Slides, 523,
Enterosora, 262.
,

Egg-albumen, Alkaline, as a Medium

)

Endosperm, 446.
Formation

163.

Drawing-board, 798.
Ether, Action of, on Plant-life, 773.
Eucyphotes of Palsemon and Hippolyte,
Parasitic Castration in, 414,

Euglena, 754, 972,
Euglypha, Karyokinesis
Euphrasia, Fertilization

of, 66,

of,

767,
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Euplotos harpa, Direct Division of Xuolcus

—

Excretory Organs of Criodrilus, V5'A.
Systems, Larval and Definite,

Exposure IMetliod, Mouuting
Balsam by, 1(J0.

in

in

Canada,

External Forces, their Influence on the

Form

of Plants, 456.
Eye, Compound, of Crangon,

Development

of, 34.
, Larval
Anal,
Gastropods, 19.

in

Opisthobranch

Brauchiomma, Structure

of,

219.

Crangon, Mctiiods of Studying

Development of, 148.
Eye-pieces, Powers of, 501.
See Conieuts, xxxiii.
.

shades, 488.
Eyes in Scorpions, 411.
of Artliropods, 209, 938.
of Cymothoidaa, 730.
of Diptera, 31.
, So-called, of Tridacna, 5G4.
Eylmann, E., European Dajihuidaj, 949.
Eyre, J., Pond Dredging and Collecting,
505.

Development of Generative
in Arachnida, 946.
Featlier, Methods of studying typical
Birds', 314.
Fegatella, Production of Gemma) by, 92.
Feist. A.. Protection of Buds, 989.
Fell, G. E., Exhibition of" Letter
occupying space of 1/1,000,000 in, magnified
.3200 times," 140.
Female Crabs, Male Appendages on, 730.

O

Fermentation in Pbanerogamia.

See Con-

Ferments, Spores of, 633.
Ferns, Preparation and Mounting of, 665.
See Cryptogamia Vascularia, Con.

tents, xxvi.

Ferria, L., Staining of Elastic Fibres witii
Ciiromic Acid and Safranin, 10.')3.
Ferry,
Medico-legal Identification of
Blood-stains, 520.
Fertile, Conversion of, into Sterile Fronds,
261.
Fertilization and Segmentation in Ascaris

—

,

megalocephula, 423.
of Ascaris megalocepbala, 43, 583,
736.
of Calopogon parviflorus, 454.
of Cattleya laliiata, 994.
of Euplirasia, 767.
of Flowers, 82.
Karyokinesis in its Relation to, 928.
Fetterolf, G., and J. A. Ryder, Vestiges of
,

Zonary Decidua

in

Mouse,

186.

Fever, Relapsing, Staining Spirochaate

of,

1054.

Fewkes, J. W., Are there Deep - sea
Medusaj? 236.
Medusse from New Engl md. 592.
New Mode of Life among MedusoB,
,

,

591.

New

,

,

Physophore, 592.

Preparation of Embryos of Asteiias,

1045.

Sucker on Fin of Pterotrachea, 205.
Fibres, Elastic Staining of, with Chromatic
Acid and Safranin, 1053.
Fibrillaiia and Cerioniyces, 630.
,

New Method

for Staining, 675.

—

First princijiks of
.,
the Microscope and microscopical technique, 1036.
Researches on Ciliated Infn^oria, 751.
Structure of Urceolarise, 753.
Fankhauser, J., Diastase, 997.
Euglena, 754.
Faraboeut^s, Robin's and Lacaze-Duthiers'
Injecting Syringes, 678.
Farre, A., Death of, 170.
Fasoldt, C, Test-plates, 298, 817.
,

,

Variation in Micrometric Measureto different illumination, 814.

ments due

Fat-cells, Peculiar, 928.
Fatty Matters in Cultivation

^'.,

Fibrin and Micro-organisms,

F.

Fabre-Domergue,

,

of IMosses, 199.

Organs

tents, xxvi.

liimibricidfB, 220.
Ex<'ursion INIicroscope, Klein's, 1020.
Exhalation of Oxygen by Fleshy-kavcd
Plants in Absence of Carbonic Anhydride, 85.
Exner, S., Histological Structures and the
Dillraction Theory, 119.
Exoderm of the Root of Restiacese, 987.
Expiration and Assimilation of Plants,
7C8.
Explosive Fruits of Alstroemcria, 255.

of
of

Fauna

Faussek,

in, -l^U.

Euixiiuatus elegans, Embryology of, 578.
Euroi)eaii Daplinidae, 911).
Eiiryalo fciox, Flowering of, 83.
Ewell, M. D., A Maiiiiai of Jledical Jurisl>ni(leiice for tlic Use of Studeuts at
Eaw and of Medicine, 140.
Enrich,
to the exami., A contribution
natiiin and knowledge of meat, 855.
Examinations in Microscopy, (J54.
Excretion in Bracliyurons Crustacea, 21 G.

Media, 504.

Fibro-vascular

Arrangement
tion

of,

Bundles

in

Pinguicula,

74.
in the Petiole, Distribu-

of,

74.

System, Foliar, importance of,
in Vegetable Anatomy, 985.
Fibrosiu,
new cell-coutent, 246.
Fick, R., Inosite, 72.
Fiedler, K., Development of Generative
Products in Spongilla, 64.
Formation of Ova and Spermatozoa
,

A

Spongdla lluviatilis, 'MQ.
, Investigation of Generative Products
of Spongilla, 1045.
Fielde, A. M., Dorsal Appendages, 570.
in
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New Species of Biddulphia from, 466.
Films, Measuring Thin, 501.
Fiji,

Filtbr-capsule, Steinach's, 850.
Fiu of Pterotrachea, Sucker on, 205.
Fine-adjustment by tilting the Stage, 478.
Griffith's, 1022.
Pritchard's Microscope with
" Continental," 1022.
Finland, Fungi of, 275.
Fire-proof Cotton- wool Plug for Test-tubes,
1040.
Fir, Scotch, " Eouge " of, 781.
,

,

C, and M.

Fisch,

273.
Fischer, A.,
wall, 602.
,

Eeess, Elaphomyces,

Albuminous reaction of

Bacterial

Growth

at 0°

C,

Cell-

1014.

Glucose as a Eeserve-material in

,

Woody
,

B.,

,

E.,

Plants, 984.

Phosphorescent Bacillus, 277.
Stretching of the Receptacle of

the Phalloidei, 629.
, P., Actiniae of Coasts of France, 593.

Photographing Phosphorescent Bacilli by means of their own light, 813.
Scyphistomata of Acraspedote Me,

,

duscB, 965.
Fischl, R., (a)

new

;

impregnated with microorganisms, 311, 833.
Fishes, Bony, Origin and Significance of
the so-called free Nuclei in the Nutrient
effectively

of,

worms, 420.
Dissemination of Bacillus by, 635.
tongues, mounting, 511.
Floral Axis, Anatomy of, 254.
Flies,

Nectary of Symphoricarpus, 255.

New Fresh-water,
New Genera of, 1002.

Floridea,
,

706.

Fixation, Note on, and

Floscularia annulata, 231.
Flot, L., Aerial Stems, 451.

Morphology

of,

451.
of CruciferEe, Diagram of, 611.
Flowering of Euryale ferox, 83.
Flowers and Fruit of Sparganium

and

Typha, 78.
Comparative Anatomy of, 255.
Development of, in the Bud, 610.
,

,

Fertilization of, 82.
Inconspicuous, Effect
of
fertilization on, 612.
of Canna, Morphology of, 611.
,

,

Cross-

Physiological Organography of, 256.
Size and Colour of Alpine, 452.
Fluorescence of Chloropliyll, 245.
Fly, Early Stages in Development of Egg

New Nuclear

Stain,

,

of, 573."

Foa, F., Structure of

Focke,
Focus, Depth

VV. 0.,

Blood-corpuscles,

Dichotypy, 78.
of,

652.

Focusing Arrangement, Jeserich's, 1031.

Flabellum, 963.

,

Neuhauss's, 809.

,

Plossl's, 651.

Screen, Nelson's Photomicrographic,

Growth of, 237.
Flagellata, &c., Chemotactic Movements
of, 770.
Method of Preparing Tegumentary
,
Filaments of, 832.
,

Flahault, C, and E. Bornet, Filamentous
Heterocystous Nostochinese, 472.
,
New Genera of Perforating
AlgiB, 776.
Flea, To prepare Head of, 511.
Fleischl Hsemometer, 808.
Fleishmann, A., Absorption of Water by
Molluscs, 56:1
,
Development of Egg of Echinocardium cordatum, 590.
Flemming (N.) on the Cell, 553.
^
, W., Preparing
Testicle for observing
Nuclear Fission, 146.
, Spermatogenesis of Salamander, 189.
Staining with Rosanilin Nitrate in
,
watery Glycerin Solution, 518.
Flesch, M., Beck's Microsyringe, 849.
Micro-chemistry of Nerve-cells, 712.
=
On the influence of the modern im'

,

,

provements on Microscopes

Red

198.

675.

1888.

Comparative

Flower,

Fixing Sections, 159.

men, 1036,

93.

Flos-aquse, Remarkable, 633.

,

A

process for making
Microscopic preparations from test-tube
cultures (6) the preparation of threads

Yolk

M

,
Preparation of Brains and
Flesch,
other Organs, 507.
, Staining Living Preparations, 515.
Fletcher, J. J., New Australian Earth-

for

medical

119.

Stenglein's Coarse and Fine,
,
1032.
Foerste, A. G., Cross-fertilization, 993.
Foettinger, A., Anatomy of Pedicellina,
208.
Fol, H., Collin's Automatic
Cannulaholder, 680.
, Distribution of
Striped Muscle, 714,
Microscopic Structure of Muscles of
Molluscs, 199.
Foliar Fibrovascular System, Importance
of, in Vegetable Anatomy, 985.
Sheath of the Salicorniese, 609.
FoUiculina ampulla. 598.
Food Constituents, Supply of, at Different
Periods of the Growth of Plants, 614.
Food-material, Organs for the absorption
of
vegetable,
by plants containing
chlorophyll, 249.
, Nutrient, of Bees, 942.
Foot, Heteropod, Morphology of, 24.
Foraminifer, New, 437.
Foraminifera, Carboniferous, Additions to
the Knowledge of, 533.
Isolating, 664.
,

,
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Formuinifi-m, Nature of
Splioruli s found

New,

•,

of the

Fresh-water Infusoria, New, 65.
of the United States, 598.

Opaque

Scarlet
Fossilized, 438.

many

Deposition
Plants,
careous Incrustations on, 773.
Polyzoa, 566.
Sponges, 03, 748.
Colhcting,

538.

Red Chalk,

rriinitive
706.

,

iii

383.

Resemblance of Ovarian

Ova and,

Relationships of, 60.
Sherborn's Bibliography of, 757.
Foreign and American Microscopes, 797.
the Verdict of an Impartial Expert,

and Examining, 305.

,

Frendenreich,

Fricken,

7i)8.

Forel, A., Lenses of Ants, 571.
Fiirinie Acid, Secretion of Pure Aque^ms,
by Lepi<lopteroua Larva) fur the Purposes of Defence, iOo,
Formica rufa, Sense of Direction in, 212.
Formose, Action of, on Cells Destitute of

Starch, 85.
Forssell, K. B. J., Glceolichenes, 95.
Fossil Botany, Solms-Laubach's Introduction to, tj20.
Plants, Anomalous cells in the interior of the tissue of, G05.
Foster, M., B. Sajiderson, and L. Brunton,
of the Physiological Laboratory.

G8G.

Anatomy

of Madreporaria,

New

Pennatula from the Bahamas,

593.

and A. M. Marshall, 'Porcupine'
Pennatulida, 745.
Fowls, Gape Worm of, 740.
Fraipont, J., Polygordius, 225.
Preparing Polygordius, 062.
France, Actiniae of Coasts of, 593.
Frank, B., Formation of Nitric Acid in
,

,

Plants, 616.
,

of

Mycorhiza, 268.

Fried iiinder, B., Creeping Movements of

Earthworm, 952.
Frilsch, G., 822.
Bilharzia, 588.
,

Frog, Development
Irritability of

,

Ovum, Axis

,

MiiTO-organisras, 824.

Frankland, G. C, and P. F., New and
Typical Micro-organisms Irom Water
and Soil, 789.
Frazer, A., Cathcart's Improved ^Microtome,

—

.,

Formation of the Asci in

Pliysalospora Bidwellii, 629.
Freeborn, G. C, Notices of New Methods

II.

genus and

925.

Spermatozoa

Frog-tadpole, Infection

of,

707.

of,

by Saprolegnia

ferax, 272.

Fromniann, C, Properties and Changes of
the Membrane, Protoplasm, and Nucleus
of Plant-cells. 980.
Fructilication, Abnormal, of Agaricus procerus, 269.
Fruit and Flowers of Sparganium and
78.

of BorraginesB, 255.
of Sulanacea), 611.
of Umbelliferie, Development of, 79.
trees, Fungi of, 780.
Fruits and I-eaves, Colours of, 254.
and Seeds, Motion of Rotating
Winged, 612,
of Hhamnus, 78.
Explosive, of Alstrcemeria, 255.
,

masked, 79.
Overlooked Function of many, 992.
Fucus, Apical Cell of, 021.
Fumariaceaj, Tubular Ceil of, 73.
Fungi. See Contents, xxix.
Spores and Bacteria, Demonstrating
and counting of, in air, 1059.
Fiirst, C. M., Spermatogenesis of Marsupials, 380.
Fusari, R., Segmentation of
Ova, 191.
Fusoma, 1009.

for Staining, 320, 519, 667, 855.

of a new
species, 1, 171.
the United States,

With description

five

new
of

WoUe's, 94.
, Preparation
Bryozoa, 27.
,

Nervous

of,

1046.

System

of

Phylactwlsematous, 402.

Crabs of Africa, 415.
Dendrocoela,

Embryogeny

580.

Floridea,

New,

93.

Teleostean

G.

Fresh-water Algte (including Chlorophyllous Protophyta) of the English Lake
District

of,

of, 15.

,

Root-symbiosis in tlie Ericaceae, 86.
Frankel, C, Cultivation of Anaerobic

Frechou,

Rcspiralion of Hydrophilus,

v.

,

New Forms

1048.

Agar-agar,

212.

Typha,

434.
,

Preparing

E.,

656.

;

Fowler, G. H.,

Cal-

Growing,

,

,

Manual

of

of,

Gage, H., Determination of the Number of
Trichinje or other

Animal

Parasites in

Meat, 104.
S. H., Starch Injection-mass, 1056.
,

Galileo's Microscopes, 639.
Galippe, V., and H. Beauregard, Practical
Guide to Microscopy, &c., 32.3,
Galland-Mason's (R,) IMicrophotoscope,
281.
Galtier,
634.

—

V.,

Chromo-aromatic

,
Pathogenic
.,
Microbe, 1017.

Microbe,

chromo-aromatic

1087

INDEX.
Gamasidse. Anatomy

of,

Gemmae

729.

Gammarus, Development

949.
Ganglia,
Supra-oesophageal, in
Snails,
Effects of Lesions of, 717.
of Lesions of,
, of Crab, Effects
730.
Ganglion-cells of tlie Spinal Cord, Effect
of Hardening Agents on, 831.
•

,

Ganz's (J.) Pinakoscope with Dreyfus's

—

,

Preparation of Cypridinse, 508.
Structure of Cypridina, 86.
G., Mounting of specimens to be

lenses, 1057.

Garcin, A. G., Euglena, 972.
, Fruit of Solanacese, 611.
Gardiner, W., Contractility of the Proto-

doxiim, 427.
Organs, Development of, in Arachnida, 946.
—
of Cestoda, Development of,

—

of,

1045.

Genital Products in Oligochseta, Homology
of Segmental Organs and Efferent Ducts
419.

of,

Geotropism, 458.
Case of Abolition of, 996.
Method of Studying, 770.
,

,

GeraniaceEB,

on Physi-

,

986.
,

Wandering

-cells.

Echinoderms,

Egg

16.

Primordial,

^

287, 288, 289,

Segmen-

German Lepidoptera, Scent-organs

290, 291.

On

the Auer Incandescent,

495.
Gases, Permeability of the Epidermis of
Leaves to, 448, 763,
Gasperini, G., New Disease of Lemons, 98.
, Polymorphism of the Hyphomycetes,
468.
Gasterolichenes, 95.
Gastropoda, Preparing Eadulse of Small
Species of, 507.
.
See Contents, x.
Gastropods, &c.. Ingestion of Water,
199.

Gastrula of Amphibians, 549v
Gazagnaire, J., Phosphorescence in Myriopoda, 945.
Grey, F., Ulothrix, 465.
Gehrke, 0., Germination of Palms, 257.
Gehuciiten, A. v., Striped Muscle of
Arthropods, 941.
Geissler's Culture Tubes, 287.
Gelatin and. Agar, Preparation of Nutrient, 825.

Culture Test for Micro-organisms of
Water, 855.
Plates, Cooler for quickly setting,
828.

Gelatinous Envelope and Cell-membrane
of Desmidiese, 1004.
Gelsominete (Jasminese),
249.

Endosperm

of,

in

56.

-layers of Clepsine, 37.
-stripe of Insects, Primary
tion, of, 941.

in ChitonidiB, 933.

Burner,

Experimental Embryology,
of Lumbricus, 38.

Germ-bands

,

Gas and Moist Chambers,

of,

Gerlach, L., Embryoscope, 491.

of Helix, 398.

Structure and Development of

Anatomy

Comparative

Sub-epidermal Network of the Root

,

of,

Anatomy and Histology of
Cyclostoma elegans, 716.
Anatomy of Valvata piscinalis, 718.
Eeproductive Organs and. Oogenesis
,

64, 1045.
of Spongilla, Investigation of,

75.

Garnault, P.,
•

92.
431.

—

Cells, 457, 614.

Gariel, C. M., Practical Treatise
cal Manipulation, &c., 819.

by Fegatella,

Generative Apparatus of Diplozoon para-

examined with homogeneous-immersion

plasm of certain

of,

Products in Spongilla, Development

Safraiiin, Modification of, 1054.

,

of,

426.

Double Stain with Anilin-blue and

,

Production

,

Gape Worm

—

Trichomane.s, Formation

Gemmation in Linckia multipora,
Gemmules of Silicispongise, 596.

^

Reflector, 796.
of Fowls, 740.
Garbini (A.,) Closed Water-bath, 1053.

in

262.

of,

of,

406.

SphagnacesB, 621.
Germany, Sydow's Lichens of, 621.
Germinal Layers in Cephalopods, 931.
in Teleostei, 189.
in the Shrew, Inversion

^
706.
'

396.

—

of Cephalopods,

—

of Meloe, 942.

Homology

Germination of Phanerogamia.

of,

of,

See Con-

tents, xxiv.
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Magnus,
,

Myrmecophilous Plants, 87.
Lung, Preparing large Sections of, 1043.
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Maskell. W. M., Fresli-wafer Infusoria of
Wellington District, New Zealand, 972.
on Micnxsterias amtricana,
, Note
Ralfs, and its Varieties, 7, 169.
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Methylen-blue Eeaction, Vital, of Cell,

granules, 842.

,

515.
Iodide, Simple
677.

for Clearing,

171.

,

,

,

for,

148.

Apparatus. See Contents, sxxiii.
Babuchin's, 637, 794.
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Micrometer, Eadial, 293.
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Microscopy and the Study of Rocks, 820.
, examinations in, C54.
Microspectroscopic Analysis, Tubes for,
807.

Microspora, 94.
Micmsyringe, Beck's, 849.
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Myelocytes of Invertebrates, 929.
Mutualism, Remarkable Case of, 557.
Mycologieal Notes, 783.
Mycology, Baumgarten's
Pathological,
791.

See Contents, xiii.
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.

Society

of,

304.

York, Central, Microscopical Club,

ing, 658.

and Sensory Organs of
Articulata, 403.
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,

Nitella,

in Cell-division, Part taken by, 69.
in Oscillaria and Tolypothrix, 275.
, Membrane, and Protoplafcm of Plantcells, Properties and Changes of, 980.

Nitric

Position

of,

601.

Nusbaum,

J.,

Germinal Layers of Meloe,

glass Preparations, 1047.

Staining the Spirochate of Relapsing
Fever, 1054.
,

New, 1001.
Nitrate of Silver Method for Staining, 319.
Acid in Plants, Formation of, 616.
Nitrogen, Absorption of, by Plants, 770.
of Vegetation, Sources of, 261.
Noack, F,, Influence of Climate on the
Cuticularizalion and Thickening of the
Leaves of some Coniferse, 608.
Nobbe,

F.,

Production of Sex and Pheno-

mena

of Crossing, 256.
Nobert's Bands, 805.
E., On a new method of
cultivation
on
coloured
for diagnostic purposes, 831, 1039.
Noll, F., Growth of the Cell-wall, 442.
Influence of External Forces on the
Form of Plants, 456.
Proton ema of Schistostega osmundacea, 774.
,
Staining Membranes in Li\ing
Siphonese, 516.
Natural History of Siliceous
, F. C,
Sponges, 745.
Silicoblasts, 596.
Nordqvist, O., Moina bathycolor and the
greatest depths at which Cladocera are
found, 578.
Nordstedt, O., New Chara, 1001.
, New Nitella, 1001.
Norman, A. M., New Crustacean Parasite,
418.
Norse Alcyonaria, 239.
Nose-piece
for
Changing Objectives,
Dumaige's, 488.
Nostocacese, Cellular Envelope of the
Filamentous, 632, 1012.
Nostochinese, Filamentous Heterocystous,
472.
Notochlaena, Apogamy in, 999.
Nott, T. E., Staining of Tubercle Bacilli,
849.
Nuclear and Cell Division, 243, 440.
Carmine Stain, 1050.
Fission, Preparing Testicle for Observing, 146.
Origin of Hyaloplasm, 440.
Stain, New, and Note on Fixation,675.
Nuclei of Muscle-cells, 18.
, So-calltd Free, in the Nutrient Yolk
of Bony Fishes, Origin and Significance of, 706.
Three, in Polkn-grains, 440.

Noeggerath,
bacteria

nutrient

,

,

media

,

Relation between the Function and

942.
Fii'st Changes in Fecunclated
of Lepas, 218.
Nutmeg, Contents of the Cells of the Ard
of, 760.

M.,

,

Ovum

Nutrient Media, Coloured, 1039.
for microbes from milk, on the
preparation of solid, 658.
Medium for Micro-organisms, Albu-

men

of Plovers' Eggs, 1037.

Nutrition of Phanerogamia.
See Contents, XXV.
,
Physiology of, in Protozoa, 719.
Nutritive Media, Preparation of, 055.

Warm Chamber,
New Species

Nuttall's, G.,
Nutting, C. C,
438.

N}ctagine?e, 82.
Nyctiphanes norvegica,

Photospheria

of,

415.

,

,

1027.
of Acineta,

O.

Oaks, Retrogression

Oamaru

Deposit-,

in, 88.

Remarkable

Spicules
from, 967.
Oberstein, H., Methods for Investigating
the Sti'ucture of the Central Nervous
Organs in health and disease, 1041.
Objectives.
See Contents, xxxiii.
Odontophores of MoUusca, Photomicrographs of, 333.
Odoriferous Glands of Blaps, 943.
Office Students, Microscopy and Histolot^y
for, 686.
Ohio State Microscopical Societ}', 305.

Oidium

Fragarise, 274.

Oil-passages in the Roots of Compositfe,
447.
plastids, Colourless, in Potamoge'ton,

984.

receptacles in the Roots of Compositse, 760.
Olbers, A., Fruit of Borragineffi, 255.
Oleina, Ascomycetcs and Podocapsa, New
Genera of, 271.
Olfactory Ganglia of Cephalopods, 931.
Oligochajta, Homology
of
Segmental
Organs and Efferent Ducts of Genital
Products in, 419.
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Oligocha-ta, Limicoloue, Formation of Embryonic Layers and Ccelom, 735.
So-called Proshite Glands of, 221.
Oliyor, F. W., Microcheiuical Tests for
Callus, 323.
',

,

Phenomenon analogous

to Leaf-fall,

88.
,

Sensitiye Labelliim of Masdeyallia,

uuisco.sa, tjl6.

,

,

1019.

Ombrophila and Guepinia, 1008.
Onion, Anguillulida) of, 5S5.
, Occurrence of Starch in, 983.
Onoclea Strutliiopteris, Hofi'm., Develop-

ment

G18.
of Marine Bryozo;i, 93G.

of,

509.

Ophiurid, Remarkable, from Brazil, 591.
Ophiuriils,
,

,

Anatomy

of.

958.

Morphology of, 432.
Nervous System and Vascular Ap-

paratus

of,

57,

Optometer and apparatus for measuring
the foci of, arid centering of optical
lenses North Haichek's System, 819.
Opuntia, Production of Vegetative from

—

Fertile Siioots of, 768.
Orbitolites complanata, var. laciniata, Reproductive Condition of, 693, 1065.
Orcanet, Employment of tincture of, in
histological technique, 1056.
Orchcstia, 949.

Orchid Hybrids, Bigenerie, 257.
OrchidefB, Anatomical Structure of the
Leaves of, 608.
Flower of, 764.
Orchids. Self-fertilization and Cleistogamy
,

994.
Oribatidae, British, 412.
in,

Orobanche, Biology

the Generative Organs

Ova, Abnormal, of Ascaris mcgalocephala,
953.

and Spermatozoa, Formation of, in
Spougilla fluviatiii.s, 966.
anil Tissues, Bacteria-like Bodies in,
31.

Animal, Formation of Polar Globules,
705.
, Ascaris,
Maturation and Division of,
42.

Capillary Slide and accessories for
the e.xomiuation of, 801.
of Amphibia, Preparing, 146.
of Ascaris megalocephala, Preparing,
,

5(i8.

of Bd.llostoma, 192.
Respiration of Silk-worm, 726.
Segmentation of Teleostian, 191.
Ovarian Ova and the Primitive Foraminifera, Resemldance of, 706.
Ovariis. Preparing Mammalian, 662,
Ovary, Histology of, 713.
, Reticulated Protoplasm in the Interstitial Cells of, 311.
Oven and Water-bath. Reeves's, 163.
Overton, C, Conjugation of Spirogyra, 625.
Oviatt, 13. L., Permanent Preparations of
Tissues treated with Potassium Hydrate,
147.
Ovules of Grasses, 611.
of Plantago, 452.
of Rumex, 764.
,

.

Oogenesis and Reproductiye Organs of
Helix, 398.
Oophyte of Trichomanes, 617.
Opheliacese, Preparing the Nervous System
of,

On

168.

of,

.

Sieve-tubes in the Laminariese, 265.
Trapella, Oliy., a new Genus of
Pedalineic, 992.
L., Physiological Experiments on
Organisms of Glairine and Baregine,
,

Ontogeny

Ostracoda," "

of, 85.

Development and Structure of, in a
young stage and of its suckers, 80.
Orr, H., Embryology of Anolis, 387.
,

of Lizard, 548.
Orthoneura, 400.
Cifcborn, H. L., Microscope in Medicine,

Ovum, Animal,
,

13.

Axis of Frog,

15.

Human,

5 17.
, JFaturity of, 15.
of Lepas, First Changes in Fecundated, 218.
Polar Globule of Mammalian, 186.
Oxalis rul)ella, Gerndnation of, 613.
Subteiranean Shoots of, 988.
Oxidation, Influence of Light on, 714.
Physiological, in the Protoplasm,
454.
process in Plants after death, 88.
Oxygen, Exhalation of, by fleshy-leaved
Plants in absence of Carbonic Anhy,

,

,

,

dride, 85.

,

166.

,

,

275.

Osmic Acid and Gold Chloride Methods,
846.

Staining

of,

154.

of,

222.

Pagan's " Growing Slide," Modification

, Microscopical
Societies should combine for work, 305.
Practical Courses, 324.
Studies for Beginners, 686, 856.
Oscillaiia and Tolypothrix, Nucleus in,

Ossiitication Preparatione,

Pachydrilus enchytrsBoides, Histology

of,

1028.

Mammalian
Paladino,
Preparing
G.,
Ovaries, 662.
Paljemon and Hippolyte, Parasitic Castration in the Eucyphotes of, 414.
Pal-Exner Method of Staining Sections of
the Central Nervous System, 1057.
Palladin, W., Formation of organic acids
in the growing parts of plants, 247.
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Palms, Germination of, 257.
Palpiform Organs of Crustacea, 413.
Palps of Butterflies, Basal Spot on, 943.

Peal, C.
686.

N., Microscopy for Beginners,

Peckham, G. W., Senses of Ants, 571.
and E. G., Mental Powers of Spiders,

Panetli, J., Secreting Cells of Intestinal
Epithelium, 556.
Pantanelli, D., Mounting small Organisms
Disaggregation of Eocks, 315.
Puntocsek, J., Fossil Diatoms of Hungary,
466.
Paper, Microscopical Examination of, 521.
Papilionacese, Mycodomatia in the Koots
of, 450.
Papulaspora, New, 631.
Paraffin, Homogeneous, 151.
Imbedding in Botany, Application
of, 315, 672, 834.

their Relations to the Surface Fauna,
558.
Pelanechinus corallinus, New Features in,
233.
Pelletan, J., Diatomacese, 667.
, Objectives, 111.

Paramsecium, Conjugation

Pelomysa

—

Parasite,

of,

65.

New

,

,

Crustacean, 418.
of the Silk-worm, 471.

of the Eotatoria, Chytridium elegans,
1011.
of Telphusa, 40.
Parasites of Teredo navalis, 199.
of the Higher Fungi, 1011.
of the Peiidinese, 781.
,
Phanerogamous, Origin of the

Suckers

in, 80.

Parasitic Algae on the Sloth, 624.
Fungi, Character of the Injuries produced by, upon their Host-plants, 470.
Fungus on Pineapple, 780.
on Salt-fish, 781.
on the Plane, 631.
Infusoria, New, 436.
Protozoa, 974.
in Man, 240.
Rotifer, Discopus Synaptse, 52.
Parasitism and Mimicry of Camponotus
lateralis, 30.

of the Truffle, 780.

H., Eyes in Scorpions, 411.
N., On the objects of the Biological and Microscopical Section of the
Cardiff Naturalists' Society, 686.
Parkeria, Observations on, 757.
, Structure and Affinities of, 237.
Parthenogenesis in Bombys mori, 571, 725.
Patella vulgata and Sepia officinalis,
Salivary Glands of, 932.
Pathogenic
cliromo-aromatic
Microbe,
1017.
Pathological Investigations, Methods for,
154.
Mycology, Baumgarten's, 791.
Structure of the Cell-nucleus, 391.
Patouillard, N., Classification of the Agaricinese, 467.
New Tnbercularia, 779.
, Prototremella, 1007.
Patten, W., Eyes of Arthropods, 209, 938.
Pawlowsky, A. D., Cultivation of Bacillus
Tuberculosis on Potato, 1038.
Payena and Mimusops, Laticiferous product of, 759.
Peach-leaves, " Curl " of, 89.

Parker,
,

,

Gr.

W.

575.
Pedalineae, Trapella, Oliv., a
of, 992.

Pediastrum, Development

of,

new Genus
624.

Anatomy of, 208.
Pelagic Animals at Great Depths, and
Pedicellina,

palustris,

11, 171.
Pelseneer,

Minute Structure

'Challenger'

P.,

(Gymnosomata),

of,

Pteropoda

26.

P. N., Classification of Gastropoda
by the Characters of the Nervous System,
933.
, Lamellibranchiata without gills, 564.
, Nervous System of Pteropods, 25.
Peltosphseria, New Genus, 630.
,

Pendent Organs, Mechanical System of, 75.
Penifillium candidum, Ascophorous form
1008.

of,

crustaceum, Asci of, 271.
Pennatula, New, from the Bahamas, 593.
Pennatulida, Porcupine,' 745.
Penny, W. G., Eye-pieces Physical Ab'

—

erration

and

Distortion, 646.

Penzig, O., Anatomy and Diseases of
Aurantiacese, 453.
Pereyaslawzewa, S., Development of Grammarus, 949.
Perforation in the "Walls of Vessels, Systematic Value of, 447.
Pericardial Gland in LamelLibranchs, 720.
Perichfeta,

Anatomy of,

422.

Periderm, Formation of, 761.
of LeguminosEe, 606.
of Rosaceae, 987.
Pini, 1009.
Peridinese, Parasites of, 781.
, Spore-formation in, 437.
Peripatus capensis and P. Novsa Zealandiae,
Anatomy of, 577.
, Development of a
South American,
410.

Peridermium

of the Cape Species of. 409.
of the Genus, 576.
Novae-Zeal andise. Development of, 33.
Peripheral Ganglia and Nerve-cells, Preparation of, 506.
Periplaneta orientalis, Thermic Expert,

,

Monograph

ments on,

31.

Peristome, 1000.
,

Internal, of Mosses, 461.
of Mosses, 263, 620.

Permeability of Protoplasm, 601.
of the Epidermis of Leaves to Gases,
448, 763.
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Pholas dactyl us, Photogenic Property

Peronospora of the Uosc, 1008.
rcrrier, R., Ki<lncy of
tiofxTils,

399,

Prosobranch Gas-

71;").

Pcrroncito, E., Cliytriilium ologans, u. sp.,
u Parasite of tlio Rotatoria, 1011.
inof Mcgaatoma
Encystation
,
testinalo, 439.
and L. Vandtla, Composition of
'•
IMutYe," 633.
Peter, A., Batiachospirmum, Chantransia,
and Lomanea, 4G4.
Petersen, O. G., Reticulations in Vessels,
986.
of Fibre- vascular
Petiole, Distribution

Bundles

in, 74.

of Dicotyledons, GIG.
Petit, L., Distribution of Fibro-vascular
Bundles in the Petiole, 74.
ElTeets of Lesion of Supra-oesophageal Ganglia in Snails, 717.
,
Etlects of Lesions of the Supraceaophaj;eal Ganpflia of the Crab (Carcinus Mienas), 730.
610.
, Petiole of Dicotyledons.
Petri, 11. J., New Method of Deraonftra,

ting and Counting Bacteria and Fungi
Spores in the Air, 1059.
Petrographical Microscope, Bausch and
Lonib Optical Co.'s, 279.
Petroniyzon, Development of, 388, 549.
Petrone, L., Methods for examining the

Structure of the Cerebrospinal Nerves,
1041.

W., Chemotactic Movements

Pfeffer,

of

Bacteria, Flagellata, and Volvocinea),
770.
Pfeifer, A., Cooler for quickly setting
Gelatin Plates, 828.
Pfitzir, E., Flower of Orchidere, 764.
New Imbedding Material, 316.
Pfitznor, W., Pathological Structure of the
,

Cell-nucleus, 391.
Pliajophyceac, Piiysiology of, 462.
Phseozoosporeaj, New Genera of, 4C5.
Phalanr,nda, Brain of, 576.
Phalloulei, Stretching of the Receptacle
of,

G29.

Pliauerogamia, Anatomy and Physiology
of.
See Contents, xx.
Pliarbitis ti-iloba, Seeds of, 7G4.

Pliarmacou'nostic
nique, 513.

Phenol

Microtome and

Tech-

—

.,

Mosses, 461, 1000.
.
Periitome of

Mosses,

263,

620,

1000.
Piiilichthyr'ae
I'hillips,

W.,

Pbormidium and Lyngbya, Relationship
between, 784.
Phospborescenco

in INIyriopoda, 945.

Bacilli,
Photographing,
their own light, 813.
Bacillus, 277.
Bacteria from Sea-water, 101.

Pliosphorescent

by means of

Lumbricids, Type of a

New

Genus,

39.

Phosphoric

Acid

and

Phosphorous

in

Plants, 760.

Photodrilus phosphoreus. New Genus of
Phosphorescent Lumbricids, 39.
Photogenic Property of Pholas dactylus,
26.

Microscopic Ob-

Pliotographing 'moving
jects, 812.

Photographs

v.

Drawings.

Abbe Camera Lucida,

— Screen

for the

809.

Photomicrographs of Diatoms, 295.
of the Odontophores of jMoUuscs, 333.
with high amplification, 526.
Zeiss's, 525.

,

Photomicrography. See Contents, xxxiv.
Photomicroscope, "Stein's" Large, 295.
Photosphoria of Nyctiphanes norvegica,
415.
for Imbedding, 834.
Phreoryctos, Reproductive Organs of, 579.
Phryj^auidaj, Scent-glands of, 406.
Phtliisical S[mtum, The value of Microscopical examination of, as a means of
giving a correct Prognosis, 686.
Phycoerythrin, 622.
Phycomycetcs, Cultivation of, 469.
Phycophffiin, 265.

Photoxylin

universalis,
Ilauck
and
Richter's, 627.
' Challenger,'
Phyllocarida.
36.
Phylloxera, Brain of, 408.
Phylogeny of Euhinodurmata, &c., 956.
•^— of Lamcllibranchs, 565.
of Protozoa, 967.
Physalospora Bidwellii, Formation of the
Asci in, 629.
Physicians and the Microscope, 523.
Physophore, New, 592.
Pichi, P., Thickening of the Cell-walls in
the Leaf-stalk of Aralia, 70.
, Tubercles
on the Roots of Lcgumi-

Phvcotheca

nosjB, 608.

Technique, 847.
Internal Peristome of

in Microscopical

I'hililiert,

of,

26.

viticola, 1008.

and Lernseascns, 217.
Luminosity

of

—

,

Fungi,

777.

Phloem. Secreting Canals of Umbelliferaj
and Araliaccfe contained in, 605.
Phlogogenous matter. Presence of a, in the
CiUtures of certain Microbes, 034.

Picrocarmine, Preparing, 518.
Piersol, G. A., Benda's Modified Copperhaematoxylin, 158.
Drawings v. Photographs. Screen
,
for the Abbe Camera Lucida, 809.
,
,

Homogeneous

Paraffin, 151.
Laboratory Jottings, 166.
Substitute for Clearing, 160.

Pilacre, 1009.
Pilliet, A., Differential

Staining of the
Tissues of Living Animals, 842.
,

Glandular Cells

of

Stomach, 393.

nor

INDEX.
Pimina, a uew Genus of Hyphomycetes,
780.

Pinakoscope, Ganz's, with Dreyfus's Eeflector, 796.
Pine-apple, Fungus Parasitic on, 780.
Pines, Causes which produce Eccentricity
of the Pith in, 761.
Pinguicula, Arrangement of Fibro-vascular

Bundles

(S.)
651.
Eggs,
Plovers'
PIossl's

in, 74.

Observations on, 987.

,

Propagula

,

Pirotta,

R.,

of,

764.

Endosperm

of

Gelsominese

(Jasminese), 249.
Pitcher-liko leaflets of Staphylea pinnata,
253.
Pith in Pines, Causes which produce
Eccentricity of, 761.
Pits, Bordered, Mode of rendering visible
tlie closing Membrane of, 315.
Pittsburg, Microscopical Society of, 305.
Piutti, A., and L. Luciani, Respiration
of Silk-worm Ova, 726.
Plane, Fungus Parasitic on, 631.
Plant Analysis as an Applied Science, 89.
Planta, A. v., Nutrient Food-Material of
Bees, 942.
Plant-cells, Properties and Changes of the

Membrane, Protoplasm and Nucleus

of,

980.

new method
and Staining, 1045.
,

for

Hardening

Plantago, Ovules of, 452.
Plants, Preservation of, in Spirit and the
Prevenlion of Browning, 852.
which form tlieir Rootlets without
a Pocket, 987.
Plasmodia, Fusion of Lymphatic Cells
into, 555.

Plasmodium

of

Badhamia and

Brefeldia,

783.

Plasmolysis in Flowering Plants, 759.
of Algse, 93.

Plasmolytic Method, New Application of,
1059.
Plastic Reconstruction, Methods of, 853.
Plastin and Nuclein, Demonstrating, 505.
•

Plate, L., Acinetoides, 974.
Asellicola digitata, 973.
, OrgaDiization of Deutalium, 933.
Plate-cultivations, Hardening and Staining, 848.
Plateau, F., Palpiform Organs of Crustacea, 413.
, Powers of Vision, 32.
, RLSpiration of Arachnida, 214.
, Vision in Arachnids, 214.
of Caterpillars and Adult
Insects, 404.
Platner, G., Karyokinesis in Lepidoptera,
571.
,

,

,

New

Plant, H., Sterilization of Potato, Apples,
and Water for cultivation purposes, 310.
Pleochromism of coloured Cell-walls, 602.
Pleospora, 469.
Pleurocapsa, New, 784.
Pleurosigma angulatum, Spectra of, 303.
formosum, Structure of, 1063.
Plitt, C, Anatomy of the Leaf-stalk, 448.

Nuclear Stain and Note on

Fixation, 675.

Platyhelminthes. See Contents, xvi.
Plant, H., Improvement in Plant's Flasks
for sterilizing water, 1040.

Medium
Plum and

Arrangement,

Focusing

Albumen

of,

as Nutrient

for Micro-organisms, 1037.
Cherry-trees, Disease affecting,

274.

Pocket-book, Histological, 686.
Podocapsa, Ascomycetes and Oleina,

Genera

of,

New

271.

Podocarpus, Emergences on the Roots

of,

252.

New Appearances in, 499.
New Human Distomum, 49.
Hymenoptera,
425, 724.
Poison of

Podura

Scale,

Poirier, J.,

Polar Bodies in Ascaris, 43.
Globule of Mammalian Ovum, 186.
Globules in Animal Ova, Formation
705.

of,

Polarized Light, The use of the Microscope in the examination of Rock Sections by, 655.
Polarizing Microscope, Dufet's, 107.
Poli, A., Adaptation of Kaiser's gelatin
for arranging microscopic preparations
in rows, 680.
304.
Pollen-grains, Three Nuclei in, 440.
Pollination and Distribution of the Sexual
Organs, 612.
in Zannichellia palustris, 256.
of Alpine Plants, 454.
of Serapias, 256.
of Silene inflata, 454.
,

Polychffita, Anatomy of, 41.
PolyedriacesB, 1013.
Polygordius, 225.
, Preparing, 662.

Polymicroscope, Lenhossek's, 104.

Polymorphism attributed to certain generic
groups, 453.
of the Hyphomycetes, 468.
Polyparium, Nature of, 594.
Polypides, Movements of, in Zocecia of
Bryozoa, 936.
Polypodiaceaj, Development of the Sporangium of, 459.
, Leaves of, 619.
Polypody of Insect Embryos, 568.
Polyporese, 1007.
Fr., and Irpex fuscoviolaceus, Fr., Identity of, 408.
applanatus. Formation of two fertile
hymenia in, 629.
biennis, Conidiferous Form of, 778.

Polyporus abietinus,

Polyzoa.

See Bryozoa, Contents,

Pond Dredging and

xi.

Collecting, 505.
Life, Illustrations of, 855-
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PontederiftceiB,
roots of, 248.

Doercase of Weight in

Winter Pupa) of, 572.
Porcupine Pennatulida, 745.
See Contents, xviii.
Porifeia.
Comparative Biology of
Portihinski,
.,
Necrophagous and Coprophngous Dip'

'

—

terous Larvje, 407.

Post-embryouic Development of Julu8,213.
Postil Microscopical Society, 503.
Potamogeton, Colourless Oil-plastids in,
984.

Potassium Hydrate, Permanent Preparations of Tissues treated with, 147.

,

on, 1038.
Cultivations, 142, 143, 310, 311, 827.
Fungus, 274.
, Respiration of, 85.

Potato-disease, New, 471.
Potter, M. C, Alga epiphytic on a Tortoise, 268.
Potts, E., Collecting, Growing, and Examining Fresh-water Sponges, 305.
Fresh-water Sponges, 63.
Poulton, E. B., Learning to see with the
,

Microscope, 495.
Secretion of Pure Aqueous Formic
,
Acid by Lepidopterous Larvae for the
Purposes of Defence, 405.
Power and Harris, Manual for the Physiological Laboratory, 166.
Prael, E., Protecting-wood and Duramen,
248, 761.
A.,

and

Preparing

Staining

Mammalian

——,

Testicle, 844.
Spermatogenesis of Gastropods, 932.

of Reptiles, 924,
Preservation of Parts and Organs of Animals, 658.
President's Address, 177.
Prickle-poies of Victoria regia, 81.
Priest, B. W., Remarkable Spicules from
Oaniaru Deposit, 907.
ComoGrape-disease
E.,
Prillieux,
,

—

thyrium diplodiella,

98.

Primitive Insects, 29.
Streak and Medullary Canal, Relation
of, 15.

Pringsheim, N., Deposition of Calcareous
Incrustations on Fresh-water Plants,
773.
Tri-ocular, Quadri-ocular,
796.
Pritchard's Microscope with " Continental " Fine-adjustment, 1022.

&c.,

Prisms,

Problematical

Organs

of

Invertebrata,

Protein-granules, &c.. Staining, 675.
Prothallium of Kquisctum, 262.

Protoplasm, Membrane, and Nucleus of
Pliint-cells, Properties and Changes of,
980.
Protista, Biological Studies on, 755.
Protnuema of Schistostega osmundacoa,
774.

Protophyta. See Contents, xxxvi.
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of Pharbitis triloba, 764.
with Two Integuments, 992.
Segmental Organs and Efferent Ducts of
genital glands, homology of, in Oligochseta, 419.
Segmentation and Fertilization in Ascaris
megalocephala, 423.
in Axolotl, 392.
of Telenstean Ova, 191.
Primary of the Germ-stripe of
,
Insecis, 941.
Ankylostomum duodenale,
Seifert,
O.,
739.
On the Auer incandescent gasburner, 495.
Selaginella lepidophylla, 620.
, Stomata and Ligules of, 460.
Selection and Elimination, 927.
Selenka, E., Models in Metal of Microscopical Preparations, 165.
Self-fertilization and Cleistogamy in Orchids, 994.
and Heterostylism, 453.
pollination of Spergularia salina,
994.
Selvatico, S., Aorta of Bombyx mori, 212.
Semon, R., Mediterranean Synaptidse,
233.
Senecioidese and Ambrosiaceae, Comparative Anatomy of, 449.
Sense of Direction in Formica rufa, 212.
Senses, Curiosities of, 500.
of Ants, 571.
Sensibility to Heat, Apparatus for deter,

mining, 114.
Sensory Organ, Dermal, of Insects, 569.

Organs and Nerve-centres

of Articu-

lata, 403.

Antennary, of Insects, 723.
of Insects, Dermal, 210.
Sepia officinalis and Patella vulgata. Sali,

vary Glands of, 932
Septal Glands of Narcissus, formation of

Sugars in, 759.
Serapias, Pollination of, 256.
Serial Sections, The Mounting
Serpula, Structure of, 42.
Sertoli, E.,
genesis of

and V.

v.

Mammals,

of,

682.

Ebner, Spermato707.

Artificial,
for
Computation of
Blood-corpusolea^ 162.
Sesbania aculeata. Floating-roots of, 607.
Sex, Production of, and phenomena of
Crossing, 256.
Sex-cells and Development of Blillepora,

Serum,

236.

Sexual Dimorphism in Amphipoda, 949.
Organs in jEcidium, 782.
,

Pollination and Distribution

612.

Reproduction, Significance
Sexuality of Ustilagineae, 269,

of,

193.

of,

—
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B.. Character of the Injurica
producccl b)' Parasitic Fungi ujwu their
Hnst-planttf. 470.
Seyucs, J. de, Ccriomyccs and Fibrillaria,

Seymour, A.

{J30.
, Fungus Parasitic on the Pine-api)le,
780.
Pnlypori JD. 1007.
Armil, Khizoiiiorpha subcorticalis of
,

laria mell'-a, 97.

Sharp, B., Piiylogeny of Lamellibranchs,
Slu Mon, L., Anatomy of Pcripatuscflpcnsis
and P. novso Zealaudifc, 577.
,
Devilopment of Peripatue Novro
Zenlandise, 3H.
Shellac Cement, 520.
Shell-growth in Cephalopoda, 307, 559.
Shells, Growth of Cei)halopoH, 200.
Sherborii, C. D.,

U. W. Burrows, and G.

Bailey, Tiie Foramiuiferu of the lied
Chalk, 383.
Bibliography of the Foraminifera,
757.
Slirew, Inversion of the Germinal Layers
in, 706.
Sidcbotham, 11., Fate of the Blastopore in
Rana temporaria, 925.
Sieve-tul es in the Laminariese, 2G5.
Sigiilaria
263.

and Lepidodendron, Leaves

Silene inflata, Pollination
Siliceous
745.

Sponges,

Siliciisp ngisB,

i'A.

of,

of,

596.

of,

471.
of, 726.

of,

Silicoblasts, 596.

Silk-woim,

New

Parabite

Ova, Respiration

by

——

separation of, by active Albumin,
,
214.
Silver-nitrate, Method for staining Nervous
Tissue, Improvements in, 844.
Simmons, W. J., Magnification in Photomicrogiaphs, 652.
Simonelli, V., Structure of Serpula, 42.
Siphonese, Staining Membranes in Living,
516.

Siphonophora, Morphology

System

of,

Skeleton of Calcareous Sponges, 63.
Skin, Staining the Elastic Fibres of, 155.
Slide, Cupillaiy, and accessories for the
examination of Ova, 801.
tor

ohbirving

to, 1.59,

853.

Soap-bubble

Films.

647.
,

,

,

Hardy's Growing, 489.
Holman's Current, 8i)6.
Modification of Pagan's

*'

Growing,

1028.

Preparing, to show Brownian Movement, >^33.
,

Slides, Life, 804, 806.

New

1

Photomicrographic
19.

Chroniogenic Bacillus

Bacillu.s ecoruleus, 472.
J.,

,

Sul«tance containing Sulphur in

Cruciferous Plants, 997.
,
L. H., Blcmoir of D. S. Kellicott,
Pres. Amer. Soc. Miir., 305.
Microscope in the Study of
, T., The
Bacteriology, 324.
, T. F.,
Arachnridiscus ns a new Test
for High-power Objectives, 815.
, Finer
Structure of Butterfly Scales,
405.
,

New

Appearances

in

Podura Scale,

499.

On True versus False Images in
Microscopy, 819.
,

Some

points in Diatom -struct are, 94.
Structure of Pleurosigma formosum,
1003.
Villi on the Scales of Butterflies and
,
,

Mollis, 498.
Snails, Effects of Lesion of Supra-ojsopl.ageal Ganglia in, 717.
Soap-bubble Films, Slide for observing,

and Water, New and Typical Microorganisms from, 789.
Solanaceso, Fruit of, 611.
Solar Spectrum, Influence of certain Rays
of, on Root- absorption and on the Growth
Soil

of Plants, 769.

—

Systematic Value of the
.,
Perforation in the Walls of Vessels, 447.
Sollas, W. J., Sponges, 62.
Solnis-Laubaeh's (H. v.) Introduction to
Fossil Botany, 620.

Sokreder,

Somomya, Brain

of, 59.

741.

Fixing Sections

J. A.,

,

647.
Society Screw, 486.

Silver, Quantitative Determination of,
means of the Microscope, 494.

,

Haliotis, 561.
,
G.,
Nelson's

,

History

Natural

Gemmules

of,

of

Mutualism, 557.
Smart, C, Gelatin Culture Test for Microorganisms of Water, 855.
Smiley,
Rinnbock's Slide of
C. W.,
arranged Diatoms, 1057.
Smith, E. A., Abnormal Growth in

Focusing Screen.

5<i5.

,

Sliding iMicrotomo, Schwabo'e, 668.
Sloth, Alga) parasitic on, 624.
Sluitir,
P.,
C.
Remarkable Cato

of, 941.
erythrocephala, Organization of Brain
of, 407.
Sonntag, P., Duration of the Apical
Growth of the Leaf, 455.
Sorauer, P., Root-tubers and Bacteria, 82.
Soulier, A., Formation of TuIjc of Annelids,
418.
Sniza, A. de. On pyridin in hutology,
519, 10.54.
Soyka, J., Bacteriological investigation
with special reference to
metliod.s,
quantitative, 1010.
Sparganium and Typha, Flowers and Fruit

of,

78.

Spi ctia of Plenrn.eigraa angulatum, 303.
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Spergularia

salina,

Self-polliuation

of,

994.
' Spermatia " of the Ascomycetes, 1006.

Spermatogenesis, 16, 27.
in Alcyonella, 566.
in Aplysia, 397.
in
in
of
of

Clasetognatha, 227.
Gruinea-pig, 707.
Arthropods, 940.
Gastropods, 932.
of Mammals, 547, 707.
of Marsupials, 386.
of Eeptiles, 924.
of Salamander, 189.
of Vertebrates, 923.
o*^,

in

from Triton, 1065.
in Mures, Form and Development

of,

fluviatilis, 966.

,

200.
of Eledone mosehata, 560.
of Frog, Irritability of, 707.
Sphserocrystals, 603.
Sphajroplea, 267.
Sphserozoa, Preparing, 665.

Sphagna, New,

91.

Spliagnacese, German, 621.
Physiological
and
Anatomy of, 774.
,

Sphagnum and

,

Comparative

Andresea, Sporogonium

of,

91, 1000.

,

Forms

,

of,

775.

Spherometer Microscope, Bamberg's, 280,
Sphyranura, Methods of studying, 149.
osleri, 47.

Spicules, Kemarkable, from the Oumaru
Deposit, 967.
Spider, New Orb-weaving, 412.
SpiUmann,
and Hauslialter,
Dis.,
.,
semination of Bacillus by Flies, 635.
Spinal Cord, Effect of Hardening Agents
on the Ganglion-cells of, 831.

—

,

of Polypodiacese, Development of,
459.
Spore- formation in Bacteria, 787.
in Peridiueje, 437.
in the Bacilli of Xeresis conand Cholera
Streptococci,
junctivse.
spirilla, 1016.
in the Bacillus of Glanders,
473.
Spores and Sporangia in the Saprolegniese,
Formation of, 271.
Germination of, in Ustilago, 270.
of Equisetum, Dissemination of, 1000.
of the Ferments, 633.
Staining, 845.
Sporogonium of Andreaea and Sphagnum,
Development of, 91, 1000.
.
of Mosses, Anatomy and Development
of, 460.
Sporophore of Mosses, Transpiration of, 91.
Spring-sap in the Birch and Hornbeam,
445.
Stage, Babes' Hot, 800.
Edmonds's Automatic Mica, 111,
171.
, Fine-adjustment by Tilting, 478.
, Malasse'z's Hot, 488.
Nelson's Mechanical, 477.
, new form of mechanical, 334.
Schafer's Hot-water Circulation,
,
649.
Staining.
See Contents, xxsviii.
Stamati, Q., Castration of the Crayrfish,
947.
, Digestion in Oray-fishes, 947.
Stamens of Echiiiocactus, Irritability of,
261.
Standards of Length and their practical
application, 503.
Stapf, 0., Explosive Fruits of Alstroemeria,
255.
Staphylea pinnata. Pitcher-like Leaflets
of, 253.
,

Spermatozoa and Ova, Formation
Spongilla

Sporangia and Spores in the SaproleguiesB,
Formation of, 271.
Sporangium of Ferns, Dehiscence of, 90.

—

Preparation and Staining

of,

660.
Ganglion-cells, 556.
Spines, Anatomy of, 763.
of certain Plants, 989.
Spinther, Annelid Genus, 42.

Star-fish,

concentricum, a new species
from decomposing blood, 278.
Spirochaata of Relapsing Fever, Staining,

Spirillum

1054.
Spirogyra, Conjugation of, 625.
Spleen, Injection Mass for the Vessels of,
848.
Sponges. See Porifera, Contents, sviii.
Spongillti, Development of Generative

Products

in, 64.

fluviatili-f.

Spermatazoa

Formation

of

Ova and

in, 966.
Investigation of Generative Products
of, 1045.
8})ongillEe, Survival of, after Development
of S warm-larvce, 596.
Spongocladia, 1002.
,

Emigration

of

Amoeboid Cor-

puscles in, 431.
fishes.

Budding

iu, 233.

Kenal Organs of, 958.
Action of Formose on Cells
,

Starcli,

tute
,

of,

desti-

85.

and Chlorophyll-grains, 70.
Formation of, from various sub-

stances, 771.
of,

,

in

the Chlorophyll- grains,

71, 983.

Injection-mass, 1056.
Occurrence of, in the Onion, 983.
Starch-grains, Structure of, 443.
,

Stedman,
for

the

J. M.,

Preparing Tape-worms

Museum and

the Microscope,

148.

Stegemann's
(A.)
Camera, 116.

Photomicrographic

UliJ

INDEX.
T.) " Largo Pliolomicroscope,"

Stt-in's (S.

295.
Steiiiach's (E.) Filter-rapsulc, 850.

Steiner,

System,

—

Physiology

.,

of

Nervous

5.')9.

Steiiilmus. J., Goblet-cells of Intestine of
Sulaniandtr, 712.
Stems, Aerial, 451.
,

Torsion

,

Uii(k'ri.'roiin(l,

of, 1)89.

Morphology of, 450.
and Fine Focusing

Stenglein, M., Coarse

Arrangements,

10:52.

Illumination of Objects in Photomicrography, 10:33.
Instantaneous Photomicrography,
,

,

811.

^^,

and O.

Israel's

Photomicrographic

Microscope, 115.
Sterculiacese, &c.. Comparative Anatomy
of, GOG.
Sterile Fronds, Conversion of Fertile into,
261.
Sterility of Fungi, 467.
Sterilization
of
Potato,
Apjilcs,
and
Water for cultivation purposes, 310.
Sterilizing water. Improvement in Plaut's
Flasks for, 1040.
Steml)erg, G. 31., Photomicrography in
Medicine, 119.
Stewart, C, Ivxhilntion of remarkable form
of LamcUibrancli Shell (T/iecalia), 170.
Stewart's Organ and Longitudinal Muscles
in Echinothurids, 429.
Stichococcus and Ulothrix, 777.
bacillaris, 632.

Stipules, 252.

Physiological Anatomy of, 609.
Stizcnberger,
., and Hegetschweiler,
,

—

—

.,

Lichens on unusual substrata, 96.
P., Handbook of Histology and
Human Microscopical Anatomy, including Microscopical Technique, 686.
Stokes, A. C, Fresh-water Infusoria of the
United States, 598.
StiJhr,

,

Life Slides, 806.

New

Fresh-Water Infusoria, 65.
Notices of New Infusoria Flagellata
from American Fresh Waters, 698.
,

,

Two new Aquatic Worms from North
America, 582.
Stomach, Ghindular Cells of, 393.
of Ruminants, Protozi-a found in,
,

975.

Ili>tology, 166.
Strnsser, H., Methods of Plastic Reconstruetion, 853.
, New Section-stretcher, with arrangements for removing the Section, 841.

and W. His, On
Plastic Ilcconstrnetion

the methods of
and their importance for Anatomy and Kmhryology, 686.
Straus,
and Wurtz, —
Improved
.,
met' 0(1 for tho Bacteriological Examina,

—

.,

tion of Air, 854.
Strecker's Gas Chamber, 288.
Strejjtococci, &c.. Spore-formation in, 1016.
Streng, A., On some microchemical reactions, 856.

Strieker, S., Electric ^licroscope, 1025.
Strieker's Gas Chamber, 288.
Stroemfelt, H. F. G., Attachment-organ of
Alga;, 461.
, New Genera of Pliseozoosporero, 465.
Strnbeil, A., Structure and Development
of Heteroilera Scliai-litii, 737.
Struthiopteris germaniea, Wdld., Development of, 618.
' Student's
Handbook to the Microscope,'
137.
Studer, T., Classification of Alcyonaria, 237.
Studies in Vegetal )lc Biology, 996.
Sturt, G., and E. Grove, Fossil Marine

Diatoms from New Zealand, 94.
Slyrax Balsam, Preparing, 1057.
Stysanus and Hormodendron, 1010.
Sub-aquatic Respiration, 569.
epidermal Network of the Root of
Geraniaceits, 986.
stage. Necessity for a, 1024.
Suberites, Structure of, 239.
Suberous Cells, Wall of, 985.
Sublimate as a Hardening Medium for the
Brain, 831.
Subterranean Shoots of Oxalis, 988.
Suckt r on Fin of Pterotrachea, 205.
Suekeis in
Phanerogamous Parasites,
Origin of, 80.
Sugar and Alkaloid in Cyclamen, 759.
of Milk, Occurrence of the Elements
of, in Plants, 604.
Sugars in the Septal Glands of Narcissus,
Formation of, 759.
Sulphur in Cruciferous Plants, Substance

containing, 997.
So-called Digestive, of

some Ants,

570.

Stomata and Ligules of Selaginella, 460.
Development of, 247.
,

Influence of the Turgidity of the
Epidermal Cells on, 605, 763.
Stone, W. E., Cultivation of Saccharomycetes, 141.
Stowell, C. H., Thin Sections, 842.
Strashurger, E., Divisi</n of the Nucleus,
Cell-division, and Impregnation, 600,
978.
,

A

Strnsburgcr, E., Microscopic Botany.
Manual of the Microscope in Vegetable

Super-endodermal Network in the Root of
the Caprifoliacere, 73.
of the Root of LeguminosesB

and Ericaceae, 986.

Sutroa rostrata.

New

Anneliil, 582.

Swaen, A., Development of Torpedo ocellata, 389.

Swarm-larvse, Survival of Spongilla) aftei

Development of, 596.
Sweden," " New Glass just made in, 499.
Swift, J., The Jena Optical Glass, 486.
Regulator, 649.
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Syron, Sections of, 690.
Sydow'ri (P.) Lichens of Germany, G21.
Symbiosis of Bacteria with Gloeoeapsa
polydermatica, Goi.
,
Kole of, in Luminous Marine

,

Animals 929.
Root-, in the Ericaceas, S6.
Symbiotic Fungus in Molgulidse, 782.
Symphoricarpus, Floral Nectary of, 255.
Synaptidte, ftlediterranean, 233.
Synthesis of Albuminoids, 455.
Syringes, Rubin's, Lacaze-Duthiers', and
,

Faraboeufs Injecting, 678.

" T., F. S.,"
137.

" Microscopical

Advances,"

Taenia cucnmerina in Man, 955.
cdliptica and Ascaris lumbricoides,
Life-history of, 426.
nana, 46, 229.
saginata, 955.
Interesting Specimen of, 427.
'Jaguchi, K., Injection with Indian Ink,
848.
Tamariscinese, Salt-excreting Glands of,
249.
TanaidsB and the Apseudes. 416.
Tanakadate, A., Note on the Constants of
a Lens, 819.
Tauge, F., Cell-division, 18.
,

Tannin and

its

connection

with Meta-

stasis, 984.

—

—

Function

,

of,

Microscope, Preparing, 148.

Mounting, 314.
Taphrina, 274, 470.
Tarantula, American, Age and Habits
,

215.
J.,

and

Kolessnikoff,

of,

—

.,

Alkaline Egg-albumen as a Medium for
Bacteria Cultivation, 503.
Tasbi, F., Nectar of Rhododendron, 603.
Tate, A. W., Use of the Microscope for
practical purposes, 324.
Tavel, F. v.. Mechanical Protection of
Bulbs, 607.
Taylor, T., Ciystalline formations of Lard
and other Fats, 166, 324.
Wax-cells, 519.
Teasing-needle, James's, 520.
Teeth and Bone, Method for making Preparations of, and retaining their soft
parts, 1042.
Tegumentary Filaments of Flagellata,
Method of Preparing, 832
Teleostean Ova, Segmentation of, 191.
,

1888.

,

Temnocephala, 50.
Tempere's (J.) Preparations of Diatoms,
667.
of, 199.
Testacella, 562.
Test, Arachnoidiscus as a new, for Highpower Objectives, 815.
Test-plates, Fasoldt'a, 298, 817.
tube Cultivations, Preparing Sections
from, 671, 833.
-tubes, Fire-proof Cotton-wool Plug
for, 1040.
Testicle, Mammalian, Preparing and Staining, 844.

Teredo navalis, Parasites

Preparing,

,

observing Nuclear

for

Fission, 146.
Tests for Callus, Microchemical, 323.
for Modern Objectives, 816.
Tetraedron and Trochiscia, 1013.
Thallophytes in Medicinal Solutions, 459.

Thallus of certain Alg^, Development
265.
of

ments

of,

March an tieffi. Hygroscopic Moveof,

Thamnium

1001.

alopecurum. Reproduction

of,

773,

Thanhoffer, L. v., Two new Methods for
preparing Nerve-cells, 658.
Thate's (P.) New Microtome, 839.
Thaxter, R., Entomophthorese of the United
States, 1010.

444.

in Acanthus spinosu.'^, 72.
in the Crassulaceje, 603.
Tanzer, P., On Unna's staining method
for the elastic fibres of the skin, 850.
Tape-worm, Methods of preparing, 511.
worms for the Museum and the

Tarchanoff,

Tcleosteans, Eggs and Larvaj of, 191, 925.
Teleostei, Germinal Layers in, 189.
Origin of Blood in, 192.
Telescoi^e and Microscope, 820.
Telphusa, Parasite of, 40.

Thecalia, Shell

Thermic

of,

170.

Experiments

on

Periplaneta

orientalis, 31.

Thickness, Proper, of Microscopical Sections, 671.
Thistle-flower, Trigger-hau's of, 452.
Thoma Microtome, A.ccessory for rapid
Cutting with, 840.
Thompson, J. C., New Parasitic Copepod,
417.
Thomson, J. A., Action of the Environment, 927.
Structure of Suberites, 239.
Thiimen, F, v.. Fungi of Fruit-trees, 780.
New Vine-disease, 471.
Thury's Five-tube Microscope, 792.
Tliylte, 988.
Tichomiroff, A., Parthenogenesis in Bombyx raori, 725.
Tieghem, P. v.. Arrangement of Secondary
Roots and Buds on Roots, 80.
Esoderm of the Restiacese, 987.
Geminate Root-hairs, 251.
,

,

,

,

,

New

Genera

and Podocapsa,

of

Ascomycetes, Oleina,

271.

Structure of the root and arrangeof the rootlets in Centrolepidese,
Eiiocaule.ie,
Junccse,
Mayaceaj, and
Xyridese, 251.
,

ment
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Ticpbeni, P.

v.,

work of the

Supcr-cndoclermal Net-

lioot of

Lcguminoocro

uiid

E-.'g, 51.

Eiiciucc, y8G.
in tlio

,

Root of the

Caprifoliace<TD, 73.

Network in the Cortex
, Suppoitiiig
of the Ivoot, i»8().
Tubercles on the Roots of Lcgu-

,

niiiiusaj,

H.

Doiiliot,

—

Comparative Anatomy

Tiliacea), &c.,

of,

G06.
Tindall, S. J., Scales on Red Currants, 85G.
TintinnodesB, Mimograph of, 436.
Tissue of Fossil Plants, Anomalous Cells
in the Interior of, 605.
Tissues and Cells, 710.
and Ova, Macteria-like Bodies in, 31.
, Imbedding Plant-, 511.
Methods of Fixing and Preserving
Animal, 510.
of Living Animals, Differential Stain,

ing

of,

842!

Tolu Balsam

for Microscopical

Purposes,

Purification of, 681.
Tolvpothrix and Oocillaria, Nucleus in,
275.
Tomaschek, A., Bacillus muralis, 276, 786.
, New Chytridium, 1011.
Symbiosis of Bacteria with Glceocap.~a polydermatica, 634.
,

Tombs, Fauna

of, 32.

Toni, J. B. de, Bulbcjtrichia, 1003.

ChlorophyceT, 775.
Diatoms from a Trygon, 777.
Ilanssjirgia, a new genus of aerial

Classification of

,

,

,

Algse, 1003.

Remarkable Flos-aqure, 633.

,

Topsent, E.,

Gemmules

ot

Silicispongia?,

596.
,
So-called Peripheral Prolongations
of ClionaB, 239.
ocellata. Development of, 389.
Torsion of Stems, 989.
Tortoise, Alga epiphytic on 268.
Transpiration as a Function of Living'
Protoplasm, 456.
, Influence of Atmospheric Movement
on, 259.
, Literature of, 259.
of the Sporosphore of Mosses, 91.
Trapella, Oliv., a new Genus of Pedalinc je,
992.
Trautwein, J.,
Anatomy of Animal
Branches and Inflorescences, 451
Treasurer's Account for 1887, 331
Tries, Acarida on, 34.

Torpedo

Efiftcts produced by the Annular
Decortication of, 447.
Trelease, W., Subterranean Shoots of
Oxalis, 9S8.
,

Tremulla

linietariii,

270.

Tnntepoidiii, 777,
TiLiib, M., Life history of Lycopodium,
262.

Myrmecoidiilous Plants, 998.

.

Animal Parasites

in

Meat, Determination of the Nuuiber

of,

Trichinai or other

008.

Plants which form
their Rootlets without a Pocket, 987.
NetSub-epiderinal
and Monal,
.,
work of the Root of Geraniaceaj, 1)86.
Tiemunii, F., GSO.
nuil

Trematoda, General Sketch of, 953.
Trc inatode in white of newly-laid Hen's

164.

Trieho^lndium, Development and Fruclitication of, 630.

Trichomanes, Formation of GemraiB

in,

262.
, Oopliyte of, 617.
Trichospliaeria paradoxa and Hcrpotrichia
nigra, 470.
Tridades, Some Etiropean, 229.
Tridacna, So-called Eyes of, &e., 564.
Triebel, R., Oil-passages in the Roots of
Compositfe, 447, 760.
Trigger-hairs of the Thistle-flower, 452.
Tri -ocular, Quadri-ocuLir, &c., Prisuis, 796.
Triple-staining, Baumgarten's Method of,
676.
Triton, Spermatozoa from, 1065.
Trochi.-cia and Tetraedron, 1013.
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THE
ROYAL MICROSCOPICAL SOCIETY.
(Founded in 1839.

Incorporated by Eoyal Charter in 1866.)

The

Society was established for the communication and discussion
of observations and discoveries (1) tending to improvements in the construction and mode of application of the Microscope, or (2) relating to
Biological or other subjects of Microscopical Eesearch.
It consists of Ordinary, Honorary, and Ex-Officio Fellows.

Ordinary Fellows are elected on a Certificate of Recommendation
signed by three Fellows, stating the names, residence, description, &c., of
the Candidate, of whom one of the proposers must have personal knowledge.
The Certificate is read at a Monthly Meeting, and the Candidate
balloted for at the succeeding Meeting.
The Annual Subscription is 21. 2s., payable in advance on election,
and subsequently on 1st January annually, with an entrance Fee of 21. 2s.
Future payments of the former may be compounded for at any time for
31Z. 10s.
Fellows elected at a meeting subsequent to that in February are
only called upon for a proportionate part of the first year's subscription,
and Fellows absent from the United Kingdom for a year, or permanently residing abroad, are exempt from one-fourth of the subscription during absence.

Honorary

Fellows (limited to 50), consisting of persons eminent
in Microscopical or Biological Science, are elected on the Recommendation
of three Fellows and the approval of the Council.
Ex-officio Fellows (limited to 100) consist of the Presidents for
the time being of such Societies at home and abroad as the Council may
recommend and a Monthly Meeting approve. They are entitled to receive
the Society's Publications, and to exercise all other privileges of Fellows,
except voting, but are not required to pay any entrance Fee or Annual
Subscription.
in whom the management of the afi"airs of the Society
elected annually, and is composed of the President, four VicePresidents, Treasurer, two Secretaries, and twelve other Fellows.

The

Council,

is vested, is

The Meetings

are held on the Second Wednesday in each month,
June, in the Society's Library at King's College, Strand,
W.C. (commencing at 8 p.m.). Visitors are admitted by the introduction of

from October

to

Fellows.
In each Session two additional evenings are devoted to the exhibition
of Instruments, Apparatus, and Objects of novelty or interest relating to
the Microscope or the subjects of Microscopical Research.

The Journal,

containing the Transactions and Proceedings of the

Society, with a Summary of Current Researches relating to Zoology and
Botany (principally Invertebrata and Cryptogamia), Microscopy, &c., is
published bi-monthly, and is forwarded post-free to all Ordinary and
Ex-officio

Fellows residing in countries within the Postal Union.

The Library,

with the Instruments, Apparatus, and Cabinet of
Objects, is open for the use of Fellows daily (except Saturdays), from 10
It is closed
A.M. to 5 P.M., and on Wednesdays from 6 to 9 p.m. also.

weeks during August and September.
Forms of proposal for FeUowship, and any further information, may

for four

be obtained by
application to the Secretaries, or As8i$tant-Secretary, at the Library of the Society, Xing'*
College, Strand, W.C.

3 5185 00266 7796
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