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ORIGINAL COMMUNICATIONS.

On the Genus SyNarTa, with some NEw BriTisr Sexcizs. By
WiLLiax Biep Herarars, M.D. Lond., F.R.8.L. & E.

(Plate 1.)
(Read Section D British Association, Bath, Sept. 16, 1864.)

Tae little vermigrade Synaptd has long been an interesting
myth to most microscopists, very few of whom have ever
had an opportunity of examining any perfect specimen of the
animal itself in the preserved condition, and still fewer have
ever seen it in its native haunts, or watched it during life.

In fact, until the last few years it has been chiefly from
foreign shores that we have obtained our specimens of those
curious anchors for which the Synapta has been hitherto
principally known to microscopists.

Even our chief standard work on British Echinodermata
does not contain any example of Synapta; the figure of
Chirodota was probably intended for this animal, but its
drawing is singularly inaccurate, and must have been made
from a dried specimen or from description ; it could never have
been seen by Professor Forbes in a living condition. Our
best microscopical works dismiss the subject in a very sum-
mary manner, and but few papers have been written upon
them in the English language. M. Quatrefages has described
a Synapta which he had found on the shore of the Chaussey
Islands, a point off St. Malo, on the French coast in the
Channel, and hud called it §. Duvernea. This is a most
admirable paper, and enters minutely into the anatomy and
physiology of the animal, and is most exhaustive of the sub-
ject; it 18 to be found in “ Annal. des Sciences Nat. Zoolog.,’
t. xvii, xviii. There is also an admirable paper by Messrs.
‘Woodward and Barrett on the S. digitata and S.inherens in the
‘ Quarterly Journal of the Zoological Society’ for 1858, p. 360.
And Professor Wyville Thomson has given, in the ‘Micro-
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M. Gallienne also informed him that this locality had shifted
several yards nearer high water-mark since the Synapte
were first discovered by him, two or three years ago..

These interesting animals—the Synaptz—have the pro-
perty, possessed in common with other echinodermata, of

ing up spontaneously, so that perfect specimens are
obtainable only with difficulty. The absence of fresh sea
water, and fear, may be the proximate motives prompting
them to the act, as they commenced self-division almost im-
mediately upon removal from their dwelling-place; and on
being dropped into a bottle of sea water, which gradually
filled with the captured prey.

Many were brought home alive and perfect, but in an
hour were mutilated extensively, although placed in a larger
vessel well supplied with sea water, but, from accident, with-
out sand ; it did not depend, therefore, on a question of star-
vation and loss of nutritive power, as some had imagined,
but on mere change of place and the circumstances sur-
rounding it; the principal of which might be the stimulus
of light and heat.

That these difficulties might be overcome is evident from
the fact that Captain Wethered has contrived to domesticate
three or four Synapte in a marine aquarium, and has even
kept them twelve months therein, and obtained a brood of
young in the early part of June, 1861. These have been
well described by Professor Wyville Thomson, in the ¢ Quar-
terly Journal of the Microscopical Society’ for 1862.

Professor Thomson has had the kindness to send the author
some specimens of his Belfast Synapte, together with another
Synapta obtained from a different locality, viz., Carrickfergus,
on the Antrim shore of Belfast Lough.

The original species described by him in the journal came
from Holywood, and have been identified by this eminent
naturalist as S. inkerens of Miiller, and synonymous with
S. Duvernea of Quatrefages, whilst the Antrim or Carrick-
fergus specimens, he states in his letter to the author, are in-
termediate between this species and S. digitata; he has great
doubts whether the species are really distinct. This opinion
has, probably, been formed from a consideration of the external
zoological character only.

On carefully preparing slides from all these various speci-
mens, and photographing the preparations, great differences
are apparent in the E)rms of the anchors and anchor plates.

Messrs. Woodward and Barrett have laid great stress upon
the form and characters of the anchor plates as means of de-
termining the species of Synapta, and from the author’s b
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line are the largest on the plate, that at the outer or convex
border being the larger. Indications of six other apertures
exist, external and towards the convex outline of the shield.
The three apertures in the articular end distinguish it from
the eye-like slit of S. digitata. The shorter form of the
anchor and the arrangement of the apertures distinguish this
from all the other species of Synapta described.

In conclusion, the author refers to his generalisation in
his paper on the pedicellariee of the Echinodermata, that the
anchor plates in the genus Synapta are the analogues of the
pentagonal plates of the shell of Echini proper and the anchors
arc spicula; but the analogues of the spines of Echinide and
Prasteride organs for locomotion as well as defence, hookless
to enable them to crawl out of their burrows. (See Plate 1.)

He also presents his kindest thanks to Professor Thomson,
of Belfast, and M. J. P. Gallienne, of Guernsey, who have so
generously placed these specimens at his disposal, and would
propose S. Thomsonii for the Carrickfergus specimen, if not
previously described by any other naturalist. )

The ANatoMy of the EARTHWORM.
By E. Ray LANKESTER.

Parr II.

INn the last number of this Journal the tegumentary, mus-
cular, and digestive organs of the earthworm were briefly
described, the form and structure of certain cesophageal
appendages being more particularly noticed. The following
pages will be devoted to the consideration of the Reproductive
system, and of such secreting organs as are not of necessity
connected either with it or the digestive system.

Segmental organs.—This namewas proposed by Dr.Williams,*
of Swansea, for certain organs which had long been known
and appeared to exist in Annelides disposed in pairs in each
segment of the body. These organs in the earthworm and
the Oligocheta generally are in the form of tortuous ciliated
canals, attached to the diaphragmatic muscles, communicating
by one extremity with the exterior,and terminating at the other
in a free, open expansion, on to which the cilia of the interior
of the tube are continned. In the Limicolw, the walls of the

* *Plil, Trans,,’ 1858,
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off few branches and enlarging at intervals into very remark-
able sacculi, closely connected with the tissue of the ciliated
canal. The fluid contained in the blood-vessels is of a pale red
colour, and in the sacculi appears to contain granular matter.
The cilia of the canal retain their vibratile movement for a
considerable period of time after their removal from the worm,
and a careful examination shows that they are urging a lignid
containing minute cells, granules, &c., towards the external
aperture, which, it should be stated, is so minute as to escape
detection on the surface of the worm’s body.

It can hardly be doubted that the function of these tubes is
excretory, and not respiratory, as sometimes supposed ; and,
indeed, this appears now to be conceded by many distinguished
anatomists. The glandular walls connected with the sacculi
of capillary vessels present all the essential parts of a kidney,
and it is as such that they must be considered. The “ ciliated
inductor ’ undoubtedly removes a certain quantity of the
perivisceral fluid from the body, but by so doing it assuredly
does not assist the oxygenation of the red fluid, which may be
called the blood. For the views which have been entertained
on this subject, I must refer the reader elsewhere, to such

rs as that of Gegenbaur, of Williams, and the researches
of D’Udekem and Claparéde. Drawing a conclusion merely
from structural grounds, the ciliated canals of the Oligo-
cheta, and hence of all Annelida, can only be considered as
primarily excretory organs or kidneys; the facts which will
be hereafter detailed with regard to the differentiation of
these canals, adding also a certain amount of weight to the
structural argument. The ciliated canals, therefore, of the
earthworm, may be considered as inversions of the integument,
similar in fanction and essential points of structurc to the
kidneys of higher animals. Inthe Lumbricus, a pair of canals
of similar structure exists in every segment of the body but
the first. In the Naiide, the beautiful and elaborate researches
of D’Udekem and Claparéde have shown that in the genera-
tive segments of the body they are modificd so as to form
“vasa deferentia’ and ¢ Fallopian tubes.” Whether this
arrangement obtains in any manner in Lumbricus remains to
be considered.

Mucous pores.—In the cuticle of the earthworm a system
of very minute canals exists, which was briefly referred to
in treating of thetegumentary system, and which might either
be described in connection with the respiratory mechanism, or
here, if we regard these ducts as excretory pores. Fig. 8,
PL 11, shows a vertical section of the integument of Lumbricus.
taken from the posterior part of the body, where the colow
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ments. In structure each is a membranous bag of very
considerable vascularity, composed of a delicate fibrous
tissue, and an internal secreting surface, the whole being
distended with its contents, which are zoosperms in all
stages of devclopment. The fibrous tunic of each pair of
testes, which appears to be slightly elastic, is continucd
across the median line, forming in each case a sac, which may
be considered as a ¢ seminal vesicle,”” the lobulated glandular
bodies, in cach case, being somewhat apart; the fibrous
sheath connecting the two, and forming the delicate sac or
bag, envelopes the cxpanded termination of two effercnt tubes.
This bag is extremely delicate, and easily ruptured ; though
no very large accumulation of spermatozoa ever takes place
in it, yet, in position, it is a seminal vesicle; the connec-
tion between it and the lobulated testicle on either side is
considerably constricted. The testes, then, in the earthworm,
consist of a double pair in the eleventh segment, connected
by their fibrous sheath with one another, and with the ex-
panded termination of the vasa defercntia, and of a single
larger pair in the twelfth segment similarly connected.

The contents of the testes are very remarkable, and were
the cause of numerous errors as to the true nature of those
bodies. Cysts of Gregarinidee (Monocystis Lumbrici), and
free individuals of the same parasite, as also of the Anguillula
Lumbrici, abound. The development of the zoosperms is very
apparent ; they can be traced from the form of a minute
ccll, up to the aggregations of ciliated vesicles, which
eventually disperse (figs. 7—11, Pl I). 'With regard to the
testes or appendages of the seminal vesicles, as Dr. Hering
considers them, it appcars to me that that author has de-
scribed a more general communication between them aund the
sac enveloping the termination of the vas deferens than exists,
since a constriction shuts off what I believe to be the testicle
from the seminal vesicle or sac. M. D’Udekem appears
unfortunately to have overlooked the presence of the seminal
vesicle altogether.

Vasa deferentia.—Thesc were discovered by M. D’Ude-
kem.* They consist of a pair of ciliated tubes commu.-
nicating with the exterior in the fifteenth ring, and .bifur-
cating in the twelfth, so that each of them has a pair of
anterior terminations. These are expansions of the tube,
excessively fragile and delicate, as also are the tubes, thickly
ciliated, very vascular, and envcloped in the sacs or seminal
vesicles, formed by the fibrous sheath of the testicles, a pair in
each sac (figs. 1, 8, Pl. I; fig. 1, Pl. II). The expanded

* ¢ Mem. de Acad. Roy. de Bruxelles,’ 1856,
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light on the homologies of its reproductive organs. They are
attached, one on either side of the nervous chord, to the walls
of the body, in the fourteenth segment, having each an
orifice, in close proximity to the pores of the sete of the
inner series. At their insertion they are fine, delicate tubes,
but gradually expand, and terminate in very widely opened
ciliated receptacles, attached to the diaphragm-muscle, sepa-
rating the thirteenth from the fourteenth segment, in which
there is an orifice on either side formed by these ducts (fig. 1,
Pl I, fig. 2, Pl. II). They frequently contain ova in an
advancing state of development. In the structure of these
smaller ducts, about 4th of an inch in length, we are again re-
minded of the ciliated segment organs, a pair of which, how-
ever, with all their normal attributes, exist in the 18th and
14th rings of the body, as in all others. The ova from the
ovary drop into the oviduct without any direct communica-
tion between the two, the ciliary movements being sufficient
to impel the ova, as also the ciliary movements of the ciliated
inductors of the spermatic ducts are sufficient to urge the
s atozoa from the sac formed by the extension of the
fibrous sheath of the testicle.
tic Reservoirs or Spermathece.—Situated on either
side in the line of the exterior setigerous glands,in the 10th and
also the 11th ring, is a pair of small globular sacs, having a
somewhat dense though very vascular wall, and a pedunculated
base, the peduncle being a hollow canal communicating with the
exterior by very obvious apertures, between the 9th and 10th,
and 10th and 11th rings. The contents of the sacs are fully
developed spermatozoa, and their function is to retain the
seminal fluid received in copulation, and to emit it again, upon
the ova when those bodies are deposited in the egg-capsule
(PL 1, fig. 10, Pl II, fig. 1). In colour they are much
brighter and whiter than the testes, which are discoloured by
the numerous impurities they contain. Dr. Williams ignores
also the existence of these organs, which have been known
for many years, and were fully described by both D’Udekem
and Hering.*
External Organs.—Having thus reviewed the essential
organs of reproduction, the ovary and testis, and their ducts,

® The accuracy of D’Udekem’s and Hering’s observations is confirmed
by Mr. Busk, who, M. Claparéde states, informed him, as he also has told
me, that he had independently ascertained the same facts as they had. A
very interesting and valuable criticism of the papers of MM. D'Udekem,
Hering, Carter, and Williams, is to be found in one of the chapters of M.
Claparéde’s * Recherches sur les Annelides, Turbellaries, &.” Geneva, 1861.
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played. By adopting the plan just described all this annoy-
ance and uncertainty will be obviated. If an object happens
to be in an awkward or unfavorable position the cover can
be raised, and all set right with the greatest ease. Being
clean, simple, and easy, this method offers every encourage-
ment to students to mount their own preparations. Nothing
so much deters from mounting microscopic preparations as
the idea that so much trouble will be incurred in getting all
ready before anything can be done. I must not omit to
mention that, with proper care, there need be no cleaning off
of surplus balsam, for it is so easy to calculate the exact
quantity required for a given object, and this can be regu-
lated with such nicety that only as much need be dropped
on the preparation as will be just sufficient for the purpose.

A few REMARKS on the following ExTrACTS from Parers by
CuarLEs Brooke, Esq., President of the Microscopical
Society of London, and by the Epitor of the ¢ Intellectual
Observer.” Also on ¢ Parer by J. J. PLuMER, Esq., en-
titled “A few Words on the Choice of a Microscope,” to be
Jound at page 153 of the < Quarterly Journal of Microsco-
pical Science’ for July, 1864. By E. G. Loss.

Exrract 1.

From the ¢ Jurors’ Report of the International Exhibition’ for
1862. Class 13, page 21.

“No objective yet manufactured for sale at all rivals in its
power of development the ;;th of Messrs. Powell and Lea-
land. These able artists have likewise been very successful
in the construction of the deepest previously acknowledged
powers, namely, those of {;;th and %;th inch focus; in these
objectives excessive angular aperture has been judiciously
sacrificed to more comprehensive and practical utility.”

Exrtract I1.

From the President’s Address, page 74 of the ¢ Quarterly
Journal of Microscopical Science,” April, 1864,

T must in conclusion remark, that I have not hitherto
succeeded in developing any point of organic structure with
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this I emphatically answer ‘No,” in regard, for example, to
the minute structure of nerve-tissue; and in this opinion I
am fully borne out by the observations of Dr. Lionel Beale,
who has probably done more good work with his ;;th than
any other obaerver.

Extracr IV.
From the ¢ Intellectual Observer,’ page 129, September, 1864.

“ Mr. Thomas Ross can desire no higher testimony to his
skill than the fact that both Mr. Brooke and Mr. Lionel
Beale have seen extremely minute and very delicate objects
with the new %;th, in a manner that has not been surpassed
by the performance of any other glass. Messrs. Powell and
Lealand’s ;;th is so beautifully corrected as to leave very
little possibility for improvement in this respect; but Mr.
Ross may still be right in the opinion that minute glasses in
the front of any combination tend to introduce certain errors
of diffraction, and that, in stopping at his %;th, he is able to
keep these errors down. When two great artists such as
Ross and Powell both do their best, we cannot expect the
balance of merit will be easy to discern ; and it would require
a prolonged and very elaborate series of experiments to de-
termine whether anything that can be shown with the ;;th
can also be shown with the ;;th, when raised to the same

wer. It is, however, certain, that if there be cases in
which the ;th would surpass its rival, they must be ve
few. The foremost obstacle to the use of the 4th, and
which does not affect the ;4 th, is the closeness of its approxi-
mation to the object; it cannot be worked through glass
that will bear handling, and consequently it is better adapted
for the display of a carefully prepared object than for research
under the usual difficulties which the examination of tissues,
&c., entails.”

The first extract from the ‘Jurors’ Report’ undoubtedly
leads every microscopist to believe that the objectives of
Messrs. Powell and Lealand, from the !;th to the ;L th, were
the best in the Exhibition, more especially the ;Lth. Nor
were the jurors alone in this opinion; many coincided with
them, and thought it well earned and well deserved.

The second extract, from the President’s Address at the
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to a question that I put to the doctor, he told me that he had
traced points of structure in tissues with the ;i:th that he
could not trace with the {,;th. Mr. Brooke says emphati-
cally that a {th will not show what can be elucidated by a
ith or %;th, and I think it may be said also, with equal
truth that a {;;th will not show what can be elucidated with
a -.,'-;th. Mr. Brooke concludes this extract with a remark
well deserved by Dr. Beale, for certainly no one has worked
at all equal to him with a ;th.

Extract IV is evidently from the pen of Mr. Slack, Editor
of the ¢ Intellectual Observer,” a deservedly popular periodical,
having a large circulation. With respect to the impossibility
of keeping down errors in object-glasses of deeper power than
+:th I can with confidence affirm, that whatever errors can
be kept down in a ';th are equally kept down in a 1 th; in
fact, I have never seen errors so beautifully corrected as they
are in this unique objective; certainly, in working with it,
care is required, but when accustomed to use it the dxﬂ‘icultv
soon ceases, and you can almost focus for your object with
the rack and pinion motion. As to not focussing through
glass but such as will not bear handling, all who have seen
the circulation in the Valisneria under it must know that
this is not true, as the glass covering has continually to be
taken off and wiped; and I should think Dr. Beale could
not have worked so constantly and so ably with his ;i:th if
he had not been able to use covering glass that would bear
handling. As regards my own ;;th, I have no object-glass
in which the corrections are so exact as in it; the flatness of
the field, the sharpness of definition, the depth of penetra-
tion, and”its power of working through moderately thick
covering glass without injury to its resolving power, all prove
the objective to be first-rate, and I fecl confident no ;th
can equal it. In the paper from which Extract IV is taken
there is an allusion to Smith and Beck’s ;';th. I have seen
the performance of this objective, and 1t ccrtamly would not
work through covering glass that my 1;th worked through ;
and I have stated that the ;5th works through covering-
glass almost as thick as the th will work through, and cer-
tainly through thicker covermg than the ;%;th will work
through, and the sharpness of definition between the ,th
and the '5th is most marked. Every one unprejudiced must
give the preference to the 4th.

A few words on the paper of J. J. Plumer, Esq., “On the
Choice of a Microscope.” It evidently supposes that the
best instrument can only be obtained of one optician. In






TRANSLATIONS.

Die SPERMATOZOIDEN in PFLANZENREICH. (On the SrERMA-
rozoips in the VEGETaBLE Kinepom.) By Dr. H.
ScrAcaT. Brunswick, 1864.

Tae subject of spermatozoids in plants is one of consider-
able importance and great interest in many points of view,
and it has been taken up and considered by Dr. Schacht very
fully and ably in this short work.

The plants in which"his researches were chiefly carried on
were : a species of Equisetum (E. telmateja), which is common
in the neighbourhood of Bonn; various species of ferns
(Gymnogramma, Doodia, Pteris) ; Nitella syncarpa ; Mosses,
as Polyirichum, Haplomitrium, Pellia, Fegatella; several
Lycopodiacee and Rhizucarpee ; Alge; and Fungi (Perono-
spora Alsine.

The general results at which he has arrived are :

1. That the spermatozoids of Cryptogams arise from the
solid aud liquid contents of their mother-cell in the interior
of the antheridium, accompanied with a peculiar division of
the nucleus, which in most cases disappears during the
process.

2. They consist of a soft and extensible body supporting
two or more cilia, and which corresponds with a cell, except
that it has no cell-membrane, instead of which it is surrounded
with a layer of protoplasm, which encloses the fluid contents
intermixed with granules. No nucleus is discernible in the
spermatozoid body, except (according to Pringsheim) in cer-
tain algee. The epermatozoid is capable of moving about in
the water.

3. The spermatozoid of the mature antheridia becomes free
either by the dissolution of the hydrocarbonaceous wall of the
parent-cell, or escapes through a rupture [of it. Both mode
of liberation occasionally occur at the same time,

4 In the algm the spermatozoid presents the form of ¢
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8. The cilia of the spermatozoids are delicate elongations or
processes of the protoplasmic layer, although of firmer con-
sistence than it. They move only during the life of the
spermatozoid body, and are not retracted after death, appear-
ing then more like rigid filaments. They may be best seen
in the dried spermatozoid.

9. The thickened part of the spermatozoid body and its
cilia behave towards chemical reagents in the same manner
as protoplasm.

10. The granules in the body of the cell-juice of the sper-
matozoid consist of various substances; some are coloured
yellow by iodine; others are indubitable starch-grains, and
in some Alge chlorophyll-granules may be observed.

11. The form of the filament within the limits of the
same type may vary to a certain extent, according to the
genus and species; and this is true especially with respect
to the length of the body and the number of its spiral turns;
and, lastly, as regards the thickness, rounding or flatten-
ing of the filament, and the number and length of the cilia.

12. The motion of the spermatozoid proceeds from the
body itself; it must be regarded as a vital phenomenon of
the cell, whose protoplasmic contents are very abundant,
and surrounded also with an extensible and mutable con-
densed wall of protoplasm. The rotation round lits own
axis is the principal movement, by means of which the
spermatozoid screws its way as it were through the water,
invariably with the narrowest spire, which is furnished with
cilia in front. A retrograde movement is rarely observed, and
it is only momentary when the spermatozoidv comes in con-
tact with some solid body.

13. The duration of tie motion in water varies according
to the species and also according to circumstances; it may
be witnessed either for a very short time or for many hounrs.
In general the water appears to exert some action on the
spermatic filaments. The body becomes enlarged, softens,
and dissolves.

14. All chemical reagents which act upon albuminous
compounds are injurious, and even at once destructive to
the spermatozoids. Amongst the chief of thesec reagents
may be enumcrated ammonia, nitric acid, iodine, corrosivc
sublimate, alcohol, caustic potass, metallic salts, and tannin.
They are also killed by a temperature of 50° Reaumur.
Prussic acid and strychnine are less injurious. Very dilute
saline solutions produce little cffect.

15. The presence of sugar and other soluble hydr
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cells just mentioned, these are not permanent structures.
They enjoy only a very short life. But the swarm-spores and
the reproductive globules (Befruchtungskuglen), as soon as
they have acquired a cellulose coat, become permanent cells
(Daurezellen), from which a new individual is formed. The
protoplasmic coat of the cells in question, assumes various
degrees of thickness and density.

On the Avpitory ORGAN in the DEcarop CRUSTACEANS.
By Dx. V. Hensex.

(Abstract.)*

Tae suditory organ of the Decapod Crustaceans is usually
situated in the basal portion of the inner antenna, for it has
been satisfactorily shown that the organ at one time termed
an * auditory cylinder,” and enclosed in the basal joint of
the outer antenna, has nothing to do with the function of
audition. 'The true auditory organ was discovered by
Rosenthal, in 1811, and in 1843 it formed the subject of
careful studies by M. Favre. It has since been studied by
several observers, and in particular by M. Kréyer ;t+ but the
details of its structure have nevertheless, in great part, re-
mained a subject of dispute. The excellent researches of M.
Hensen, which have extended to twenty-eight species of
Crustacea, are therefore a welcome contribution on the
subject.

The auditory organ of the higher Crustacea is thus consti-
tuted :—From the terminal ganglion of a nerve proceeds a
delicate nervous filament, which enters a chitinous hair,
where it is attached to a part of the wall, presenting a special
structure. The connection of this part of the wall with the
rest of the chitinous skeleton is such as to allow of vibrations
under the influence of sonorous undulations. Besides this,
the extremity of the hair often penetrates between the
otolites, or even into the interior of one. The different parts
of this apparatus must be considered a little more minutely.

To commence with the otolites. MM. Leuckart and
Kroyer have very properly described two types of auditory
organs in the higher Crustacea, distinguished respectively by
the open or closed condition of the orifice of the sac. In the

® ¢ Zeitsch. f. wissensch. Zool.,” xiii, p. 319. Pl. 19—22,
T * Mem. de I’Acad. de Copenhague,’ 1859, t. iv, p. 287.
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The hairs to which M. Hensen gives the name of *“ auditory
hairs” are of three kinds. 1. Hairs with otolites. 2. Free
bairs of the auditory sacs. 3. Auditory hairs of the outer
surface of the body.

The hairs belonging to the first class are those which are
in contact with the otolites in the auditory sacs. These
hairs are geuerally curved, and their point is inserted be-
tween the otolites, as is the case in the crab, lobster, and
shrimp, or they may even penetrate into the interior of an
otolite, as may be seen in thc auditory sacs in the tail of
Mysis. The otolites are often held in suspension by these hairs.
It is impossible, in reading this description, not to recall the
setee described by Max Schultze and Frank-Eilhardt Schultze
as existing in the auditory organ of fishes, and which setewe
are also said to have their points in contact with the otolites.
M. Hensen notices analogous arrangements (vibratilecilia,
&c.), which are observed in the auditory sacculi of other
animals. He even thinks that he has noticed in some cases
(Pisidium among the Mollusca, Cydippe among the Cilio-
grada) setee penetrating into the otolites, as in the Crus-
taces.

The crabs, and the Brachyura in general, are entirely
without otolites; but their auditory sacs are nevertheless
furnished with hairs. In Carcinas menas M. Hensen has
counted about 300 hairs immersed in the fluid of the audi-
tory sac. This absence of otolites in the crabs is the less
surprising when we find that in the Lobster the auditory
sac contains an entire row of hairs, which in their conforma-
tion precisely resemble the otolitic hairs, but which never come
in crotact with those bodies. Some auditory hairs, there-
fore "inay be thrown into vibration without the mediation of
otolites. These hairs sometimes existing in a space which is
only partially closed (open auditory sacs), it is rendered
probable that they may be equally capable of fulfilling their
functions if they were placed on the surface of the body.
This consideration has led M. Hensen to regard as acoustic
organs, certain hairs on the surface of the Crustacea which
present the same structure as the hairs connected with
otolites.

These external auditory hairs have been studied by M.
Hensen in the Carides. They are especially numerous in
those species, or in young individuals (larvee), which have no
internal auditory organs. In the Carides, these hairs are
situated on the upper surface of the basal portion of the
inner antenna, and on the second joint of the outer pair.
They are found also on the tail, a circumstance at which we

VOL. V.—NEW SER. c




































COBBOLD, ON ENTOZOA. 45

convenience in regarding the entozoa as a distinet group in
the animal kingdom; but, in a scientific point of view, we
conceive that such an arrangement is open to grave objections,
having a tendency to lead some to suppose that such a group
really represents a zoological division, whilst the fact is that
all the entozoa, notwithstanding the extraordinary and diverse
anomalies they present in the organization adapted to their

liar habits, are nevertheless easily referable to a class
which also embraces infinitely more numerous non-parasitic
forms, and even to an order from which it is impossible to
exclude some. With one or two very doubtful exceptions
referable to the protozoa, all the entozoa may in fact be
ranged in the annulose sub-kingdom, in the annuloid pro-
vince of which they, together with the non-parasitic turbel-
laria, constitute the entire class Scolecida.

We are aware that Dr. Cobbold is supported by some
authority in constituting the entozoa into a distinct group,
but we cannot but regret that in a scientific work of this im-
portance, and which is calculated to influence the opinions of
so many, a truer zoological classification has not been
adopted. And we think that the actual relations of these
animals would thus have been kept more distinctly in view than
can be when they are habitually regarded as a group apart
from the rest of the Annulosa. Nor can we perceive how
“endless confusion’ can arise from the ‘‘attempt to distri-
bute ”’ them ‘“ amongst the different invertebrate groups,”” in
which as we have shown they in reality constitute one already
formed almost by themselves. For other considerations also
it seems to us that the scheme of classification proposed by
Dr. Cobbold, however convenient it may be for his special
object, is by far too artificial and unnatural to be admissible
in a scientific point of view.

All this, however, is apart from the intrinsic and practical
merits of the work, which may be regarded as a compendious
and well-digested repertorium of all that is known respecting
human internal parasites, and as one in which the subject,
though treated in a thoroughly scientific manner, is yet
handled in such a way as will, it is to be hoped, tend to
popularise a very useful and highly interesting line of in-
quiry, which until the last few years had remained in a very
unsatisfactory state.
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cessors ; and as the work of one who has long and attentively
studied the subject, ought to be in the hands of every one
devoted to this branch of algology. In some cases im-
provements are made in the classification proposed by Pro-
fessor Smith in the Synopsis, but we doubt that, as a whole,
the species are divided into more natural groups, or that the
work would prove as useful an introduction to the student
seeking for a knowledge of the forms in any particular gather-
ing as that of our fellow-countryman.

The 9 sub-tribes of Professor Smith are divided into 15
families, and the 59 genera he describes are extended to 71,
though the whole number of genera included in the work
amounts to 126, including such as Dictyocha, Cheetoceros, &c.,
which are considered doubtful members of the group by many;
there are also included some foreign forms'whose position in
the arrangement is merely indicated. The work is only illus-
trated by figures to merk the genera which appear to be
similar to those in the Saxon ‘Flora;’ but they are inferior
in execution to most of those of M. Grunow. We can,
however, recommend both Dr. Rabenhorst’s and Grunow’s
works to the careful consideration of the English student.
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Observations on Raphides and other Crystals. By Georar
Gurriver, F.R.S. (‘ Ann. and Mag. of Nat. Hist.,” Oct.,
1864.)—Prof. Gulliver describes in this paper raphides from
the Quillaja saponaria, the peculiar form of which, he considers,
may be used as a very satisfactory test of the genuineness of
the article sold under this name. In shape the raphides of
Quillaja closely resemble the prismatic crystals of the
Iridacesz and some other Monocotyledones. In a species of
Melastoma, the same persevering observer has found an
abundance of spheeraphides in the endophlceum and meso-
phleum, but none in the bark or leaves. In the Mesem-
bryaceze he has always met with a profusion of raphides, but,
curiously enough, none are observed in the Crassulacese or
Cactacezz. In three plants examined of the order Nyctagi-
nacez, a large number of raphides were observed; the result,
however, of an investigation of the Plantaginacee and
Amaranthacese was negative. In Chenopodiace, Phyto-
laccaceze, and Polygonaces, the presence or absence of
raphides seems a matter of great uncertainty and variability.

On the Anatomy of the Balanophoree, as regards the Charac-
ters which it furnishes for the Classificalion of these Plants.
By M. A. CramiN. (‘ Comptes Rendus,” July 11th, 1864.)—
The valuable investigations of Messrs. Weddell, I. D.
Hooker, Griffith, and Hoffmeister, on the seed of these
plants, show that its embryo is formed only by a homoge-
neous cellular mass, like the spores of Cryptogamic plants—a
simplicity of organization which has led to the Rhizanths
being regarded as degraded plants, forming a peculiar group,
between Cryptogamia and Phanerogamia. The observations
of M. Chatin do not favour this opinion; he would rather
assign the Rhizanths a place between the Monocotyledones
and Dicotyledones, more closely approaching the former by
their peculiar structure, and the latter by their affinity to
certain orders, 1t is more particularly by the structure of
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eight parts, and eventually into thirty-two, the process
resembling the scgmentation of the animal ovum, and on the
completion of the segmentation a cell-membrane is formed
round each mass. In each of these thirty-two cells a sperma-
tozoid is developed, and, in the course of from eighteen to
twenty-two hours, the developed daughter-cells are set free.
Each spermatozoid consists of a corkscrew-like filament,
which possesses a rapid whirling motion, and is beset by long
cilia. The impregnation of the archegonium, which has in
the mean time been developing, then takes place.

The process of the development and subsequent impregna-
tion of the archegonium are minutely described by Dr.
Hanstein. The entrance of the spermatozoid iuto the arche-
gonium by a rapid drilling process was witnessed ; in one case
two were observed to enter in this manner simultaneously.
The number of spermatozoids which collect in the mucous
envelope of a gynospore often amounts to several hundreds,
the necks of the fertilised archegonia being quite brown with
them. For further details we must refer the reader to the
author’s paper, or to an excellent translation of it, in the
¢ Ann. and Mag. of Nat. Hist.” for December.

On the Source of Living Organisms. By JaMES SAMUELSON,
Editor of the ‘Quart. Journ. of Science,” iv.—The author
of this article gives a brief but very complete account
of the history of the discussion on spontaneous genera-
tion, noticing the researches of Redi, Spallanzani, Pouchet,
Jolly, Musset, Wyman, Schaaffhausen, Mantegazza, and
Schultze, Schwann, Schroeder, Pasteur,and Quatrefages, refer-
ring also to the recent experiments of Dr. Gilbert Child (‘Proc.
Royal Soc.,’ vol. xiii, 65). He then proceeds to detail some
researches of his own, carried on in connection with Dr.
Balbiani of Paris, the eminent microscopist. Various infu-
sions were prepared by Mr. Samuelson, of which he sent part
to Dr. Balbiani, and retained part for his own examination.
The infusions were dissolved through distilled water and ex-
posed to the atmosphere. In the specimens examined by Dr.
Balbiani, great numbers of a Cercomonas (C. fusiformis)
were found, both in the animal and vegctable infusions, as
also the Ameba Gleicheni and Cyclidium glaucoma. These
animalculz were also detected in window-dust and exposed
distilled water, from the same locality as that in which the
infusions were placed. Mr. Samuelson detected similar
forms to those noted by his coadjutor, and proposes to make
the Ameeba a new species, under the name A. Balbianii.
These and Vorticella, Enchetis, Kerona, and an Entomos-
tracan, were found in distilled water ; and the author asks
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thing has been ascertained of the changes which ensue in
the condition of the nervous centres. Some of the sympa-
thetic ganglia have been found inflamed, or more or less hyper-
semic; but these conditions are far from being constant. Swan
tells us that in one case of tetanus he discovered well-marked
inflammation of the semilunar ganglia; in another the vascu-
larity of these ganglia was much increased ; while in a third
there was enlargement with increased vascularity, not only
of the semilunar ganglia, but also of those in the chest.
Some of the ganglia of the abdomen, however, remained
unaffected. 1In other cases of tetanus in which the sympa-
thetic ganglia have been examined, they have been found
perfectly healthg.

Of the peripheral nerves in tetanus, many cases of well-
marked disease have been recorded by different authors. Mr.
Curling mentions two cases in which the nerves at particular
spots appeared inflamed. Instances of the same kind have
been recorded by Pelletier, who believes that in every case of
traumatic tetanus the discase is due to inflammation, extend-
ing from the injured nerves to the membranes and sub-
stance of the spinal cord ;* and Froriep has published seven
cases of traumatic tetanus, in which there were swelling
and redness of particular portions of the nerves between the
wound and the spinal cord.t Of the spinal cord itself, the
principal abnormal appearances that have been hitherto ob-
served consist only of hyperemia of its membranes and sub-
stance, with occasional effusion of fluid around its surface.

Having given this brief summary of what is at present
chiefly known of the pathology of tetanus, I proceed to the
results of some observations which Ilately made on the spinal
cord in the two following cases which occurred in St. George’s
Hospital.

On the 80th of April, 1863, a man fell a distance of twelve
feet to the ground, by which the skin of the right leg was
said to be scverely bruised. On the 11th of May he com-
plained of stiff-neck, and some difficulty of deglutition. In
the night his mouth became quite closed, and he had several
fits of severe dyspncca, accompanied by contraction of the
muscles of the back. On the following day the surface of
the body became cold and clammy, with large drops of sweat
on his forehead. When lying supine on the bed, his back
was 80 curved that the hand and forearm could be passed
between it and the bed. He had the risus sardonicus ex-

* ‘Revue Méd.,” 1827, vol. iv.
. § ‘Neuo Not. aus dem Gebiete der Natur und Heil Kunde,” 1837, vol.
i No. i.
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congested ; and not only were the vessels unnaturally dilated,
but each was more or less surrounded by a granular and
originally fluid exudation, in which the natural tissue of the
part became broken down and ultimately dissolved. In fig. 1,
a large triangular mass of this exudation is represented at a,
where it occupies the bottom of the anterior median
fissure (5), and has destroyed a part of the anterior commis-
sure by extending to the right as far as ¢. The same parts,
of the gray substance of other sections, more highly magni-
fied, are represented in Figs. 2 and 3. In Fig. 2, a large

quantity of granular exudation (2) has enveloped and partially
destroyed some blood-vessels, and the pia mater which sup-
ggrts them. The exudation extends to the left, around the
ttom of the anterior column (¢), destroying a portion of
the anterior commissure, and following the course of an
evidently diseased blood-vessel (f) into the middle of the
anterior cornu (g), where it has destroyed a part of the gray
substance. In Fig. 3, we find at a the same kind of granular
exudation enveloping the pia mater and blood-vessels which
enter at the anterior median fissure; and at 4, in the
same figure, is a separate and oval mass of the same kind of
exudation, surrounding the cut end of one of the blood-
vessels as it bends round on the right side of the canal. On
the left side of the canal, at &, is another elongated, finely
granular, and almost pellucid area of degeneration. On tur
mg to Fig. 1, we find that small areas or patches (d, d, d, .






QUARTERLY CHRONICLE. 61

quick. The wound in the foot had healed, and the cicatrix
was not painful. The posterior tibial nerve was divided by
Mr. Henry Lee. On the 12th the risus sardonicus was less
marked ; she could open her mouth about half an inch, and
protrude her tongue easily; deglutition was perfect. Any
sudden movement of the bed-clothes, however, threw her
into a state of spasm, in which the back became bent, and
the corners of her mouth much drawn down. The abdomen
was hard ; respiration 38 per minute ; pulse 160 and regular;
she answered questions readily. Two doses (each three
grains) of calomel, followed by an enema, brought away copi-
ous motions. There was great thirst, and a constant cry of
“Drink, drink I’ On the 14th the attacks of spasm were
less frequent and severe; she passed a much quieter night.
On the following day she was very much purged, but this
action was arrested by a six-grain dose of Dover’s powder.
On the 16th she had a very severe attack of spasm, in which
her face became blue ; she was quite insensible to all external
objects, and opisthotonos ensued. After this she slept for
two hours. On the 18th there was some pleurosthotonos
towards the right side. On the 19th she was much weaker.
On the 20th, in the morning, she had two severe spasmodic
attacks, with only an interval of a few minutes. In the
afternoon of the same day she had three others, and died at
twenty minutes past two.

On examination of the body by Dr. Dickinson, the pia
mater of the brain was found to be slightly blood-stained in
the neighbourhood of vessels, but otherwise healthy. The
dura mater of the spinal cord contained about half an ounce
of blood-stained fluid. The vessels of the surface of the
cord itself were greatly injected, especially in the lumbar
enlargement. Its gray matter was congested. The remainder
of the cord was more than usually vascular, both on the
surface and in the interior, but less so than in the lumbar
region.

Nearly the whole of the spinal cord was sent to me by
Dr. Dickinson for examination. To the unassisted eye
nothing unusual was observable in itsinterior. But when the
microscope was employed on sections properly prepared,
lesions were discovered of the same general nature as those
which I described in the first case. Every region—the
cervical, dorsal, and lumbar—was more or less affected;
but in each the morbid appearances seemed rather to recur
at intervals, and not uniformly throughout its length. In
some sections the injury was limited to the gray substance ; in
others it involved the white columns, particularly the poste.
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disease has been present, that such diseases has not been
attended with structural derangement. Itis because nervous
pathologists have not yet made themselves masters of nervous
structure that so little has yet been made out. Observers have
but to followin the footsteps of Lockhart Clarke, to reap a
rich harvest of explanatory facts.—Eb.]
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creased if a little space were afforded in it for queries and
answers from your numerous subscribers.—Fgep. H. Lave,
President, Reading Microscopical Society.

(We know of but few published diagrams available for
microscopical lectures; and we think our correspondent’s
suggestion a good one. The best diagram of microscopic
objects that we know for a class-room is one published for
the Government, by Messrs. Chapman and Hall, and exe-
cated by Mr. Marshall. The subject is the * Microscopic
Structure of the Tissues of the Human Body.” Our pages
are always open to questions and answers on subjects of this
kind.—Ebs.]

Value of Habitat as & Distinctive Species.— At the time my
short account of Homceocladia in fresh water, contained in the
July number of this Journal, was written, I was not aware that
the subject I wished to draw attention to, viz., the occarrence
of so-called marine diatoms in fresh water, and rvice versd,
had before been treated in that publication, or, in fact, any-
where else. Shortly after I read a very able and valuable
memoir by Professor Walker Arnott, on “ What are marine
Diatoms,” which fully sustains my own views, and brings a
large amount of evidence, well and forcibly displayed, to bear
on the subject, the author arriving at the conclusion that,
although Mr. Smith’s statements, ascribing a limited sphere
of habitat to each species, may on the whole be correct, they
are of very little practical value, and may even tend to mis-
lead when applied to the distinction of species. Now, a
theory disproved by the facts from which it is said to bLe
deduced, should certainly be altogether dismissed, and those
species which, directly or indirectly, derive their existence
from the supposition of its correctness rhould be submmitted
to a thorough revision. It is not impossible that the ques
tion, whether certain species will survive a transfer from one
medium into another and continue w thrive there, though
perhaps becoming in time modified in appearance, may be
decided by actual experiment. 1t is likely, then, that specien
hitherto considered distinct from presentmy slight differences
of aspect and from occurring in different media, will he
united, when, instead of addingthese grounds to form evidence,
the one is found naturally to accouut for the cther. Such
experiments, if carefully conducted, would prove to }‘F of
more than practical utility, though this would be something ;
and also of general interest, as throwing light upon an .
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liable to boil. I think, if the flame of the spirit lamp be
carefully regulated snch mishaps will be almost impossible.
I have left my table covered with slides for two hours at a
time, and on no occasion have I found the accidents com-
plained of.

By changing the position of the lamp and regulating the
flame, any degree of heat re%xnired may be obtained.—
D. Evererr Gopparp, Bank of England.
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PRESENTATIONS TO THE MICROSCOPICAL SOCIETY.

October 12th, 1864.
Rephles of British India, by Dr. Giinther. I(ay Society,

Dr. Bowerbank on British Spon,
Quarterly Journal of Geolog: gcxet No. 79

Presented by

Subseribed for.
Ditto.

. ‘I'he Society.

Journal of the Linnean Soclety, No. 2 . Ditto.
Transactions of the Tyneside Naturalists’ Field Club,

Vol. I, Part 11, Ditto.
Canadian Jonrnal of Industry, Scxenee, md Art, Nos

51 and 52 . Ditto.
Memorias da_Academia real das Sciencias de Lisboa,

Tom. 8, Part I. . Ditto.
Historia de memorias da Academia real das Sciencias

de Lisboa, Tom. 3, Part I . Ditto.

Catalogue of Minerals, by T. Egleston
rt on Patents, 3 vols.
Smtlz;nmn Report of the Trustees of Comparahve

Mucellanl:go{ia Collectlons, Vol. 5, 1864
Contributions to Knowledge, Vol. 13

N

Smithsonian In.

Boston Jouraal of Natural History, Vol 7, No. 4 stitation.
Gray Bubstance of the Medulla blongata and Trape-

zium, by John Dean
9 Photographs of Ditto, by John Dean . .
15 Photographs of Thrips, by Monsr, Neyt J
Popular Science Review, Nos. 10 to 13 . The Editor.
Intellectual Observer, Nos. 30 to 33 . Ditto.
Die osterreichischen Diatomaceen, by A. Grunow The Autlor.
How to work thh the Microscope, by Dr. Lionel 8.

Beale, 1864 . Ditlo.
The Annals lnd Magazme of Natural Hxstory, Nos. 79

o 83 Purchased.
November 9th

The Intellectual Observer, No. 34 The Editor.
The Pbotognphlc Journal, No. 150 Ditto.
Quarterly Journal of Geological Society, No 80 The Sociefy.
List of the Geological Society, 1864 Ditto.
The Canadian Journal, No. 53 Ditto.

The Annals and Magazine of Natural Hlstory, No. 83 Ditto.

December 14th.

The Intellectual Observer, No. 35

A Mahogany Rotating Table for Mlcroscopes

On some new and singular intermediate forms of
Diatomaces, by F.

Notes on new and rarer hﬁme’ of Dlatomaceae, by F
W. Lewis, M.D., Philadelphia

Twenty Shdes, lllustratmg the above Papers of Dr.

Lewis
Tvos;l:ldu-ﬂ'aucocladm Sl fomn, freshwnter, near

Pisnwlaria nobilis, Professor Eulenstem,
Btuugart .

The Editor.
W. K. Bridgman.

. Lewis, M.D,, Phllndelplna The Author.

Ditto.
Ditto.

Ditto.

W. G Slnson, Cwralor.
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ANIMAL KINGDOM.

PROTOZOA.
RHIZOPODA.

Ameba. (living.)
Foraminifera. SERIES.
Soundings : Atlantic, Red Sca, &c.

SPONGIDX,
Sponges. Spicules, Gemmules, &c. SERIES.

INFUSORIA.
Vorticella, Stentor. &e.

Vibriones in Vegetable and Animal Infusions.

CZELENTERATA.
HYDROZOA.
M]dra. viridis, &e. (living.
ynothela Coryne. Tub Laomedea. Sertularia. &c.

xlptdoms of Plumulariads, Sertulariade, &c. SERIES.
tory Organ of Medusa.

ACTINOZOA.
&icnlea of Aleyonium.
rgonie. Spicules of Gorgonie. SERIES.
MOLLUSCA.
POLYZOA.
Polyzoaries. SERIES.
Pol Marine. SERIES.

icellinida. Cyclostomata.
Ctenostomata. eilostomata.
Polypes. Freshwater. (living.)

BRACHIOPODA.
Sections of Shells.
CONCHIFERA.

Sections of Shells.

Cilia on Gills of Oyster, Anodon, &c

Embryo of Oyster. Viviparous ova of Anodon.
Parasite of Anodon

GASTEROPODA.

[G. Pulmonata. G. Dicecia. G. Monmcm.]
Lingual Ribbons. SERIES.
Internal Shell of Limax and Arion.
Otoliths. Dissections. SERIES.

CEPHALAPODA.
Shell of Cuttle Fish. Suckers. Lingual Ribbon, &c.
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Reptilian.

Bird.

Mammalian,
MuscuLAR AXD FiBROUS SYSTREN—

Muscle, volun and involuntary.

Fibrous tusu:m i

Klastic tissue.

Cartilage.
NERVOUS SYSTEM AXD ORGANS OF SENSE—

4. Nerve. Pacinian bodies.
gtohths of f]!i‘xah SERIES. of
tructure of Crystalline Lens of Fish.
Papille and Nerves of Tongue.

INTEGUMENTARY SYSTEM—

Sections of Skin, &c.

Seukl:-—c’ycloid. Ctenoid. Placoid. Ganoid. SmrIES.
Feather, SERIES.

Hair. Rhinoceros Horn. Baleen. &o. SpmIxs.
Hoof. '

Nail.

Horn.

10. Teeth. Development of Teeth SErIES.

NUTRITIVE SYSTEM—

11. Blood-corpuscles. Capillaries. SzRIES.

12, erculahzﬁ

ﬁ Gland '.l'usueslm 8
Transparent Injections. SERIES.

15. Opaque Injections. SERIES.

MIBCELLANEA :—
Bections of Egg Shells of Birds.
Histology of Saw of the Saw Fish.

GEOLOGY.
Microzoal Deposits.
Crag Polyzoa, SERIES.
Fossils from t.he Pleiocene. SERIES.
Foraminifera. Polysoa. Entomostraca. Bone Sections.
Fossils from the Eocene. SERIES.
Seeds. Foraminifera. Ewntomostraca. Mollusca.
Fossils from the Chalk and Green S8and. SERIES.
Sponges. Foraminifera, &c.
Fossils from the Upper and Inferior Oolite. SERIES.
Polyzoa. FEntomostraca. Teeth, &c.
F szfmm the Lias, Treas, Carboniferous, Devonian, Silurian.
1ES
Foraminifera. Corals. Polyzoa, Entomostraca. Sections
of Teeth and Bone.
Sechons of Oolitic Limestone, Clifton. SExzixs.
Foesil Otolithe. SERIES.
Sections of Foesil Teeth and Bone. SERIES.
Fossil Distomacese. Polycystina. Sxrixzs.
Sm- of Fossil Wood, Cod. &o. Sxzmizs.
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In addition to the preparation of Turkey opium, we have also
had the opportunity of experimenting on small quantities of the
Patna, Malwa, and Persian varieties, and all of them present pe-
culiarities of interest. An aqueous extract and a tincture have
been made from each, and from the Patna sort sufficient has re-
remained to make & specimen of liquor.

The most striking fact in connection with the whole of them is
the existence of large quantities of codeine. In the extract of
Patna opium it is the chief crystalline constituent, and though
the liquor shows abundance of the other opium principles, it
evidently owes its narcotic effect much more to codeine than
Turkey opium does. We have the experience of an opium eater
on this point; he states that the quantity required to produce
the effect is larger, but there is less discomfort in the after effects
than with other sorts. Malwa opium shows more narcine and
narcotine; but in the tincture we have, in addition to a mass of
minute crystals, certain ln.r%er prisms, which are probably codeine.
Persian opium also evidently contains.a large proportion of narco-
tine and codeine.

We stated at the commencement that this must be looked upon
only as a preliminary research, there remainin% many points on
which our information is far from complete. In continuing the
inquiry we intend to devote ourselves chiefly to the elucidation of
certain particulars. Firstly, the condition or form of cormbination
in which morphine exists in crude opium; secondly, the relation
of extract of poppy to opium in respect to crystalline principles ;
and thirdly, the mfluence which the extractive matters may have
in altering the crystals obtained in opium solutions, and the
variations of the normal furms induced by this cause.

The general conclusions we have arrived at in addition to a
knowledge of the appearances presented by typical and special
preparations of Turﬂey, Patna, Malwa, and Persian opiums, are
mainly these :—

That tincture, most nearly of any of the preparations,

represents the properties, good and bad, of the erude drug.
hat when crude opium is taken up with proof spirit as in
tineture, the resin separates on evaporation.

That the preparations which have held their ground with
the public and the medical profession, in spite of price, differ
from the tincture in comparative freedom from resin and
narcotine, and in containing only a diminished quantity of
meconic acid.

That in the preparation of extract of opium it is important
to use a large quantity of distilled water to ensure the sepa-
ration of narcotine and resin.

That when extract of opium is dissolved in water, filtered
and evaporated again to an extract a second or third time, the
crystals frequently differ considerably from those seen in the
normal or first-formed extract.
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several papers, that no true termination or commencement has yet
been demonstrated in the case of any nerve, seems to me to favour
the conclusion that the action of a nervous apparatus results from
varying intensities of continuous currents which are coustantly

assing along the nerves during life, rather than from the sudden
mterruption or completion of nerve-currents. 8o far from any
arrangement having been demonstrated in connection with any
nervous structure which would permit the sudden interruption
and completion of a current, anatomical observation demonstrates
the structural continuity of all nerve-fibres with nerve-cells, and,
indirectly through these cells, with one another.

Fig. b.

a

b

Diagram to show possible relation of fibres from caudate nerve-cells, and
fibres from cells in ganglia, as, for example, the ganglia on the posterior
roots. a is supposed to be the periphery; the cell above 4 one of those in
the ganglion. e three caudate cells resemble those in the grey matter of
the cord, medula oblongata, and brain.

I venture to conclude that the typical anatomical arrangement
of a nervous mechanism is not a cord with two ends—a point of
origin and a terminal extremity, but a cord without an emtp—a con-
tinuous circuit.

The peculiar structure of the caudate nerve-cells, which I have
described, renders it, I think, very improbable that these cells are
sourees of nervous power, while, on the other hand, the structure,
mode of growth, and indeed the whole life-history of the rounded
ganglion-cells, render it very probable that they perform such an
office. These two distinct ¢ of nerve-cells, in connexion with
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mode of development seen in the hydatids derived from Twemia
Techinocoocus. There are some other minute points, on which I am
not at present prepared to dwell; these may reasonably stand
over for future investigation. The little drawing, of which the wood-
cut is a copy, lent by Mr. Rose, and representing his Ccenurus
(called C. _(gvm'cuh' in his MS., but not so named in his published

rs), is not unlike some of the Ceenuri from the American
g;':neirrel, and it is not improbable that it may represent the larval
condition of one and the same Tenia. What species of Twmnia
this may bappen to be I do not care to conjecture, but I
tl;ink ll:; may be safely affirmed that it is not the Tenis Conurue
of authors.



ORIGINAL COMMUNICATIONS.

The ANatoMy of the EARTHWORM.
By E. Ray LANKESTER.

Parr III.

In the present number of the Journal the hemal and
nervous systems of the earthworm remain to be described.
No special respiratory organs can be indicated. The processes,

- therefore, of the oxygenation of the blood and tissues will be
considered in connection with the heemal system.

H.emaL SysteM.—In the earthworm, as in other Annelidz,
there are two fluids, each of which has claims to rank as
“blood.” One of these fluids is red and free from corpuscles,
and contained in a very extensive series of vessels; the other
is colourless and transparent, abounding in nucleated cells
and corpuscles, and occupies the general or perivisceral cavity
—the space intervening between the digestive tube and the
muscular parictes of the body or integument. It is obvious
that the latter corresponds to the fluid contained in and
circulated by the heart of the Insecta and Crustacea, as has
been shown by the researches of De Quatrefages. It is no
less evident, as Professor Huxley has suggested, that the red
vascular fluid is homologous with the water-vascular system
of the Turbellaria, Trematode worms, and other Scolecida,
which again appears in the Echinodermata as the ambulacral
system, communicating with the exterior in the Ecbinidea
and Asteridea, but definitely closed in the Ophiuridea,
Crinoidea, and Holothuridea. The two fluids of the Annelid
are represented still lower down in the scale of creation by
one, as that contained in the somatic cavity and canals of the
Clenophorous Actinozoa, which gives evidence of its homolo-
gies with the ambulacral system of Echinoderms by its
relation to the tentacular processes, and with a nutrient
system, such as that of the Asteropods by its intimate con-
nection with the contents of the stomach. Thus, then, we
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adopting such names as “red’’ and “colourless,”” or “vascular”
and “ perivisceral,” fluids, to using the terms * pseudo-heemal ”
or “ chylaqueous system.”

Colourless or Perigastric Fluid.—On opening an earthworm
by a longitudinal incision the various chambers of the body
formed by the interseptal muscles will be found to contain a
certain amount of a free fluid, having a more or less milky
appearance, but generally very nearly clear. This is the
“ colourless ”’ or “ perigastric fluid;”” it varies very considerably
in amount in different specimens, but is always most abundant
towards the posterior end of the body. Though the interseptal
muscles or diaphragms divide the perivisceral cavity of the
earthworm into various chambers, it must not be supposed
that each of these is hermetically sealed. In addition to the
general osmosis by which the fluids of two contingent chambers
can be exchanged, there are openings in the diaphragms,
imperfect attachments to the intestinal wall and ganglionic
cord, by means of which a communication is established
freely from one end of the body to the other. Thus it isthat
in the last segments of the budy we find by far the largest
amount of perigastric fluid, containing also a variety of con-
spicuous foreign bodies, in the form of small white cysts,
detached setee, &c; the fluid itself also has a decidedly milky
appearance. It was this congregation of foreign bodies at the
posterior portion of the worm which led Sir Everard Home
to regard the earthworm as self-impregnating and viviparous;
it is, no doubt, owing to the continual pressure in an antero-
posterior direction, to which the movements of the worm
subject its body, that this accumulation takes place; but it
of course depends also on the fact that there is a free commu-
nication between the various cavities, and that the fluid has
no definite course of circulation to follow. In most cases,
when a worm is opened, the anterior segments of the body
will be simply moist, whilst the fluid increases in quantity as
the posterior annuli are approached.

Communications with the exterior.—The perigastric fluid
has two direct and apparently special series of communications
with the exterior, by means of which it can escape from the
worm’s body; and another equally special series of communi-
cations, by which it appears that. fluids can pass from the
exterior, and become part of its substance. The most impor-
tant of the two series of exits is that furnished by the
‘““segmental organs,” described in my last paper, which, by
respiratory, and by others as nutrient; the truth being, probably, that its

function combines, more or less, the offices of all three, or of the first two
at least.
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The means whereby the aqueous constituent of the peri-
visceral fluid appears to me to be chiefly replenished is to be
found in the remarkable minute tegumentary canals, de-
scribed and figured in my last paper, and resembling somewhat
in their appearance ““ dentinal tubules.” These minute canals

and 9th rings, and was thence continued, apparently without interruption,
to the caudal extremity.

The fluid expressed from these pores was of a dirty grayish colour, thin
and opaque. Examined under the microscope it contained numerous spherical
particles and pyriform granular bodies, besides irregular organic parti-
cles. The only other openings observable on the dorsal aspect, as far as
to the 32nd ring, where the clitellus commenced, were minute rounded

res of smaller size than the median dorsal, and situated, not in the
mtervals between the rings, but on the sides of the rings themselves, at a

reater or less distance from the dorsal median line; they occurred in the
ollowing rings, viz. (see Fig. 1, p. 102). -

There being none on the 1st, 2nd, 3rd, 8th, 12th, 16th, 25th, 30th.

From these puncta could be expressed a clear fluid, containing only
minute nucleolar particles, and it was probably derived from the subcutaneous
glandular tissue, constituting the lubricating fluid of the surface.

In a second specimen, prepared in the same way, and at the same time,
and apparently in the same condition as to development, the arrangement of
the pores and puncta was as follows.

0. 2.—Median dorsal pores commenced between 8th and 9th rings, and
they afforded a fluid precisely like that of the former case. The puncta
were situated in the following rings :

There being none perceptﬁ)le on the 1st, 2nd, 3rd, 4th, 16th, and they
were not looked for beyond the 22nd. The fluid expressed from them was
the same as in the former case.

In other cases, again, the median dorsal pore did not exist anterior to the
11th segment, and the lateral puncta appeared very variable.

Besides these pores and puncta, in a worm which had been immersed
in water, a generaro sweating or oozing from very minute pores, was observ-
able all over the surface, especially on the dorsal aspect.

No other kinds of permanent orenings exist in any part of the body except
the mouth and anus. The sexual openings in the 16th segment appear to be
formed only at the time they are wanted, and of these, as well as of the
smaller lobes on either side, no vestige whatever is perceptibie, even in very
large worms, when not sexually mature. The same may be said of the
clitellus, of which no indication whatever is often perceptible; one, also,
of the two adherent dises (P) in the 27th segment, which asrpear to he
formed solely for the purpose of sexual congress. They are developed on the
situation, and, in fact, by a thickening of the integument immediately
around the inner pair of sete in that segment. ‘This swelling is very porous,
and a mucous fluid can be freely expressed from the pores. Another change
in the external aspect of the worm, connected with the period of sexual
activity, consists in the thickening and opacity of the subcutaneous tissue,
in the ventral halves of the segments, extending from 8th or 9th to 14th or
15th (P), and which is more observable in the inside. And in the 11th seg-
ment, at this time, an elevation and porosity of the skin is set up around
the inner pair of sete, which, in some cases, are themselves altered in shape
from the rest, and when pulled out they draw out with them a long

stringy appendage, not apparently of ceetera descent.
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sural vessels. In order to understand well the visceral system it
is necessary to consider it as being composed again of two dor-
sal and two sub-intestinal trunks, each pair having a tendency,
in the various modifications met with in the class, to coalesce
and form a single vessel. The two dorsal vessels, when they
are developed, are connected by transverse vessels, called
“ superior commissural vessels;”” the two sub-intestinal vessels,
or the one which they form, also communicate with the
dorsal vessel by lateral branches, called “ deep commissural
vessels ;”’ and, again, the capillaries of the cutaneous system
communicate with the dorsal vessel, or it with them, by the
“ Jatero-dorsal’’ vessels, thus establishing a general communi-
cation.

Having thus seen what is the general arrangement in the
Annelida, let us turn to the earthworm. If killed with chlo-
roform, the worm presents on the dorsal surface of its
alimentary canal, when opened, a rhythmically moving dark-
coloured vessel, generally containing a considerable amount
of the red fluid. This is the dorsal vessel of the visceral
system, and extends from the'eighth segment throughout the
body (Part I, PLVII, fig. 5, and P1. I, figs. 1, 2, 3, @). Beneath
the intestine, but not closely attached to it as is the dorsal
trunk, is the single sub-intestinal vessel (P1.VI, figs. 1, 2, 3, &),
also with highly contractile walls, but generally not to be
observed in movement, inasmuch as the dissection required
before it is reached destroys the lingering vitality of the
worm. The sub-intestinal vessel extends throughout the
whole length of the body excepting the first four or five
anterior segments, where it is broken up into capillaries.
The dorsal and sub-intestinal vessels are connected by the
lateral “deep commissural vessels” (P1.VI, figs. 1, 2, 3,), thus
completing the visceral system of M. Milne Edwards. Of the
deep commissural vessels there are two in each segment poste-
rior to the sixteenth, embracing the alimentary canal; those
from the sixteenth to the nineteenth, in connection with the
stomach and gizzard, dividing into a wonderfully fine capil-
lary plexus, the vesscls of which in the fibrous gizzard have a
horizontal parallel disposition. From the nineteenth ring
" backwards the deep commissural vessels consist merely of a
pair in each segment, closely attached to the wall of the
intestine, and imbedded in or covered up by the yellow
granular substance which is spread over its surface and is
supposed to have a biliary function. Anteriorly to the six-
teenth ring the deep commissural vessels are single; in fact,
the two are fused into one, and, until the seventh segment is
reached (when they cease to exist or become as the dorsal
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established between the threc longitudinal trunks—between
the great dorsal and the sub-intestinal by the deep commis-
sural vessels, between the ventral and the dorsal and sub-
- intestinal by the internal superficial tegumentary plexus, and,
again, between all three by the capillaries into which they
break up at either extremity of the worm.

There is, however, another distribution of the branches of
the great trunks by which they become connected, and it is
in the diaphragmatic wuscles and the segment-organs. A
branch is given off on either side in ecach segment from the
sub-intestinal vessel near the anterior septum, from the
ventral vessel ncar the posterior, and thesc on either side
entering the diaphragmatic muscle are distributed to the
segmental organs in the manner described in my last paper,
forming small lacune and networks most intricately and
intimately ramified ; and thus we have in connection with
each segment-organ a special afferent and efferent branch.
The latero-dorsal vessels send ramifications through the
diaphragmatic muscles with which they are closely con-
nected, as also do the branches from the ventral vessel, which,
though not so constant and regular in their disposition as the
pair of vessels in each segment given off from the dorsal
trunk, may nevertheless be conveniently spoken of as the
latero-ventral branches. Neither the latero-dorsal nor the
latero-ventral vessels send any branches whatever to the seg-
mental organs, which are supplicd solely by the special
branches from the sub-intestinal and ventral vessels; these
branches may therefore be called the affcrent and efferent
excretorial vessels.

A modification of the visceral circulation takes place in
the seven segments posterior to the seventh. It is in these
segments that the organs of generation are situated, as also
the three pairs of csophageal glands, organs which are all
most profusely supplied with the vascular fluid, and for the
purpose of feeding which it would be supposed that the ar-
rangements of an ordinary segment would be found inade-
quate.  Accordingly, parallel to the sub-intestinal vessel
are found two others, one on either side, with which the
enlarged, deep, commissural vessels, or hearts, communicate
(fig. 2, p). Branches are given off from all three of
these longitudinal vessels to the various organs; the central
sub-intestinal vessel supplying, especially, the testes and
ciliated inductors of the vasa deferentia, whilst the parallel
additional vessels scem more closely conneccted with the

esophageal glands.

We have, then, in the various segments of the worm’s
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hypothesis sometimes hazarded as to the function of the water-
vascular system of Scolecida or the blood-sinuses of Arthro-
pods. There can be no doubt that the vascular system of the
earthworm, as in other Annelids, is adapted for exposing its
fluid to the action of oxygen. Ilow does it do this, and has
it any other functions? In no Anneclid can it be satisfactorily
shown that the vascular fluid has a definite circulation ; the
fluid is made to move, to oscillate, and pass more or less from
one series of vessels to another by the contractions of the
vessels, but, as M. Milne Edwards observes, there is no definite
circle of movement. In certain Annclids M. De Quatrefages
has shown that the periviscerzl fluid absorbs oxygen ; this he
has demonstrated chemically, and it appears that, as a rule,
the perivisceral fluid absorbs oxygen, to which the vessels of
the vascular system afterwards become submitted. In the
earthworm, then, it is probable that the perivisceral fluid
absorbs oxygen or water containing oxygen through the
capillary canals forming a characteristic structure of the
integuments. To the action of this the fluid contained by the
vascular plexuses and the great vessels is everywhere more or
less exposed by osmotic action. It would appear also that
this process takes place to a very large extent in the vesscls
distributed to the numerous diaphragmatic muscles, which are
necessarily very largely subject to the action of the perivis-
ceral fluid.

Another vastly important function of the vascular fluid,
and one for which it seems specially adapted, is excretion.
This takes place through the segment-organs, and is also
shared in a minor degree by the perivisceral fluid which is
continually passing through them.

Absortion of alimentary matters may equally be the func-
tion of both fluids; certain matters passing by osmose
through the very delicate walls of the intestine into the peri-
visceral cavity, and others possibly, though not very pro-
bably, being absorbed by thc delicate networks formed by
the visceral branches of the vascular system. It has been
hinted by Claparéde* that the grecenish-yellow mass of
granules enveloping the intestinc and the dorsal vessel and
its branches, "even at its anterior extension, may have some
connection with the formation of the corpuscles of the peri-
visceral fluid, and assist materially in other respects in
the functions of that liquid. It appears very certain that
in the earthworm the perivisceral fluid absorbs aliment
through the intestinal walls, and nourishes all the organs
which it bathes, and also it brings oxygen to the vascular

* < Recherches sur les Oligochetes.’
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slying the muscles of the anterior segments, are lost in the
integument of the lower lip. The rest take nearly the same
course. But what is extremely interesting is that the roots
of the nerves of this the posterior set arc continuous across
the cris with those of the anterior set belonging to the supra-
intestinal chain.

The subventral chain of ganglia forms with its nerves the
sub-intestinal portion of the nervous system. It is a double
cord, gangliated at short intervals by the addition of vesi-
cular substancc and extending from the third ring through-
out the body. Anteriorly the cords are divergent and form
the two pharyngeal crura, posteriorly they hccome closely
cemented along the middle line. The ganglionic enlarge-
ments vary in shape, size, and approximation, at different

rts. Each gives off from its sides two pairs of nerves,
which, after sending some filaments to the diaphragmatic
muscles and bands, supply the longitudinal circular and
oblique muscles of the rings midway between the ganglia;
the intervening cords give off a single pair, which are dis-
tributed to the deep muscles on each side (see fig. 6).

The cephalic nerves, which take their origin in one of the
trunks on either side, into which the bilobed supra-pharyn-
geal ganglion divides, arc distributed to the lower surface of
the first segment, forming a very delicate organ of touch;
another portion of the nerves forms a curious plexus in the
pigmentary layer, and is connected with the large clear cells
there met with. Mr. Clarke suggests the possibility of these
forming a mechanism adapted to the perception of diffused
light, though not of distinct vision. That the first segment
of the worm, with its nervous plexuses, does form a very im-
portant organ of perception, there can be no doubt.

Structure of the Nerves and Ganglia.—In fig. 8 nerve-
cells and a portion of a nerve-fibre from the sub-ventral
chain are drawn. In fig. 7 aportion of the cord, less highly
magnified, is represented. The structure of the various parts
of the nervous system of thc earthworm, as studied by Mr.
Clarke, has yielded most interesting and important results.
Each lobe of the cephalic or supra-pharyngeal ganglion is a
pyriform sac, which is very thick and convex posteriorly,
where it is partially separated from its fellow by a decp
notch. This convex portion is opaque white, and filled with a
mass of semifluid granular substance, and oval, round, and
pyriform cells of various sizes, but often very large. The an-
terior half, by which the lobes are joined, is merely lined by a
lamina of cells, and only at its upper part, its under side
having a cell here and there. The interior of this portion is
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a undoubted continuity between the cells and nerve-fibres in
wre than one or two instances, although there is good
eason to believe that such a connection exists. Dr. Rorie, in
. paper published in this Journal two years since, which can-
aot certainly bear comparison with Mr. Clarke’s,* ficurcs
multipolar nerve-cells from the ganglia of the earthworm. Ilis
observations are, in all probability, erroneous, as my own en-
tirely confirm those of Mr. Clarke, whose accuracy, care, and
acuteness, are, morcover, too well known to be doubted.

Functions and Homologies. — The supra-intestinal por-
tion of the mnervous system evidently presides over the
operations of the viscera, whilst the sub-intestinal portion is
more closely connected with the locomotive function. The
supra-intestinal chain is, however, as we have scen, con-
nected by its.branches with the sub-intestinal ramifications,
and its roots also are closely associated with those of the
other nerves arising from the pharyngeal crura. Mr. Clarke
considers that it combines the office of a sympathetic with
certain other functions which in many invertcbrata are
entrusted to separate and spccial centres; such as the labial,
pharyngeal, and visceral ganglia in cephalophorous mollusca.
By experiments I have satisfactorily demonstrated to my-
self that the pharyngeal chain is independent of the other
nervous centres, although, at the same time, subject to their
influence, and can control the suctorial movements of the
mouth and pharyux, and is a centre of reflex action. Mr.
Clarke has also established this fact by experiment.

Two parts of the human brain are compared by Mr. Clarke
to the transverse cephalic band of Lumbricus. Onc is the
arched and commissural band of fibres prolonged through the
corpora quadrigemina, from the upper and inner part of the
fillet on cach side. The other part, which is analogous or
homologous with the cephalic band, is the corpus callosum.
Dr. Rorie, in the paper quoted above, advances the opinion—
stating, at the same time, that he reserves his rcasons—that
the supra-asophageal ganglia are analogous to the cercbrum
of man and the higher mammalia, and to the spinal cord,
whilst the ventral chain he regards as belonging to the sym-
pathetic system, and the pharyngeal crura he considers to e
the homologue of the vagus. I need hardly say that, as Dr.
Rorie brings forward no facts to support this view, and as Mr.
Clarke very ably and carefully gives details of structure and
anatomy to support his, the opinion of most intelligent per-
sons will coincide with that of the latter observer.

RecarirvratioN.—The hemal system of the earthworm

® ¢ Quart. Journ. Micro. Science,” April, 1864.
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enegy of the gyrations of Stephanosphicra, the remarkable
figurc of the primordial cells, the differing sizes and curious
appearances of the variously developed globes, might cause
some to give the latter the preference as a handsome object.
Each, indeed, is certainly a charming sight! .

"To revert, however, to our subject. Notwithstanding that
the structure and development of this organism has been
copiously detailed in Cohn’s cited elaborate memoirs, a brief
résumé here will be necessary in order to draw particular
attention by and by to one or two points in its structure and
organization, which I am disposed to think in some measure
foreshadow the remarkable phase presently to be adverted to.

Stephanospheera, then, consists, as we have seen, of a family
or colony of cight green, biciliated protoplasm-masses (pri-
mordial cells), destitute of a proper cell-membrane, and
arranged in a circle, more or less approximately and at even
distances from onc another, at the cquator of a common
enveloping, hyaline, rigid membranous spherc, composed of
cellulose—the “ envelope-cell” (¢ Hiillzelle,” Colin). Though
the normal form of the envelope-cell is splcrical, I have
occasionally, but extremely rarcly, noticed such as possess,
even when fully grown, an elliptic, or ovate, or subtriangular,
or sometimes even a figure-of-8 shape; such very rare and
casual distortions do not scem at all to interfere with the
otherwise normal growth and movements.

Itis by the action in the surrounding water of the two
flagelliform cilia belonging to each primordial ccll, protruded
directly through the envelope-cell, that the revolving and
onward movement of the total organism is effected. The
primordial cclls present great variety of form—in the sim-
plest condition globular, or nearly so.  But in a fully grown
Stephanospheera, when viewed cquatorially, these primordial
cells very frequently appear to be elongated in a direction
toward the poles, and very often to a greater extent in one
hemisphere than in the other—reaching somctimes almost to
the pole in onc, and leaving the other partially empty—that is,
an equatorial linc in such cases would not cut the primordial
cells into equal halves. These, whose general form in this
condition in an old family, when vi¢wed cquatorially, may be
said to be usually broadly fusiform or subelliptic, frequently
present several filiform, often dichotomously ramified, more
or less attenuated, colourless prolongations of the protoplasm,
especially from their opposite ends, sometimes even tuft-like ;
these are occasionally very divergent laterally, or even project
towards the centre of the envelope-cell.  When the organism
is quite maturc thesc colourless prolongations arc most
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onc of these isolated motile bodics disassociated from a
Gonium-tablet from an isolated motile body sct free from an
old Stephanosphxra globe, both of which, after the emegr-
cnce of the latter, moved freely about in company ; nor, apart
from a knowledge of their origin, could either be distinguished,
I think, from so many cxamples of Chlamydomonas had they
been present.

But from this I do not mean to arguc more than a puzzling
rescmblance between the two. A single Gonium in the
original material would have sufficed to give origin to the
multitudes which afterwards made themsclves apparent, con-
spicuous even to the naked eye, by their mass. 1 should be
disposed to hold that here, as clsewhere, resemblance may by
no means necessarily demonstrate identity; and although
these isolated motile bodies, thus proceeding from Gonium
and Stephanospheera respectively, were so much alike as to
be indistinguishable to the cye, for the present I doubt not
there must have been betwcen them some more subtle dis-
tinction, and that in the progress of development in their
natural conditions they would each have gome into their
respective mature forms (and this notwithstanding what 1
have afterwards to advance), although Cohn did not sce (nor
have I noticed) the isolated cells of Gonium, but only those
still undisturbedly in situ, become segmented, and directly
form a new young Gonium-tablet ; whilst, on the other hand,
as has becn stated, it can be demonstrated by direct observa-
tion that in Stephanosphwera the single Chlamydomonas-like
primordial cell eventually produccs a new Stephanosphera-
globe. Cohn neither in his first nor in his and Wichura’s
subsequent memoir on Stephanosphwera makes any allusion
to any development of Gonium making its appearance in the
material which formed the subject of his carlicr observations
on the former organism; but I find that he incidentally
mentions, in his memoir on Gonium,* that on onc occasion,
at least, a copious development of this latter organism took
place in a vessel in which he had been cultivating Stephano-
spheera ; and that in so great quantities, that the water
resembled a green mucus, and in cach drop thousands
abounded. This is, then, at lcast a possibly notcworthy
coincidence, and the circumstance, guantum valeat, is perhaps
deserving of this cursory record.

A third developmental change of the primordial cells of
Stephanosphera, connected doubtless in some way with pro-
pagation, is that which results in the formation of  micro-
gonidia.”” Their development is at first like that of the

' * Op. cit., p. 169.
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cells in this organism, having become removed from the inner
surface of the common hyaline sphere (envelope-cell), and
having acquired a rounded figure, may proceed thereupon to
further developmental changes, with the object of directly
producing each a new young globe, or may assume tempo-
rarily either an intervening Chlamydomonas-like or Proto-
coccus-like condition. Now, in certain of my specimens the
development of the primordial cells had advanced in this
direction so far as the drawing in of the protoplasmic pro-
longations and the assumption of a rounded form, in which
condition they somectimes persist for some time when long in
the house in a secluded position, the globes still revolving
vigorously and actively. But having isolated a considerable
number of these cxamples on a growing-slide, and on my re-
turn to them somec hours afterwards, I was very greatly
astonished to find the slide to a considerable extent crowded
by a number of what appeared to me to be Ameebae of some
undescribed species, and these in active movement, gliding
about and crossing each other in every dircction. These were
certainly not to be seen when I last looked at the slide, and
the plienomenon was beyond measure puzzling. I therefore
rigidly examined them. It will readily be believed that my
astonishment was beyond measure great upon shortly beyond
all question identifying these vigorously active Amceba-like
bodies with the just previously absolutely quiescent pri-
mordial eclls of the Stephanosphera—nay more, in watching
the transformation of the latter themsclves into the reptant
amaeboid hodies, putting a parasitic development wholly out
of the question: 1t will readily be believed, I say, that my
astonishment was beyond mcasure great in actnally witness-
ing with my own eyes this, at first sight, sufticiently startling
phenomenon. What! a plant, an undoubted truc chlorophyll-
containing, by cellulosc externally bounded, Alga, become
metamorphosed into an animal! Ior my part, indeed, even
after witnessing the wonderful change now mentioned, I
could not acquicsce in such an assumption; and so faras I
can sce, in my humble judgment, those who might be dis-
posed thus to understand it would greatly misinterpret the
phenomenon.

I shall try to describe these remarkable bodies more fully.

I have spoken of the primordial cclls of these examples
having become retracted from the inner wall of the hyaline
sphere, and having acquired a rounded form within it, as if
possibly about to undergo either the ordinary process of self-
division, or it might be the Protococcoid or the Chlamy.
domonas-like developmental condition before alluded to, the
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abundantly well differcntiated. The latter, I apprchend,
more correctly regarded as actually the so-called ¢ primordial
utricle,” was hyaline, presenting a border of ncarly cquel
width all round, and at all parts of the external margin, except
at the attcnuated extremity, was very clearly and sharply
defined ; at the narrow, mostly bluntly pointed extrcmity, as I
have already said, the margin presented a somewhat granular
appearance, or at least not a smoothly defined outline.
Beyond the limits of the inner boundary of the hyaline
border thc contained green granules did not infringe, no
matter how energetic or changeable the movements of the
pscudopodal processes (figs. 4, 5, 6). -

The changes described did not take place by any mecans
simultancously in all the eight primordial cells of any
Stephanospheera-globe ; but while one, perhaps, might have
attained the complete amaeboid state, another might be still
in the simple condition of a rounded uncoated cell, without
as yet any apparent intention to undergo the wonderful
change described, whilst several of the others might exhibit
various intcrvening phases between both counditions (fig. 8).
During the changes of the primordial cells deseribed, the old
common hyaline envelope-cell of the Stephanosphera became
collapsed and burst, or, it may be, more or less dissolved, and
from its trammels the now reptant amoeeboid primordial cclls,
by mcans of what were dccidedly their own automatic move-
ments, by degrees mostly all succecded in becoming one by
one wholly emancipated.

A pseudopod was projccted from the broader rounded an-
terior extremity of one of the so greatly modified primordial
cells, not slowly—not, as it were, hesitatingly—but with great
vigour and considerable rapidity. The hyalinc lobosc ex-
paunsions were generally extended to about a quarter or a
third of the whole length of the total amocboid body ; and no
sooncr had onc began to be projected than a rapid flow of the
granules at once took place into it, but still not infringing on
the hyaline border. This was scarccly accomplished when
another similar lobose expansion was projected from the
opposite side of the frontal or anterior margin, and thus, by
drawing into it a similar influx of the granular contents,
rapidly obliterating the former. One, two, or three (rarely
more) of these lobose expansions, were mostly evident at a
time, but, of course, in various degrees of expansion and
retraction, an influx of the granules taking place into that
most recently formed at the expensc of the others, the newest
advancing always onwards beyond the others, and thus was a
rapid reptant movemeut executed (figs. 4, 5,6). Their
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of many of Ehrenberg’s guondam Infusoria, now known to be
zoospores of algee, &c.

But, what the special import of this curious and remarkable
exceptional temporary condition in Stephanosphera, which I
have sought to describe, might be, I cannot dare to take upon
myself to conjecture. However, if we seek for and find pre-
cedents or examples in the vegetable cell, though some of them
may be evinced even in a much less marked degree, of that
peculiar contractility exhibited by this organism, while it
would not detract from nor diminish the marvel, it would
at least lessen the surprisc natural on at first witnessing or
considering the phenomenon.

Let us look back, then, in the first place, for a moment, to
one or two conditions of Stephanospheera itself, and I think
we shall find that a similar phenomenon presents itself to that
forming the subject of this paper, but in a far less marked,
therefore, at first sight, in a far less notable and surprising
degree.

eiet us refer to the typal full-grown Stephanosphaera;*
and, as has been stated, we frequently find the protoplasm of
the primordial cells drawn out at each extremity into several
filiform, somewhat branched, colourless prolongations, mostly
in contact with the inner surface of the hyaline envelope-cell.
We find, preparatory to the primordial cells undergoing the
Protococcoid or other intermediate developmental condition,
that these protoplasmic elongations are drawn in. Now,
except as regards the length of time occupied in the process,
I do not see any essential difference between this and the
action of the pseudopodal processes in my amceeboid bodies—
the one, in the ordinary course of its existence, takes hours to
project and again to withdraw what, with equal right, may be
called * pseudopodal processes,” while in the other the act
was momentary. It is truc that, in describing these proto-
plasmic prolongations in the primordial cells, Cohn and
Wichurat suggest that these in the younyg Stephanospheera
adhere, here and there, at certain points, to the inuer surface
of the envelope-cell; and that during the expansion of the
latter, as it approaches maturity, these prolongations of the

rotoplasm may thereby be gradually drawn out. But one
?requently sees some Stephanospheeree in which the primordial
cells are not thus drawn out into these slender prolongations ;
indeed, I find them constantly so when kept some time in
the house in semi-obscurity, and therefore these do not seem
to be duc to a structural pcculiarity, but to the innate power

* Cohn,, 1, ¢, pl. vi, 2, 4,5,6,7.
+ Ueber Stephanosphera,’ loc. cit., p. 16.
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and examination. We need not point out how valuable such
a collection as this must be to any engaged in microscopic
research. The number of slides containing objects for ob-
servation with the microscope numbers 12,149. They are
most excellently arranged, catalogued, and ticketed, and are
kept in a large cabinet with seven or eight tiers of drawers,
each about an inch deep, and two feet by one in area. The
drawers are ticketed on the outside, so as to render their
contents more easily available, and a systematic arrangement
is adopted, the whole collection being divided into a physio-
logical series, a pathological scries, and a natural history
series. The natural history series includes all preparations
for the microscope of animals, plants, and minerals, with the
exception of the Vertebrata, which are classed separately asa
physiological and pathological group. This arrangement is
most excellent, and adds greatly to the convenience and
utility of the collection. The numbers of specimens are seen
in the following list, taken from the report of the distin-
guished conservator of the museum, Mr. Flower.

PHYSIOLOGICAL SERIES.

Elementary Tissues ........cccccccovviiimiininniiniiimnniiininnnn eesnn
Structure of Special Organs :
The Skeleton ..........occeeimirmnnnnicinnnnnn.

Organs of Digestion
Organs of Respiration
Nervous System and Or, of the Senses
Circulatory, Urinary, and Generative Organs ............... 600
Hewson’s Preparations ...............cccevivneiiioniieiiinnisnieienneenane 100
Dr. T. J. Todd’s Preparations (chiefly showing the processes of in-
flammation, repair, and regeneration of the tissues in the lower
vertebrate animals) .....ccccviiiiniiiiniiiii e 850

PATHOLOGICAL SERIES.
Diseases of various Tissues and Organs................. eeresernaeneanas *420

NATURAL-HISTORY SERIES.

Mineral Kingdom, including Coal ..........c.ccoiiiiiiiiniiiiiiiininninnes 672
Vegetable Kingdom ..................... e e e ernaaneseans 1740
Animal Kingdom :
Protozoa and Porifera ............ 540
Zoophyta and Echinodermata ... .. 932
Molrusca ............................................... .. 505
Annelida and Insceta .......cccoceviiniiiiiniininninnienenn 800
Crustacea and Arachnida .......ccoooveriiiiiiiiinniiininnnnns 150
Total.....coccunviennenns 12,149

# Exclusive of 448 Specimens of Diseases of the Eye.












QUARTERLY CHRONICLE OF MICROSCOPICAL
SCIENCE.

Conjugations of Navicula serians, N. rhomboides, and
Primularia gibba. By H.T. CarteR, F.R.S. (‘Ann. and Mag.
of Nat. Hist.,” March, 1865.)—This is a most valuable and
remarkable paper, and one which cannot fail to attract much
attention from microscopists, more particularly those who
are engaged in the investigation of the Diatomacee. Only
thirty-two species of the Diatomacez are recorded as having
been seen in a state of conjugation, and nine years ago, when
Mr. Carter published his descriptions of three species under-
going that process, twenty had been observed, so that no
great progress has been made in this branch of inquiry. Mr.
Carter returns to it now, having been anxious, he states, to sa-
tisfy himself of the presence of a transversely ringed siliceous
sheath enclosing the sporangial frustule, which was observed
by Dr. Griffith, in a Navicula form. His observations have
been made on the three species above-named, obtained from
bogs in the neighbourhood of Budleigh Salterton, in Devon-
shire, and enveloped in a gelatinous mass. We extract his de-
scription of the conjugation in Navicula serians, Rg.:— 1.
Two frustules, varying a little more or less in size, approximate
themselves. 2. They secrete a gelatinous substance around
them, which becomes covered by a delicatc pellicular mem-
brane. 8. The sarcodal sacs force open respectively their
frustules through the fissiparating divisional line, and carrying
with them their contents, now all undistinguishably mixed
together, approach each other and unite into one (*) sphe-
rical mass called the spore or sporangium. 4. The sporan-
gium divides itself equally into two spherical sporangial cells,
each of which forms around itself a thick opalescent capsule.
6. The capsules respectively divide in their equatorial lines,
and expose the sheaths of the sporangial frustules. 6. Tk-
sheaths become elongated, and at the same time pres
thread-like rings on their surface, diminishing gradually
thickness towards each extremity, but in close approxi
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remarked that there was congestion of the blood-vessels of
the nerve-roots of the spinal cord, accompanied by an in-
crease in volume of the interstitial reservoirs or cavities.

5th. From all that the author adduccs we may conclude
that a single drop of an cnergetic poison like nicotine is
sufficient to kill a big animal, not because it chemically upsets
the various metamorphoses of the system, but because the
poison destroys the little organs like nerve-cells which are
the origin of the principal vital nerves.

6th. The effect of opium and chloroform on the myeline
is to give it the appcarancc of a number of little brilliant
bodies united, instead of being amorphous.

Structure of the Froy's Cornea.—Dr. Von Recklinghausen
describes certain movable corpuscles visible in the cornea of
the frog, when properly treatcd. He argues the existence of
channels and lacunx in the cornea, from the movement of
these corpuscles. The invisibility of the channels or lacuna
themselves is, according to this gentleman’s view, owing to
the fact that they contain a fluid of the same refracting power
as the corncal tissue. (¢ Schmidt’s Jahrbiicher,’ 1864, ii.)

The Retina of the Whale.—This has been made the subject
of investigation by Herr Ritter, who describes the structure
of the granular layer in that animal:—The layer consists of
three kinds of fibres. 1st. The fibres of the limiting mem-
brane. 2nd. The branching of the nerve-cells. 3rd. The
processes of the rods and cones. The fibres of the limitans
interweave and form a beautiful meshwork, coarser ncar the
‘““ora scrrata.”” The processes of the rods branch throughout
this network, and finally form the branches of the cells pro-
perly so called. In the centre of the retina the processcs
of the rods run straight, and rarely combine; as they ap-
Eroach the “ora serrata’ they combine more frequently, and

ecome broader. Hence the granular layer in the centre is
narrower, and consist of finer fibres. Herr Ritter proposes
the name outer fibrous layer, instead of granularlayer, which
he considers objectionable. (¢ Henle und Pfeufer’s Zeitschrift,’
vol. xxi, part 3.)

Structure of the Kidney.— According to the observations of
Mr. B. Wells Richardson, the \I*\lplghlan tufts of the kidney
have not one, but two efferent vessels; ; thus, this gentleman
confirms the observations of Beale and V- xrchow A writer in
one of our contemporarics suggests that the quasi-second tube
may belong to a subjacent umnpcted tuft, and, owing to the
thickness of the section, appears to originate in the upper and
more vigible tuft. (* Dublin Med. Press,’ vol. ix, p 489; and
‘ Pop. Sc. Rev.,” Jan., 1865.)

VOL. V.—NEW SER. L
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with which the light requires to be directed to avoid the end
of the object-glass causes too much loss by reflection from
the surface of the cover, and the use of the Lieberkiihn then
becomes indispensable. Now, if we cover up a portion of the
reflecting surface of the Lieberkiihn, we shall be enabled to
obtain any proportion of oblique light in onc particular
direction, and then, by rotating the Lieberkiihn wpon the object-
glass, may bring it to bear upon every part succesxively,
without having to alter the position of the object. In this
way the most delicate structure—such as the barbs upon the
very beautiful and nearly transparent spinesof Opuntiatunicatu,
which are scarcely to be detected by the whole light —may be
brought out into full and bold relief. The elcgant arrange-
ments assumed by crystallized silver can scarcely he seen to
advantage in any other way, and the exquisitely beautiful and
varying forms which are brought out by the changing play of
light so obtained give it somewhat the appearance and charm
of a moving panorama of dazzling whiteness. The plan I have
adopted is to fix a triangular piece of thin, dull-black paper
upon the silver with gum, and, whern dry, to trim off' the
projecting parts from the centre and circumference with a
sharp penknife, so as to give it a neat appearance. The tube
of the Lieberkiihn should move freely upon the object-glass,
and be provided with a milled ring, so as to be easily rotated
between the finger and thumb. In the absence of the ring a
few coils of narrow tape, or a strip of paper fixed with gum,
will be found to answer the purpose sufficiently well—W.
KencerLy BripeemaN, Norwich.

A Simple Object-Finder for Students’ Microscopes.—During
the last year I have been using a simple addition to the stage
of my microscope, which acts as a most efficient objcct-finder.
I find it most accurate with all powers up to the ;-inch
object-glass.

The diagram shows the arrangecment, and represcnts the
stage of a student’s microscope as made by Smith and Beck.
In order to use this finder with a microscopc, it is necessary
for the object-carrier to be well fitted, and move casily and
accurately in the vertical direction. The object-carriers of
all good students’ microscopes are, I believe sufficiently well
fitted, and I find that of Messrs. Smith and Beck answers
perfectly.

The finding line (a) is a fine, black, engraved line marked
on the stage of the microscope, ncar its right margin,
vertical to the object-carrier, and parallel to its plane of
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it. I have tried it so placed, but, whether from habit or not,
I find the line on the stage the most convenient. If, how-
ever, the object-carricr was imperfectly fitted I think it would
be better to place the line upon it.—TroMAs PowEeLL
(Dublin Quarterly Journal of Medical Science).

‘The Metamorphoses of Man and the Lower Animals.’'—Allow
me to thank you for the very favorable notice of my transla.
tion of Professor Quatrefages’ last work which appeared in
your January number, and at the same time to offer a few
remarks in reply to the (as I conceive unwarrantable) stric-
tures of the reviewer on the opinions expressed in my
preface. It is said of Sidney Smith that when he desired to
write an impartial critique he confined his study of the
volume under consideration to the title-page and cover. My
reviewer does not resemble the great humourist, for, if T am
not mistaken, there is a strange resemblance between many
of his paragraphs and thosc of the work under review. TFor
this, however, perhaps I have to be thankful, inasmuch as in
those instances where he has deviated from the more easy
path he has been more censorious and, to my mind, less im-
partial. Thus, while he awards the highest tribute of praise
to the distinguished author, a proceeding which was certainly
but just, he seems to have been, shall I say, desirous to fall
foul of the translator in as many cases as possible. To be
brief, I may observe that the reviewer has urged three distinct
charges against me, and that some of these charges, though
supported by a certain amount of evidence ingeniously ab-
stracted from the entire mass, cannot stand for a moment in
the face of the ¢ whole truth.” I am accused, first, of either
ignorance of the English equivalents of the French decimal
measures, or of a ‘ disregard for the comfort >’ of my readers.
The second portion of this accusation is almost too absurd for
comment. It can hardly be said that one who devotes
months of study to the translation of a treatise, by the publi-
cation of which he obtains nothing in the form of an adequate
pecuniary remuneration, could be guilty of disregarding ‘ the
comfort of his readers.”” Now, in regard to the statement
that my introduction to the French measures argues an
ignorance of their British value, I need only remark that the
distingunished translators of Professor Kolliker’s ¢ Manual of
Histology ’ are open to a similar imputation, and yet, I believe,
their production is by some regarded as the very beau ideal
of translations. Without, however, cndeavouring to shicld
myself behind authoritics, I can state that my rcasons for
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sults of changes undergone by a living being in the “ cycle
of its existence,” and yet we do not, at least in some instances,
perceive that the two arc so intimately associated.

Another point on which my reviewer takes me to task is
my scepticism as to the existence of what I suppose he would
term a ““vital principle.” In this case I have been done a
gross injustice. By the suppression of a portion of a sentence
I am made to assert that all the phenomena which living
beings present can be explained by physical laws. The writer
observes—* Dr. Lawson’s objection to the statement that
vital operations are not to be explained by reference to the
known laws of forcc is certainly trivial and unnccessary.”
Could anything be more unfair than this? In my preface to
the work under noticc I wrote—¢ When he assumes that
vital operations are not to be explained by a reference to the
known laws of force, as it exerts itsclf through matter, and are
only explicable on the supposition of a rvital power, we must
decidedly express our dissent.”

Here, assuredly, is no advocacy of the view imputed to me
in the notice, but simply an expression of disbelief, i. e. of no
belief whatsoever. I have always opposed the doctrinc of a
vital force as onc of thosc medieval “ Will o’ the wisps”
which, by leading men from real facts, induced them to satisfy
their minds with mere terms, like phlogiston, phusis, catalysis,
&ec. But, on the other hand, I am not onc of those who be-
lieve that we are yetin a condition to explain life thoroughly.
It is my opinion, however, expressed elsewhere,* that we are
making rapid strides towards an clucidation of the mystery of
life. Impartial rcaders must at once perceive that either my
reviewer was bent upon my utter annihilation, and allowed his
mtélligence to be swayed by bias, or possibly fancied that the
impctus of his strictures lent an air of criticism to his com-
position. ’

Feeling that assertions which, to a certain extent, impngn
one’s character as a teacher of science, demand a distinct and
unequivocal repudiation, and apologising for the length of
this reply.—I am, &c., HeNry Lawsox, M.D., Co-Lecturer
on Physiology and Histology in St. Mary’s IHospital Medical
School.

[Out of respect for Dr. Lawson as an cditor we insert his
letter. Having handed it to thc gentleman who wrote the
review, we give an cxtract from his reply; and as the matter
is not one that can further interest our readers, we must here
close the controversy.

* Vide * A Manual of Auimal Physiology,’ p. 12,
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opticians, as it would be extremely difficult to determine
whether the best objectives of A arc or are not cqual to those
of B or of C.

In relation to my remarks on the comparison of the ;;th
and 4 th I believe I am correct in stating that neither the
author of the “ Remarks >’ nor his friend (p. 24) have ever
seen the objects on which the comparison was made ; his re-
mark, therefore, that my ;;th must have been out of order
is not entitled to much weight, more especially as the com-
parison was made with Dr. Beale’s ;%th, with which he is
constantly working. The opinion of the ““friend’’ that my
+sth is “certainly not to be compared with the ;;;th > is
for the same reason equally invalid.

Will the author of the “ Remarks” kindly point out the
expression from which he infers that my objective was an old
one, with a new anterior combination ? Has the word “ origin-
ally” misled him? From his verbal criticism of my expres-
sion “some,” he has deduced an inference not warranted by
the facts themselves, although my statement of them may,
perhaps, bear such an interpretation. “The-;th” (p. 25,
1. 8) can only mean Dr. Bealc’s ;th, and I have no reason to
doubt the correctness of his remark.

The author’s remarks are wound up with some obscrva-
tions that, to my mind, are strongly suggestive of an old
adage—*‘ Save me from my friends.”—CHARLES BRrooke.
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MicroscorrcaL SocCIETY, Janunary 11th, 1865,
CunarrLes Brooke, Esq., President, in the Chair.

E. R. Lankester, Esq., Downing College, Cambridge, and Dr.
Davy, Kent Lodge, Ryde, were balloted for and duly elected
members of the .Soclety

A paper by H. J. Slack, Esq., “On the Vinegar Plant,” was
read, and the thanl\s of the meeting returned to Mr. Slack for the
same. (Sec Trans., p. 11.)

AxxiveRrsArY MEeETING, February Gth, 156).
Cuarres Brookr, Lsq., President, in the Chair.

Edmund Gill, Esq.. 67, Castle Road, Kentish Town, was bal-
loted for and duly clected a member of the .Societ)

Reports from the Council on the progress of the Socicty, from
the Objeet Committee, and from the Auditors of the 'I]t‘d\lll‘('l ]
accounts, were read.  (See Trans., p. 16.)

The President delivered an address showing the progress of
Microscopical Science during the past year.

These reports, together with the President’s address, were or-
dered to be printed and cireulated in the usual manner.

It was resolved that in the ninth rule, relating to the election
of honm.\ry members, the words » who 411'111 l»e persons not re.
Hulm«_v in Great Britain,” be omitted.

The Society then proceeded to vote for Oflicers and C'ouncil for
the yvear ensuing, when the following gcutlcmon were declared
duly “elected :

As President—James Glaisher, Exq., F.RS., F.R.AS. &e.
As Treasurer—C. J. 11, Allen, Bsq.

s . George E. Blenkins, Fsq.
4s Secrelaries— {F. C.'S. Roper, Esq, F.C.8, ELS.
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Four Members of Council :

Thomas Brand, Esq.

H. Deane, Esq., F.L.S.

Richard Hodgson, Esq., F.R.A.S.
H. J. Slack, Esq.

In the place of—
James Glaisher, Esq., F.R.S.
Dr. Millar, F.L.8S.
Rev. J. B. Reade, F.R.S.
8. C. Whitbread, Esq., F.R.8.,

who retire in accordance with the regulations of the Society.
Resolved that the thanks of the Society be returned to Charles
Brooke, Esq., for his services as President during the past year.

AMarch 8th, 1865.
JAMES GLAISHER, Esq., F.R.S,, President, in the Chair.

On taking the chair, the President addressed the meeting
as follows:—When I was first asked to become your Presi-
dent, I said that I was the wrong man to fill such a position,
as I thought that the President of this Society should be an emi-
nent microscopist, which I am not; as, beyond the possession of
two or three microscopes, which, from being incessantly occupied
in other pursuits, I have been unable to make very much use of,
I have little or no claim to such a position. My objections, how-
ever, were overruled, and 1 was selected by your Council, and
afterwards elected by yourselves. It is therefore my duty to
make the best of it, and be as good a President as I can. Still I
feel that there will be many instances in which I shall have to
throw myself upon your indulgence in respect to my ignorance of
sub}i}eqts upon which your President ought to be able to speak
with authority.

The first step I have taken in my new oflice has arisen from the
fact, that the last number of your Journal had but little more than
a single page devoted to the proceedings of three of your meet-
ings! Now, I had been present myselt at those meectings, and at
all of them business of an interesting character had taken place,
particularly at the last. You will recollect we had at this meet-
ing the admirable address of your late President upon practical
working with high powers. It was afterwards a matter of great
grief to me that I had not his remarks, and those of Mr. Beck,
and Mr. Lobb, and others, to refer to, in consequence of having
no one here.to take them down for us.

The first thing I have doue, therefore, is to endeavour to remedy
this; and you will notice that there is a gentleman here to-night
for the first time who will take short-hand notes, and preserve
for the benefit of those who cannot attend, the valuable rem» *
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much accuracy as possible. I was latelv tzzen & .
near Shepton Maijet. where a murder £ad
child seven months old. by meazs cferrrasive
of mercury. The murdercss of the child was rhe wife of 2 farmer
in a good position in life, and hizhly respected: sie had. 2 month
previously, obtained a pacxe: of Steedman’s powders. wiich are
powders used for children who are cutting their teeth. azd I beiieve
that they are very useful powders. acd contain nothing likeiv to
cause harm. It appears tEat, baving given tke chiid cue of these
powders, which did it a great deal of good. the mother caused
another to be administered a month afterwards when the father
was away, he having mixed the first one himsdif. so that she did
not see it. The mother mixed this second powder. and ten minutes
after it had been administered by the little maid the child was
dead, the effect of bichloride of mercury being to close the giottis
and stop the respiration, so that the effect in the case of a child
like that would be that it would expire almost instautly. The
doctor was called in and a pest-mortem examination was made,
and upon a thorough examination of the remaining ll)owders it
was found that there was one packet which was not like the five
others that were left with it, and on testing it it showed very con-
clusively that it contained corrosive sublimate. Of course there
was an inquest, and a strong impression got abroad that,
by some surreptitious means or carclessness, this corrosive
sublimate had got amongst the proper puwders in the factory
where they were made up. I happened to be a very old friend of
the proprietor of these powders, aud he came to me, at the sugges-
tion of his solicitor, and asked me to go down with my microscope
and see if I could make out anything as to the sources of tlm
powders. It appeared that the shepherd had had a lump of cor
rosive sublimate in his pocket during the last scason, which he us
for the purpose of destroying the “ly " in the backs of his shee
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for the purpose of clearing up any doubts upon the matter.
(Cheers.)

The PrESIDENT.—I think that is one of the best practical illus-
trations we could have of the value of the microscope, and it is &
great argument in favour of extending its application to medical
mvestigations. I am sure we are much indebted to Mr. Deane for
bringing the subject before us. I have nothing more to announce
now but that our next meeting is adjourned to the 10th of May next.

The thanks of the Society were returned to Dr. Maddox for his
paper, and to Mr. How for his illustrations of the same.

e President announced that, in consequence of communica-
tions received by the Council, the award of the medals had been
entirely annulled.

The meeting then adjourned for refreshments and conversation.
It should be mentioned that Mr. How exhibited during the evening
several stereoscopes, in which Dr. Maddox’s stereoscopic photo-
g‘rnphs of microscopic objects were shown on glass and on paper.

he same gentleman also displayed several large micro-photo-
ﬁ:‘phs, one of which—a magnificent specimen of the sycamore-

insect—was placed in the patent graphoscope, and was a point
of attraction to all present.

A paper on “Remarkable Objects extracted from the Honey-
comb,” by Edmund Gill, Esq., was read by F. C. 8. Roper, Esq.
The author drew attention to some curious objects found in
honey, of which he forwarded well-executed drawings. He finds
them generally of a deep-golden or pale-yellow colour, with some
of a faint rose tint. They resemble in form some of the Desmi-
diaces ; and on placing some of the honey in water, in about three
weeks masses otp elongated cells are formed, each of the cells hav-
ing four or more granules in each. The author concludes by
stating that he considers them worthy of illustration and de-
scription.

PRESENTATIONS TO THE MICROSCOPICAL SOCIETY.
January 11th, 1875.

Celestial Chemistry and the Physical Constitution of
the Stars and ilebule, by W. Burr, Esq., F.R.A.S,,
F.CS. . . . . . The Author.

Tutellectual Observer, No. 36 . . . The Editor.

Popular Science Review, No. 14 . . . Ditto.

Canadian Journal of Industry, Science, and Art, No. 5¢ Ditto.

Journal of the Linnean Society, No. 31 . . The Society.

The Annals and Magazine of Natural History, No 85 . Purchased.

Presented by

February 8th.

Traité Elementaire d’Histologie, par J. A. Fort, Paris,
1863 . . . . . The Author.
VOL. V.—NEW SER. M
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but the heterocysts at the base of the filaments were larger here
than in that formn.

Mr. Vickers exhibited a series of slides from the Bath Micro-
scopical Club of zoophytes, beautifully mounted, with the tentacles
fully displayed. He also showed Polycystina as opaque objects,
and rendered beautifully white by having been previously heated
to redness. He announced that he had received some aiso in an
unprepared state, and would readily exchange with member- of
the club for other materials or preparations.

Mr. Crowe showed fine and lively specimens of Stephanosphera
plurialis and of Gonium pectorale. ’nge:se bad been obtained by
moistening some of the mud from the Bray-head locality, which,
when taken, had become quite desiccated by the recent dry wes-
ther, and which, thus treated and placed near the light, had de-
veloped a population of these beautiful organisms almost as rich
as in summer.

Mr. Crowe likewise showed a minute infusorium, enclosed
within a hyaline rigid cyst, in active writhing movement. The
animal had a wreath of cilia at one extremity, and was doubtless
a Vorticella or some related animal, just awaking from its encysted
condition.

Dr. Foot exhibiled what upgeared to be specimens of a Buc-
terima in great multitudes and of exceeding minuteness, disco-
vered by him in the urine of a patient. These moved vigorously
about in the manner of these organisms, with a wriggling move-
ment, sometimes executing & summersault in their 3
Dr. Foot had noticed these organisms so very shortly after he had
obtained the fresh urine that he believed they certainly existed
therein before emission. He considered that they exhibited a
moniliform appearance, and that they showed an unduiatory
movement, and might thus appertain to Vibrio.

Mr. Archer mentioned that he bad not been able to see the
latter character in Dr.Foot’s specimens, but it is poseible that two
forms existed in the material. To him they seemed very like Bae-
terium termo (Duj.). Cohn has a genus Zooglaa, consisting of
a gelatinous mass, pretty coherent, and of a somewhat white colour,
having imbedded in it bodics scarcely, if at all, distinguirhable from
Bacterium, and which, when separated from the miucous mass,
wriggle away in the water in the characteristic manner. Some
of this production Mr. Archer had shown at the July mexting.
Cohn then regarded Bacterium termo (Duj.) as but gonidia, as it
were, of his Zoogleea termo. Dr. Foot’s example showed no mueous
matrix, therefore Cohn’s conclusions did not seem quite justified.
Mr. Archer would regard the whole of the Vibriones as plants, and,
indeed, as oscillatariaceous aige—structure, colour, and even the
movement. seeming to him to establish that view. He conceived
that, like Oscillatoriacea in general, they grew enveloped by a
tube; this tube he felt satisfied he had seen in a Vibrio. He
conceived also that he perceived the bluish-green tint of  phyco-
chrome"’ in their substance; and as to their movement, it seemed
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descriptions in Pritchard ; but it at least was the first instance of
any species of the genus having been shown at the Club.

Ir. Archer showed specimens of Gonionema velutinum (Nyl.),
for the loan of a specimen of which apparently very rare lichen
he had to thank Admiral Jones. Mr. Archer showed the apothe-
cia under a low power as an opaque object, and a small fragment
of the thallus under a higher power. e likewise showed a frag-
ment from the only fertile specimen of Scytonema myochrous which
he had ever found, for the purpose of comparison, to show the
great affinity in the thalloid structure of the two plants ; but there
could not be a doubt of their being utterly specifically distinct,
both to the naked eye and under the microscope. :

Dr. E. Perceval Wright exhibited a section of a substance found
encrusting the human bladder in a case that came under the no-
tice of Dr. Fleming. The general appearance of this substance
was that of a rough nodulated mass, dense in structure, and of a
hard, bony-like appearance. On examination of sections made of
the substance itself, as it was iaken out of the bladder, and also
sfter long maceration in dilute hydrochloric acid, it revealed no
true bony structure; and although Dr. Hassall had written that
he had discovered bone-cells in this substance, yet Dr. Wright
could not agrece with him as to their existence, nor did he think
the members of the Club would either. True bone owed its origin
in the adult being either to a conversion from eartilage or to a
development from periosteum; and structures that arose from the
surface of an altered mucous membrane should not be regarded as
bone, but as calcareous deposits. Rokitansky had called such
structures by the name of anomalous bone, but this was likely to
mislead. The point to be insisted on was that such structures
were not developmentally or histologically to be considered as
bone.

i Mr. Crowe showed fine and numerous specimens of Campylo-
iscus.

Captain Hutton showed a specimen of Aracknoidiscus ornatus
found by him in a gathering lately made at Malahide; this would
make the second record of any form of Arachnoidiscus being found
in Britain. Captain Hutton had bad but once in his possession
foreign specimens of this form, and that long ago. His tubes and
apparatus had been much used since, and it could not, therefore,
be at all probable that this specimen could have remained attached
to a dipping-tube ever since, and now made its appearance. He
believed that the present was a genuine iustance of the occurrence
of this fine form in Ircland, and he was the more inclined to feel
certain of its reality in that Arachnoidiscus bad been already found
by Ralfs in the south of England, though it had been questioned
that he had made some mistake by the accidental intrusion of a
foreign example.
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tiﬁcae:;iion, seem to forbid its being placed near the plant men-
tioned.
Dr. Moore showed scales taken by him from the frond of
Nothoclena sinuata, which formed very pretty objects for the
olariscope. He found that these scales presented very different
forms according as they were taken from the upper or under side
of the frond. In the one instance they were much branched and
divided in a dendroid manner, or somewhat, as it were, like one or
two staghorns issuing from a common base ; in the other they were
oval and brought to a point, the margins undulate or notched.
Mr. Vickers exhibited various diatomacean slides, also some of
giatomacean deposit from Moran, in Seville, obtained through Mr.
tokes.

16th February, 1865.

Read the minutes of the preceding meeting, which were signed.

Mr. Dixon showed Coscinodiscus, 8p., Dictyocha, sp., and sponge-
spicules, from Spain.

Dr. E. Perceval Wright exhibited a minute species of annelid
from the coast of Donegal, which he thought was as yet unde-
scribed. It belonged to the Polycheeta, and to the section Seden-
taria, and was nearly allied to Siphonostomum (Otto). The length
of the animal was about half an inch.

The Rev. Eugene O’Meara called attention to the fact that it
had been frequently stated at the meetings that diatomacean
forms weuld in all likelihood be found in coprolites. Having re-
cently procured some powdcred coprolite, through the kindness
of a friend, he had subinitted it to a careful examination, in hope
of realising the anticipations that had been entertained. This
pulverized coprolite had been, he was informed, ground in a mill,
and was afterwards treated with acid. The result of this investi-
gation was that no diatomacean remains—no trace of organization
of any kind—was discovered. More satisfactory were the results
of an examination of a piece of rock from Malta, procured by Cap-
tain Hutton. In this stone three diatomacean frustules were
found—two Pinnularie of the same species, the other form, a Na-
vicula, 8o like N. elliptica a8 to leave on his mind little doubt of
identity. Mr. O’Meara likewise brought under the notice of the
meeting three species of Grammatophora found on teaweeds from
the Friendly Islands.

Mr. Vickers showed Triceratium areolatum obtained from Bar-
badoes earth furnished by Mr. Stokes.

Dr. Frazer showed cavities in silica containing fluid.

Mr. Archer showed a slide of Desmidiaces obtained from Mr.
A. Leipner, of Bristol, collected near Dresden, and he brought it
forward chiefly to show the identity of the forms thereon with
those found in our own mountains, and all rather common species.
These were Micrasterias denticulata (though marked on the
accompanying label Af. rotata, thus showing the widespread
confusion which seems to exist as regards these two, indeed, very
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Captain Hutton exhibited slides of Galway serpentine con-
taining Eozoon. He stated that in the winter of 1862-63 Sir W.
Logan sent specimens of serpentine from the upper portion of the
lower Lamentian formation, and which he supposed to be of organie
origin, to Dr. Dawson, of Montreal, for microscopic examination.
Dr. Dawson at once pronounced them to be portions of a huge
Foraminifer, which he named Eozéon Canadense,and which, he said,
probably formed rcefs in those scas equal in size to the coral
reefs of the present day. These statements have been confirmed,
in every respect, by Dr. Carpenter, who adds that he believes
that a more thorough examination of some of the Silurian fussils
(such as Stromatophora), hitherto marked amongst corals and
sponges, will prove that they are really, like Eozéon and Recepta-
culites, gigantic Foraminifera. Captain Hutton’s attention was
drawn to the subject by a letter in the ¢ Geological Magnzine’ for
the present month, from W. A. Sanford, F.G.S., of Wellington,
Somerset, in which he says that he had sent slides of Irish green
marble from the Binabola Mountains, Connemara, to the editor,
which slides he thought contained Eozgon, and Professor Rupert
Jones confirmed the supposition. Captain Hutton therefore ob-
tained some specimens of the serpentine from Dr. A. Carte, pre-
pared them, and found them to contain markings in all respects
similar to those figured in vol. xxi, part 1, of the ‘Quarterly
Journal of the Geological Society,” and which he theretore pre-
sumed were Eozéon. Captain Hutton also exhibited a diagram,
drawn to scale, of the maximum thicknesses of the various sediment-
ary rocks, a8 at present known, from which it appeared that the
horizon of the ¢ Lingula-flags ™ occupied a position just half way
between the horizon of Eozoon and the most recent formations,
from which he inferred that the interval of time between the
Eozoon and the Lingula-flags was, at least, equal to that between
the latter and the present day.

ABERDEEN MiICROSCOPICAL SOCIETY.

Tais Society held its annual meeting in the Grammar School,
on Tuesduy, the 10th January, at 7.30 p.m. The Society has been
in existence for little more than a year, and already numbers up-
wards of seventy members. Nine meetings had been held during
the previous year, at each of which very useful papers were read,
some being of great excellence and involving a great amount of
research. At the meeting above referred to the following gentle-
men were elected office-bearers for the ensuing year:

President . . . . Dr. OGILVIE, AberdeendUniversity.

. . Professor N1cor, Aberdeen University.
Vice-Presidents . {Mr. H. A. SurtH, 8, King Street.
Secretary . . . . Rev. A. BEverLy, Grammar School.
Treaswror . . . Mr. Gro. WaALKER, 77, Union Street.
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BirMINGHEAM NATURAL HIsTORY AND MICROSCOPICAL SOCIETY.

Ar the microscopical meetings of this Society held during the
past quarter the folYowing papers have been read :

On Feb. 7th the President, Mr. Hughes, read a paper on
“8ponges.” It commenced with a review of the history and
opinions on the animal or vegetable nature of the class, from
Aristotle down to the present time. Professor Grant's first dis-
covery of the ciliary processes was explained, and the investiga-
tions and discoveries of Dr. Bowerbank, as given in his recent
work, treated upon. It was clearly shown that the sponge is
animal sui generis, but of a very low type, and the strongest proof
adduced, according to Dr. Bowerbank, is that sponge, like Sertu-
laria, Zoophytes, and silk, contained fibroine, a substance nowhere
met with in the vegetable kingdom. The paper was illustrated
by diagrams and microscopical preparations.

On Feb. 14th Dr. James Hinds read a paper on “ The Com-
parative Anatomy of the Blood.” The development of the blood-
cells, as described by Dr. Wharton Jones, was traced through the
invertebrate sub-kingdom, and the analogies of the granule and
colourless cells explained. 'The blood-cells of the vertebrate sub-
kingdom were especially dwelt upon, and the various views with
reference to them enunciated. The differences subsisting between
the cells of the oviparous and the mammalian vertebrates was
{;rticularllfy explained, reference being made to the researches of

ewson, Jones, and Gulliver. The paper was illustrated with
numerous microscopical preparations and with diagrams.

On March 14th Mr. Thomas Fiddian read a paper on “ The
Siliceous Epiderms of the Diatomace®.” The author supported
the theory of their vegetable origin, and not animal, and argued
that their motion through the water was not to be ascribed to an
exercise of will, but was merely motion caused by the vital action
of the cell. The nature of the epiderm was minutely explained,
and also the workings of the various species of diatoms. In con-
clusion, Mr. Fiddian said that the comparative success of micro-
scopic research, in reference to Diatomaceze, proves the great value
of the achromatic microscope ; that we owe much to it, and that
the best way of showing our gratitude to it is a constant endea-
vour to understand, improve, and use it. The paper was illus-
trated by specimens of infusorial earths from Algiers, Italy,
Barbadoes, Richmond (Virginia), Bermuda, and Sweden, and by
mounted slides. )

During the quarter the following papers have also been read,
1. e. * On the Silkworm,” by Mr. J. Scott; * On the History and
Objects of the British Association for the Advancement of
8cience,” by Mr. C. Pumphrey; “ On the Coal Fields of South
Staffordshire,” by Mr. L. Percival ; ““ On the Hawfinch,” by Mr.
. E. Buckley; “ (}'n Fixed Vegetable Oils,” by Mr. F. Polglase;
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“On the Natural History of Gutta Percha,” by Mr.J. Pum-
phrey; and “ On Two Years in Italy,” by Mr. G. Henton.

. Amongst the specimens which have been exhibited were a large
number of skins of birds from Upper Bolivia; shells of Succines
pieta; aspecimen of Hippocampus; the Pallas sand-grouse; the
unctuous sucker, or sea-snail ; a beautiful collection of minerals
from the Imperial Austrian mines of Agordo; and a specimen of
smoky quartz from Mont Blanc. A section of this latter was also
ahown under the microscope, to display the globules of water
which it contained.

A large and valuable addition has lately been made to the
Lib of the Society, through the liberality and kindness of Dr.
Bellnﬁetcher, who presented to the Society the whole of the
publications of the ﬁl Society. To mark the appreciation of
the gift, Dr. Bell Fletcher has since been elected an Honorary
Vice-President of the Bociety. Several further additions have
also been made to the Library through the kindness of members

orkﬂ. purchase.

. George Dawson, M.A,, Dr. G. F. Evans, Mr. H. Heaton,

Mr. C. Ratcliff, F.L.8., F.G.S.,, Dr. James Russell, and the Rev.

'éW. Wakefield, M.A., have qualified as Honorary Members of the
ociety.
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Cienskowski, although I am not aware that the observations
of the latter have been confirmed by any other obscrver.

In case observers should in future meet with vegetable cells
showing Amaeba-like structures within, special attention
should therefore be paid to this point, as to whether they are
foreign intruding parasites, or arc really due to any phase or
change of condition of the protoplasm of the vegetable cell
itsclf. There cannot be a question, however, as to the accu-
racy of Dr. Hicks’ and Professor Schenk’s observations, and
that a parasite had nothing to do with the phenomena they
describe. And that the primordial cells themselves of
Stephanosphewra actually became temporarily changed, as I
have described, and not that they each became the choice
morsel of ajdurglarious Amacba is, likewise, beyond the faintest
shadow of a doubt.

But, leaving out of view the Myxogastres, as well as any
such cases possibly, but only conjecturally, similar to the
authenticated instances here cited, I fancy it would not be
difficult to find further examples, far less pronounced and far
less striking, it is truc, than in Stephanosphzra, Volvox,
Moss, or Rhizidium, of that automatic coutractility which in
these established cases makes itself so remarkable, as even to
present phenomena characteristic of a true Rhizopod.

Let us take a look, for instance, at the figures of the zoo-
spore of (Edogonium at the moment of its escape from the
parent-cell.® The contents of a cell destined to become a
zoospore become withdrawn from the cell-wall, and somewhat
contracted into a subelliptic figure; at one side there makes
itself apparent a pale space, which is the place whence
afterwards is to originate a crown of cilia. The parent-
cell-wall splits, and the zoospore makes its cgress, often
through a space actually too small to allow it to pass without
a modification of its form; and this, in such instances, is
really what takes place. It may be said that its motions are
assisted by the cilia; but they have not yet begun to play,
nor, if they had, could they cause that alteration of figure,
“like that of a Euglena, from sccond to second,” of which
Cohn speaks.t Therc can, I think, be no doubt but that the
zoospore here, in such accidentally difficult cases, is mainly
assisted in its birth by its own innate contractility. Nigeli,{

® Sez the following, e.g.:—Coln, ¢ Untersuchungen iber die micro-
skopischen Algen und Pilze,' t. xx, figs. 1, 2, 22, 23; Pringsheim’s ¢ Jahr-
biicher fiir wisscunschaftliche Botanik,” Band i, 1857, t. i, figs. 13, 14, 15;
Vaupell, 'Ingtt—agclser over Befrugtningen hos en Art af Slegten
Ocdogonium,’ figs. 4, 11, 12. .

+ Loc. cit. (“ Untersuchungen iiber d. mikr. Alg. u. Pilze’), p. 231.

1 ¢ Panzenphysiologische Untersuchungen.’
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analogies as regards contractility in the vegetable protoplasm
as compared with the animal, and as demonstrative thereof,
special attention has been directed to several of the now
familiar phenomena displayed by certain vegetable cells.
Such are the vibratory movements of cilia, and drawing in of
these, the circulatory movements of the cell-contents, as in
the hairs of the stamens of Tradescantia, &c., the contrac-
tile vacuole in Gonium, Volvox, &c., and so forth. But while
these are, I think, unquestionably to a considerable, but
more limited, extent, manifestations of the same phenomenon,
it seems to me that none of these cases present so cxact an
analogy, strongly as they may indicate it, with the rhizopo-
dous contractility, as do the amceboid hodies of Stephano-
spheera, of Volvox, of the Moss-radicles, and of Rhizidium.
The ameeboid bodies of Stephanosphera seem to display this
rhizopodous contractility in greatly the most marked or ex
aggerated degree, as their vigorous and energetic powers of
locomotion indicate; in them, and indeed in those of Volvox,
of the Moss, and of Rhizidium, the pseudopodal processes
and their mode of protrusion and withdrawal, the flow of the
granules, and the locomotion of the whole body, were in all
respects analogous to the similar phenomena evinced by a
true Ameeba.

But I need hardly add, after what has been advanced, that
I do not suppose for a moment that therc was in these cases
actually an absolute conversion of the vegetable cell into an
animal. In the case of the Stephanosphera and of Rhizidum
this condition is certainly but very temporary—a few hours
at most, and the quasi-animal condition becomes relinquished
for the strictly vegetable. In not one of the cases cited
were there to be seen any foreign bodies of any kind within
the substance of the ameboid structures. It may be said,
indeed, so far as this bears upon the qucstion, that it is only
negative evidencc; and in the case now brought forward
there were very few, if any, foreign bodies at all existent in the
material under examination. In his memoir, describing his
recent and masterly researches on certain minute parasitic
Fungi,* Professor de Bary makes the statement that not once
in the course of his researches has he met with any case
which would induce him to the viey that any single one of
those parasites owes its origin to the changed contents of any
cell, or of any intercellular fluid, of the infested plants. How
much the more unlikely, then, is it that a true animal could
bave such a beginning, if the contents of the cells of the host-

® ¢ Ann, des Sciences Naturelles,’ iv série, tomo xx (* Botanique”), p. 6 ;
also ‘ Flora’ (1863), p. 163.
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the phenomsena of nature and the simple facts are rightly and
properly viewed.

To say (with Schenk and many others) that therc is no
actual distinction between the animal and vegetable kingdom,
whatever may be intended to be thereby conv eyed so far as I
can sce, is simply to say that a germ or partially developed
organism may go on to find itself, when matured, at random,
or as chance or circumstances may direct, either an animal
or a plant, that is, that it is at one time an animal, at another
a plant, or vice versd. If people confined themselves to say-
ing that certain phases in the development or history of
certain organisms belonging to either kingdom are sometimes
very difficult indecd, nay, with our pr(‘sent limited acquaint-
ance with them, per]mps impossible, to distinguish from
similar phascs of certain other organisms belonging to the
other kingdom, then acquiescence becomes a matter of course.
For, as I venture to think, it is only the development of an
organism from its germ until it in turn reproduces its germs
—its origin and destiny—the naturc of its ultimate fructifi-
cation—what it grew from, and what it ends in—its Zout en-
semble, in fact—and no isolated or single phase or temporary
condition in the course of its development, cven though pro-
tracted—that can decide the point as to its true nature. So
far as I can at present sce, the fallacy seems to me to lie in
the assumption that a correct diagnosis as to the plant or
animal nature of any organism ought to be made in a
moment, at any given stage upon which we accidentally
alight. It is true, indeed, that of very many of these doubt-
ful or uncertain organisms, as they ordinarily present them-
selves to us, the life-history—the beginning and the end—is
as yet very imperfectly known ; upon such it would, of course,
be premature to attempt to decide; nor can I sce that such
cases militate against the view here sought to be expressed.

“Non semper ea sunt, Jque videntur, decipit
Frons prima multos ’—

is doubtless oftentimes as true of many of these lowly beings,
in their way, as it is of men.

Unger, with the so-called cell-circulation in the vegetable,
as well as the movements exccuted by ciliated zoospores, in
his mind’s eye, expressed himself thus—¢ The animal nature
is in the plant, as it were, caged ’—as if he would say, as it
were, that if it could only escape its thraldom, it would be an
animal. He would doubtless have considered himself doubly
fortified in this view, had he known that a protoplasmic
vegetable mass can (and does occasionally) assume an actually






















































WRIGHT, ON THE GENUS ALCYONIDZ. 217

called this genus after Mr. Harte, who has done and is doing
much to increase our knowledge of the fauna of Donegal, one
of the most interesting and least-known counties in Ireland.

Sub-family HaimeiNz.

Haimeia funebris, Milne-Edwards.
» ? primula Dana.
Hartea elegans, nov. gen. and spec.










































PROCEEDINGS OF SOCIETIES.

MI1CROSCOPICAL SOCIETY.
May 10¢tA, 1865.
JaMes Grarsner, Esq., F.R.S, President, in the chair.

A communication from Dr. Maddox on “A Wire Spring
Clip ”* was read, and a specimen of the clip was handed round for
i tion. (‘ Tmns.,:uf. 84.)

he SECRETARY read a paper from Dr. Greville “On some
New and Rare Diatoms.” (‘ Trans.,” p. 43.)

The PrESIDENT, who spoke in high terms of the beauty of Dr.
Greville’s drawings, proposed a vote of thanks to that gentleman,
which was unani;musly c&limed liod o Mi

A r on “ Paraffin Oil, as applied to Microscopic oses,”’
by N&a%&“’ was read. ( Tmns.,?p. 87.) ple PR

The PrESIDENT, after remarking on the importance of the sub-
ject of illumination, said that a {mper like Mr. Hall's, containin
a series of facts which were highly valuable as facts, hardly calleg
for discussion. He, however, should have been glad if carbonine
a8 well as belmontine had been taken into account in the paper.
He also suggested a simpler mode of expressing the fractions in
Mr. Hall’s table, which Mr. Hall said he would adopt.

Mr. W. WeNHAM read a paper “ On the Prismatic Examination
of Microscopic Objects,” by Mr. William Huggins. (‘Trans.,’
p- 85.) Mr. Wen said—I have assisted Mr. Huggins in
making some of his investigations, and the results are rather re-
markable. We o far differ from Mr. Sorby that we are able to
make an analysis of the smallest microscopic object, such as
the emallest portion of a blood-disec mounted in the ordinary
way. We can get a strong spectrum, and the power of the
object-glass gives a better result. There is, however, one
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ing. Dr. Carpenter, however, had replied, expressing his in-
ability to be present, on the grounds o? recent 1llness and pres-
sure of professional duties.

The PresIDENT, after alluding to the very wide field for discus-
sion opened up by Dr. Wallich’s paper, proceeded to express the
great pleasure and gratification with which it was received, and
tendered especially his own personal thanks, the paper having
been given at his (ythe President’s) request.

A vote of thanks was unanimously awarded to Dr. Wallich,
after which Dr. Wallich said he shoulg be glad to place some spe-
cimens at the service of the Society. The President took the
oEportunity of urging on the Members the importance of keepin
the cabinet of the Society supplied with specimens ; and thougﬁ
he regretted the facilities for placing them at present enjoyed
were not all that could be wished, he trusted to see some 1m-
provement in that respect.

DuvBrLIN Microscorrcal CLUB.
16tk March, 1865.

TrE minutes of the preceding evening meeting were read and
confirmed.

Read the following letter from Profcssor W. H. Harvey, M.D,,
F.R. & L.SS,, conveying his thanks for having been elected an
Honorary Member of the Club, which was ordered to be entered
on the minutes:

“ 4, Wirtox Roap, LEgsoN PARk;
“ 16th January, 1865.

“My dear Mr. Archer,—I have duly received your letter of
the 14th, informing me that I had been elected an Honorary
Member of the Microscopical Club, an honour which I thankfully
accept.

“1 cannot but feel gratified at this expression of the regard of
the members of the Club, although I know that I am but little
entitled by anything that I have done to such an honour. If
anything could enhance the compliment in my eyes, it is the fact
that I have been thought not unworthy of occupying a position
beside so distinguished a microscopist as Admiral Jones.

“ Belicve me, very faithﬁxll)hyours,
“ Wu. ARCHER, Esq., “W. H. HARVEY.
“ Hon. Sec., Microscopical Clubd.”

Dr. Barker exhibited a fine example of that handsome Infu.
sorium, Carchesium polypinum, and especially interesting as
























PROCEEDINGS OF BOCIETIES. 241

concave mirror, when a few trials will determine the best form of
aperture. The markings of Pleurosigma fasciola, angulatum, &c.,
m{‘ be seen by its aid under powers which would not show them
with any arrangement of achromatic condensers, and it also has
the good property of shading all but the amount of light re-

uired from the lower portion of the microscopic stage and stand.

e disc might be attached to the lamp, but it appears to work
better on a stand, and is susceptible of various modifications
which will readily suggest themselves to the microscopist.

Mr. W. H. Heys exhibited specimens of leaves of the vegetahle
marrow, eshowing reticulated markings somewhat similar to those
of :{vm%h um, and presented a elide to the cabinet.

r. Sidebotham stated that in sweeping over herbage for
Coleoptera and other insects, he had found some very curious
seeds, to one of which, Sanicula Europea, he thought attention
had not hitherto been drawn, though well deserving of it. Those
of Henbane and Daucus were also most singular.

Mr. Linton exhibited the elegant-tufted stigmas of Poterium
sanguisorba, and the very singular calyx of the gum Cistus, which
almost might be mistaken for the skin and scales of a fish.

January 16th, 1865.

The following note from Mr. Dancer, addressed to the Presi-
dent of the ection was read :

« Sra,—1I beg to state that, since our last meeting, I have care-
fully examined, with various powers of the microscope, the cotton
hairs whilst undergoing dissolution in Schweizer's ammoniacal
solution of copper. I am inclined to the belief that cotton
hairs do not contain spiral vessels properly so called. I think
that the spiral apparatus, which has been described by Mr. C.
O'Neill Mr. f‘&ys as spiral vessels, can bo clearly traced to
a mechanical action which the solvent exerts on the vegetable
cell. At some future time I hope to illustrate this to the sec-
tion. “ Yours truly,

«“J. B. i)mcr:n."

Mr. Heys explained that he had not intended to describe the
cotton hairs as containing spiral vessels, in the botanical sense of
the term, but had spoken otP the appearance within them as that
of a spiral thread.

Mr. Watson read a communication “On the plumules or
Battledore Scales of the Lycmnids,” in which he showed that

will serve the purposes of identification by exhibiting
generic and specific alliances, and differences similar to those
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microscope is then described, and the principle of its con-
struction defended against the attacks of those who are in
favour of the old monocular form of instrument. The in-
creased demand for binocular instruments scems to indicate
that the old arrangement is doomed. Men of fifty, who have
for thirty years used the monocular instrument, may repudiate
the more recent instrument, but as long as the fact remains
than men see better with two eyes than one so long will it
happen that those who have once appreciated the advantages
of a binocular microscope will not think of going back to the
instrument which only allows the usc of one eye.

After describing first-class instruments, Mr. Beck then
gives an account of the third- and fourth-class instruments.
Most persons are aware of the nature of the instruments
which, under the name of the Popular, Universal, and Edu-
cational Microscopes, have been manufactured by Messrs.
Smith and Beck. The work finishes by a chapter on the
instruments and materials used in mounting objcets.

To those who arc the fortunate posscssors of one of Smith
and Beck’s first-class compound achromatic instruments this
volume will be found exccedingly useful in enabling them to
understand the applications and capabilities of their instru-
ment. To all interested in the structure of the microscope
this volume, giving an account of the actual work of one of
those great houses to which Mr. Lister has succeeded in
giving something of the reputation of his own grcat name,
will be found to contain a vast amount of useful and interest-
ing matter.

The work is published in large octavo, and is illustrated
with twenty-eight most beautifully exccuted plates. Most of
these are devoted to the illustration of the apparatus described,
but some of the plates are devoted to the illustration of test-
objects. Some of these arc remarkable for the faithful
manner in which microscopic structure is depicted. We
would especially refer to the beautiful drawing of the tarsus
of the Tegenaria atrica, a very common form of spider, in
which the various minute hairs covering this organ are given
in the most complete and accurate manner. The figure, again,
of Arachnoidiscus Japonica, a beautiful diatom first found in
sca-weed from Japan, is quite an achievement in illustration,
and scems to indicatc the importance of giving different
aspects of even minute objccts like diatoms. There is also a
beautiful plate of Polycistina on a dark ground, and another
of polarized objects, all instructive in relation to the use of
the microscope, and suggestive of the way in which micro-
scopic objects may be represented.
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trated, and succeeding numbers will complete the histology
of the animal kingdom, giving observers something like a
starting-point from which to commence their labours, and a
standard round which to range themselves when entering on
this ficld.

Wiegmann's Archiv for 1865 contains, amongst other papers
of interest to microscopists, a valuable essay by Dr. Khron,
on the male generative organs of Phalangium. Some inter-
esting facts bearing upon the homologies of male and female
reproductive glands are brought forward.

FRANCE.—Comptes Rendus.—This publication appears to
have been particularly destitute during the past quarter of
a}xlxy papers of special interest to microscopists; as also does
the—

Annales des Sciences Naturelles.—M. Hesse, however, con-
tributes some accouuts of his ¢ Investigations on New or Rare
Crustacea of the French Coasts,” onc of which, Notoptero-
phorus Bombyx, is found parasitic in the interior of Phallusia
intestinalis.

ENGLAND.—Annals of Natural History.—We cannot but
regret that we are not able to place some record of the work
of those leaders of zoological inquirics, the Scandinavian
naturalists, in the pages of our chronicle. But it seems that
no journals are published by them, excepting the annual pro-
ceedings of their scientific academies. We may, however,
draw attention to two papers by Dr. Otto Morch, of Copen-
hagen, which appeared in the August number of the ‘ Annals.’
The first is on the *“ Homology of the Buccal Parts of the
Mollusca,” the second on the “ Operculum and its Mantle.”
Though not strictly microscopical in their nature, these papers
are of such intercst and value that we cannot lose the oppor-
tunity of drawing the attention of the rcader to them.

In the same number Professor Gulliver has a paper on the
raphides of Vitacee, an order which stands, lineally, in the
centre of Professor Lindlcy’s Berberal Alliance of seven
orders, and with the affinitics thus indicated in the “ Vege-
table Kingdom :”

Araliacec.
Berberidacez.— Vitace.x.—Pittosporacez.

Rhamnacee.

Professor Gulliver arrives at remarkable results. After
having examined numcrous specimens of all the allies and
relations of the central order, he finds them devoid of raphides;
while in every instance of the many species which he has ex-
amined of that central order—Vitacese—he has always found


















NOTES AND CORRESPONDENCE.

A New Difflugia.—I have lately met with an undescribed
species of Difflugia ; at least, I cannot find it either mentioned
or figured in any published account of this genus. There can
be no doubt that it is a distinct and and peculiar species.
The carapace, instead of being more or less spherical, glohose,
or pyriform, is almost flat and triangular, one of its apices
being truncated to form an orifice for the emission of the
pseudopodia. It is so remarkably transparent that the
animal is seen, as through a glass case, freely suspended in

X286 X286
the interior, and its surface is covered with markings of almost
mathematical regularity.

I at first considered that this carapace was constructed of
very minute pieces of pure diaphanous silica cemented to
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powers. Suppose, for example, I have a diatom under the
microscope ; I, in the first instance, place it in the centre of
the field, and, on introducing the finder, I observe the follow-

. . 8 . .
ing figurcs and lines, ; I then register the position of the

object thus, ;% with a point (*) on the 'exact position which
indicates the centre of the field where the object will be
found ; if the figures and lines seen on the finder be thus,lgg'

I again with a point indicate the exact position of the object.
Should two or three objects be registered for one field, I mark

their position thus, Irlz:: If the field of the finder be divided
|
26 [2 © e "
thus, 5% % I again indicate the exact position by a dot (*). In

Newcastle-on-Tyne the mode of using the slide is to place the
label to the left hand against the stop.—T. P. Barkas,
Newcastle-on-Tyne.

Nervous System of Lumbricus.—I beg to draw your atten-
tion to the fact that I have been misled in my paper on the
earthworm, in attributing the discovery of the pharyngeal
portion of the nervous system to Mr. Lockhart Clarke. It
was briefly described and admirably figured by M. de Quatre-
fages in Cuvier’s  Régne Animal,” in the year 1847, whilst
Mr. Clarke’s memoir was not published until the year 1856.
I am anxious that the merit of the discovery should be given,
however small, to its rightful claimant.—E. Ray LANKESTER,
Down. Coll., Camb.

Beck’s Treatise on the Microscope.—A note from Mr. Lang,
published in the last number of the ¢ Microscopical Journal,’
calling in question some statements on my ‘ Treatise on the
Microscope,’ requires a reply from me.

It will, perhaps, be most straightforward to state that one or
two private communications have passed between us, and I
am now at liberty to mention that Mr. Lang is quite con-
vinced of the necessity for some fixed standard when estima‘
magnifying powers. If it were attempted to calcuk

many times an object were magnified by comparing i




























































TRANSACTIONS.

Descriprions of NEw and Rare Diatoms. Series XIV.
By R. K. GreviLLg, LL.D., F.R.S.E., &c.

(Read Nov. 9th, 1864.)
(Plates I & II.)

PLAGIOGRAMMA.

Plagiogramma Wallichianum, n. sp., Grev.—Valve linear,
rounded at the ends; costee two in the middle, and one
each)end with a few intermediate pervious strie. (Figs.
7,8

Hab. St. Helena; rare; Dr. Wallich.

A minute, but well-marked species, of which I find a cha-
racteristic sketch of the valve in Dr. Wallich’s note-book.
I have also obtained views of the frustule in both aspects,
in the portion of the dredging he was kind enough to place
in my hands. It is not very closely allied to any described
species, differing materially from P. pygmeum, to which it
approaches in size, in the pervious striee, and strictly linear
form. Length -0017”.

PyxiLra, n. gen., Grev.

Frustules free, oblong, transversely bivalved, box-like,
minutely cellulate ; each valve terminating in a short, thick
apiculus.

This genus must obviously be associated with the Py:mh—
cule; indeed, the two species of which it is composed,
might almost ‘have been placed in Pyzidicula itself, so loo.ely
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Xanthiopyscide. The valves are remarkable for the sinuous,
inosculating veins and furrow-like interstices. "The veins are
produced here and there, into elevated points, or short spines,
not always very obvious, unless in an oblique or front view.
The genus is related on the one hand to Pyzidicula and its
allies, on the other, to the Coscinodiscee.

Liradiscus Barbadensis, n. sp., Grev.—Valve circular, with
a wide sinuous reticulation passing towards the margin into
radiating lines. (Fig. 14.)

Hab. Barbadoes deposit, Cambridge estate; in slides
communicated by C. Johnson, Esq.; rare.

Valve hyaline, the large flexuose reticulation occupying
from one half to nearly the whole of the disc, and much less
hispid than in the following species. I have never seen the
front view. Diameter about -0030”.

Liradiscus ovalis, n. sp., Grev.—Valve elliptic-oval, the
sinuous reticulation reaching nearly to the margin, more or
less hispid. (Figs. 15, 16.)

Hab. Barbadoes deposit, Cambridge estate, frequent ; in
slides communicated by C. Johnson, Ksq.

The valve varies considerably in the size of the reticulation,
and in the degree of hispidity. In some specimens it is diffi-
cult to perceive the spines in a side view, except where they
rise up close to the margin. Long diameter about -0025”.
I am under an impression that a third species exists in the
deposit, with a smaller reticulation, and the little spines
crowded.

AvuLiscus.

Auliscus notatus, n. sp., Grev.—Small; valve strictly cir-
cular, with two processes ; whole surface covered with nearly
equally distributed minute puncta. (Fig. 2.)

Hab. Barbadoes deposit, Cambridge estate; in slides
communicated by C. Johnson, Esq. ; very rare.

This elegant minute diatom while evidently allied to A4.
punctatus, 18, I believe, truly distinct. The valve is very
much smaller and strictly circular; and the punctation is
uniform, not exhibiting the slightest tendency to radiation.
In the specimens which I have seen, the processes are situated
at some distance from the margin. Diameter ‘0018”.

Auliscus Barbadensis, n. sp., Grev.—Valve elliptic-oval,
with a small umbilicus, 2 processes, 4 radiating lines arranged
in a cruciform manner, and 2 less conspicuous lateral ones.

(Fig. 1.)






























Svrack, on the Vinegar Plant. 15

of disease; and some observers have argued that the species
of such organism may be inferred from the conditions under
which they live and the kind of work they perform. I fear
that such criteria cannot be relied upon, since, in the experi-
ments I have dctailed, the same cells have been grown under
different conditions ; first, in a rich saccharine solution, in
which the only vinegar present was the small quantity imbibed
by the gelatinous structure of the plant in its previous posi-
tion ; secondly, as the fermentation proceeded, they grew in
a strong vinegar solution, and lastly, they produced the blue,
green and yellow mould, when both vinegar and sugar had
disappeared. .

My experiments show that a fragment of vinegar plant taken
out of the solution in which it was growing and giving rise
to acetic acid, continues to grow and excite a similar action
in another solution if quickly transferred to it; but that if,
before being put in the second solution, it is dried or exposed
for some time to the air, its acetifying properties are not
displayed. Thus the same species of plant, presenting the
same physical appearance, may differ considerably in the
chemical actions it can excité, and in its own method of
growth ; giving rise in one case to fresh co-operative colonies
of associated cells, in another to crops of blue mould, and in a
third, to mycelium threads and cells, which do not excite the
vinegar fermentation. It would, 1 think, be dangerous to
conclude that two of thcse humble organisms must be of
different species, because they have been grown in different
fluids, and may be killed by a transfercnce from one to the
other, and it would be interesting to ascertain under what
divers circumstances spores of the same plant could be in-
duced to vegetate, and what varieties of fermentation or other
actions they could be made to produce.
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The cabinet now contains 1319 objects, being an increase
of 84 objects during the past year, presented as follows:

1864. April 8, 4 slides of Trichina spinalis, by Dr. Vogel.
May 11, 50 slides of various woods, by H. Black, Esq.
Oct. 14, 24 slides of Diatomacez, by Dr. Lewis, of
Philadelphia.
Do., 4 slides of glass crystals, by — Hendry,
Esq., of Hull.
Dec. 14, 2 slides of Homeocladia, by Dr. Eulenstein.

84
ELLis G. Loss.
January 11, 1865.
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and each apex there are from six to nine. The valve is the
view which occurs most frequently, and strongly resembles a
Ceratoneis, there being an oblong inflation or expansion in
the middle, which passes suddenly into the long, exceedingly
narrow, subacute arms. The processes above described ap-
pear in the view of the valve as strong, brilliant puncta,
seated on onc of the margins; but the puncta which occur
in the centre or inflated portion (nearly “0004” in breadth)
are situated more or lcss in the middle of the space, and not
on the margin.

SYNEDRA.

Synedra clavata, n. sp., Grev.—Valve broadly club-shaped,
with an obtusely elliptical apex ; strize coarse, intcrrupted by
threc longitudinal lines. (Fig. 4.)

Hub. Barbadoes deposit, Cambridge estate ; in slides com-
municated by C. Johnson, Esq.

The striation of this fine specics is extremely like that of
S. robusta. Of the three longitudinal lines one runs up the’
middle, the others near the margin. The striz are about 15
in -001”. Length of frustule -0080”; breadth at widest
part “0015”. It is an extrcmely rare diatom, not more than
four or five specimens having occurred in the hundreds of
slides I have examined.

CosciNoDISCUS.

Coscinodiscus Mossianus, n. sp., Grev.—Large; valve very
convex, umbilical cellules loosely arranged, those of the cen-
tral portion of the disc very large, roundish, irregularly
radiant, becoming somewhat smaller, quadrangular, and
symmetrically radiant towards the margin, within which
they terminate in a crenate line.  (Fig. 22.)

Hab. Barbadoes deposit, Cambridge cstate; C. Johnson,
Esq.
One of the finest species of this cxquisitely beautiful genus
which I have ever secn; and so well marked that the charac-
ters abhove given will be sufficient to distinguish it in a
moment. Nothing can be more beautiful than the sym-
metrical radiance of the parts towards the margin, or the
regularity of the crenate termination of the lines of cellules.
I do not perccive any trace of puncta or strise. The diameter
of disc is ‘0062”; the lines of cellules at the margin, 5 in
‘001”. It gives me much pleasure to dedicate one of the
most attractive of Mr. Johnson’s diacoveries to his friend
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HEMIAULID.E, fam. nov., Heiberg.

Frustules uniform (Cellens Skaller ensdannede), symmetrical in both
front and side views, rectangular, or nearly so; as seen in front view pro-
vided with horn-like processes tipped with one or two straight or inclined
spines, which are often decurrent ; the horns on their outer side straight, and
forming a right angle with the base of the valve (Grundfiade). Sculpture
composed of larger and smaller ccllules variouslfy arranged, in addition to
which, costee are often present; the sculpture of the connecting zone less
conspicuous.

TriBE 1. Hemiaulide genuine.

Frustules, both in the side and front views, symmetrical in both the long
and the transverse axes (or, if there be more axes of the same value,
symmetrical with them all).

Gen. 1. Hemiaulus, Ehr.

Valve elliptical (lanceolate oval), produced at the angles (extremities of
the long axis) into horn-like processes, tipped with a spive.

Gen. 2. Trinacria, n. gen., Heiberg.

Valve with a regular triangular outline (having three axes or diameters
of equal value); frustule as seen in the front view with three corner pro-
cesses, each of which terminates in two spines.

Gen. 3. Solium, n. gen., Heiberg.
Valve regularly quadrangular or rhomboid ; frustule, as seen in front
view with four corner processes, each tipped with two spines.

Teise II. Heminulide cuneate.

Valve ovate ; connecting zone wedge-shaped; frustule only symmetrical
in the long diameter.

Gen. 4. Corinna, 1. gen., Heiberg.

Valve regularly ovate ; the frustule, as seen in front view with {wo un-
equal corner processes, the larger one corresponding with the broad end of
the valve, each tipped with a single spine.

Of the above genera, Dr. Heiberg describes and figures
three new living specics of Hemiaulus, two species of T'ri-
nacria, one of Solium, and one of Corinna. 1 mow proceed
to record the Hemiaulidz observed in the Barbadoes deposit,
not including the well-known Hemiaulus Polycystinorum,
which is abundant.

Hemiaulus reticulatus, n. sp., Grev.—Rectangular ; angles
produced into short, sharply truncate horns tipped with a
spine at the inner angle; space between the horns concave,
with one or more convex projections, ccllules minute, hexa-
gonal. (Fig. 5.) )

Hab. Barbadoes deposit, Cambridge cstatc, in slides com-
municated by C. Johnson, Esq.

This is the only species of the genus as far as I know
which possesses a true hexagonal cellulation ; the structure
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somewhat flattened. It occupies nearly half of the whole
breadth of the valve, which is -0025”,

Hemiaulus lobatus, n. sp., Grev.—Rectangular ; valve with
the angles produced into slender horns, each tipped with 2
minute triangular teeth ; space between the horns concave, 5-
lobed ; structure punctate; 2 lines of very minute puncta
passing along the horns. (Fig. 9.)

Hab. Barbadoes deposit, Cambridge estate ; in slides com-
municated by C. Johnson, Esq.

The two lines of very minute dots on the horns, and the
different character of the tecth which terminate them, seem
to indicate a different group of the Hemiaulide. The central
projection is the largest, and almost hemispherical. All of
them are enclosed, as it were, within a concave hyaline
limbus, which, passing up the side of the horns, ends in the
little tooth at the inner angle. Breadth of the frustule -0020”.

Hemiaulus exiguus, n. sp., Grev.—Minute, rectangular;
valve with the angles produced into elongated-conical horns
tipped with a spine; space between the horns occupied
with a single convex projection; structure minutely and
remotely punctate. (Fig. 20.)

Hab. Barbadoes deposit, Cambridge estate; in slides com-
municated by C. Johnson, Esq.

Rather ambiguous in appearance, having, in some respects,
the aspect of a Biddulphia; but the rectangular form,
and the presence of the little spine at the apex of the horns,
show a greater affinity with Hemiaulus. Breadth of frustule
*0011”.

The following diatoms, while they cannot be referred to
the present genus, appear to belong to the family, and would
probably constitute two or three genera had sufficient
materials been at our command. At the same time they are
so rare, and the probability of obtaining an additional supply
of the particular sample of the deposit in which they occur
so small, that I think it desirable not to lose the present
opportunity of making them known. It will be understood,
then, that the letter *“ H,” which stands before the specific
name, represents merely the family; or, if it be thought
preferable, for form’s sake, it may represent the genus
Hemiaulus, with more than one mark of doubt.

H. tenuicornis, n. sp., Grev.—Very minutely punctate, not
wholly rectangular ; valve with the angles produced into very
long, slender, incurved horns ; space between the horns nearly
straight, with a slight central projection. (Fig. 10.)
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withstanding essential differences. Breadth of frustule -0013”.
Length -0050”.

H. longicormnis, n. sp., Grev.—Not strictly rectangular, very
minutely punctate, puncta scattered; valve with the angles
produced into long, linear, more or less incurved horns tipped
with two sharp tceth ; space between the horns with a single
arch-like projection. (Iig. 13.)

Hab. Barbadoes deposit, Cambridge estate ; in slides com-
municated by C. Johnson, Esq.

The valve, in its front view (as figured), with its long and
somewhat incurved horns suggests a resemblance to the shafts
of a light carriage; occasionally, however, the horns, although
inclined, are almost straight. They are very slender and have
the appcarance of being thickened upwards in consequence of
a hyaline limbus or edging being more broadly developed
towards the extremitics where it terminates in the teeth. A
beautiful row of minute dots passes down each horn. The
breadth of the frustule is ‘0020”. Length -0035".

H. alatus, n. sp., Grev.—Not rectangular, minutely punctate,
puncta in irregular lines; valve with the angles produced
into rather long lincar, connivent, toothless horns, having a
hyaline border; space between the horns with a small conical
projection.  (Fig. 14.)

Hab. Barbadoes, Cambridge estate, but in a different
sample of the deposit; in slides communicated by C.
Johnson, Esq.

This is a well-marked diatom and perfectly constant to its
characters, differing only occasionally in its relative propor-
tions. The whole surface is more obviously punctate than in
any of the preceding non-rectangular species. The horns
have a more carriage-shaft-like bend than even in the one last
described ; but they have no terminal teeth, which is remark-
able, because the hyaline limbus from which the teeth are
apparently derived 1s here very strikingly developed. There
is also a peculiarity in the hyaline margin on the inner side
which I have not observed in other specics. It is composed
of two plates, one of which arises near the central projection
and reaches ncarly to the inward curve of the horn; the
other commences at about the same point and is continued to
the apex. The average dimensions may be set down as,
breadth ‘00207, length 0026”. Sometimes the breadth is
greater, while the horns arc at the same time shorter.

H. hastatus, u. sp., Grev.—Valve very minutely and closely
punctate, widcly conical, the angles produced into stout, rough,
diverging horns, tcrminated by long, hyaline, very acute,
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tive feature. The minute, circular, brilliant dots are arranged
in radiating lines, but at considerable distances both between
the lines and from each other; and occasionally the lines are
interrupted, as if one or more dots had dropped out. The
whole substance is somewhat hyaline. The margin is stri-
ated, or rather, the terminations of the strize of the frustule,
as seen in the front view, appear more like puncta. Dis-
tance between the angles ‘0045,

Triceratium araneosum, n. sp., Grev.—Minute ; valve with
somewhat convex sides and rounded angles; central portion
filled with a fine, cobweb-like, irregular network of unequal
cellules, which are connected with the margin by a few short
lines. (Fig. 17.)

Hab. Barbadoces deposit, Cambridge estate; in slides com-
municated by C. Johnson, Esq.

The only species with which the present diatom can be
contrasted is 7' labyrintheum, which is double the size; and
although it possesscs & network of cellules not reaching to
the margin, the cellules are much larger, of a totally different
shape, and filled with puncta.

These two curious diatoms resemble each other only in
outline, and in the circumstance that the cellules form an in-
ternal cluster, which is connected with the margin by a few
radiating lines. Distance between the angles -0016”.

ExToGoNIA.

Entogonia elegans, n. sp., Grev.—Valve with convex sides
and somewhat produced, obtuse angles ; the border-compart-
ments filled with very numecrous, minute cellules; central
triangle with regular radiating costee. (Fig. 19.)

Hab. Barbadoes deposit, Cambridge estate; C. Johnson,
Esq.

%‘he convex sides and produced angles give an outline to
the valve distinct from that of every other species. In some
respects it approaches E. marginata, but the lines of the
inner triangle arc not moniliform, and the cellules of the
border-compartraents are much more numerous and more
closely disposed. In the latter character it differs from E.
pulcherrima, as well as in the very conspicuous pscudo-
nodular, circular, blank space. The regularly radiating
coste, independently of other characters, separates it from
E. amabile, in which the costze are more or less interrupted.
In the specimen I have drawn, a number of spines may be
seen, mostly near the margin, but they are of no diagnostic
value. Spines present themselves occasionally in various
diatoms, as, for example, in Eupodiscus Jonesianus, to which
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the illumination to shut out diffused light as much as possible
from the under surface of the object. It seems preferable to
have a full-size collecting or posterior lens in the achromatic
combination, by which means a large volume of light is made
to replace, as it were, the defect of the decrease in angular
aperture occasioned by the withdrawal of the focus of the
condenser, either to avoid the sun-spot or injuring the object
and objective if of very short focus. The illumination is by
direct sunlight, generally employing Abraham’s achromatic
prism in place of the mirror if the object be not large. In
the determination of structure I anticipate better results from
the usc of concentrated parallel rays by achromatic lensesor
a speculum reflector. On trying the prism and a plano-con-
vex lens for a condenser, the foci meeting, the resulting
image was deficient in vigour, and a certain amount of fogging
very evident.  Using sunlight, it is difficult, under long ex-
posure, to hit the balance between the necessary light and
the diminishing stops. Although much may be gained by
the use of oblique illumination in the ordinary employment
of the microscope, it opens a question in photomicrography
as to the correctness of the represcntations, for the inter-
ference in some objects arising from the obliquity of the
light may be so great as to furnish a corresponding error.
This is scen more especially when the oblique pencils, play-
ing on the edges or angles of the refracting body and being
possibly repeated, even in the structure by reflection, render
a single line or marking double or compound.

I do not here take into account the so-called ¢ blurring’’
of photographers, said to arise from the reflection of the
actinic rays after passing -through the collodion film, by
the back surface of the glass plate, or the indistinctness of
bordering due to objects lying a little out of focus, and, as
in the case of fine hairs, also depending on interference. The
error alluded to is noticed more particularly when the ob-
ject has a certain thickness, as in some of the Coscinodisci ; °
then it may furnish to the hexagonal areas an appearance as
if the sides of the depressions or clevations were made up of
a series of short rods or superimposed planes. This is
especially the case when the objectis focussed into. In some
of the dises, as in Actinopheenia, a slight oblignity in the
illamination tends to furnish a bolder contour to the object,
of value when the pairs are united in the stereoscope. Mr.
Wenham, some time since, pointed to this instrument as
likely, through photomicrography, by high-power objectives,
to render considerable assistance in determining such points
as are with difficulty, if not uncertainty, interpreted by the


















TRANSACTIONS.

Drscairrions of NEew and Rare Diaroms. Series XVI.
By R. K. GreviLLg, LL.D., F.R.S.E,, &c.

(Communicated by F. C. S. Rorer, F.L.8., &c. Read May 10, 1865.)
(Plates V & V1.)

SKELETONEMA, n. gen., Grev.

Frustries cylindrical, equal, united into a filament ; each
frustule or joint composed of two series of large (open?)
cellules, terminating in striated borders, indicatingthe sutures.

Skeletonema Barbadense, n. sp., Grev.—(Pl. V, fig. 1.)

Hab. Barbadoes deposit, Cambridge estate; in slides
communicated by C. Johnson, Esq.; extrcmely rare.

One of the paradoxical forms which make their appearance
from time to time in this singular deposit. No specimen
presenting a view of the valve has been discovered, but the
structure and mode of fissiparous division is very obvious;
the greater portion of each frustule is made up of a double
series of very large, oblong, apparently open cellules, sepa-
rated by parallel slender bars, united in the middle, end to
end, the bars alternating with each other. At this point
there is clearly no separation. This double series of skele-

ton-like cellules terminate at each extremity in a somewhat
broad striated border. The whole filament is strictly cy-
lindrical, uninterrupted by any keel, contraction or furrow,
and the junction surfaces are quite plain. The diameter is
*‘0011”; length of frustule -0020" ; 'iength of large cellules
*0007”.

STRANGULONEMA, 1. gen., Grev.

Frustules united into a punctato-cellulate, cylindrical fila-
ment; each frustule contracted in the middle, and at the

centre of the contracted portion expanding into a nodnle
VOL. XIII,


























































































Dr. WaLLicR, on the Polycystina. 73

mens in my possession, as well as from drawings and notes
taken at the time, I have, however, been enabled carcfully to
re-cxamine them and confirm Professor ITuxley’s statement.
But 1 am still unable to satisfy myself as regards Sphero-
zoum (Mey.) (the Thalassicolla nucleata of Huxley), and
would rather provisionally refer it to Noctiluca, with which
organism it was shown by Huxley to assimilate in many of
its characters.*®

In the Plagiacanthide, or first family of the ProtopermAaTA
—the name of whose typical genus I take from the Plagiacan-
the arachnoides of M. Claparéde (‘Monastb.,’ 1856, p. 500),
which is generally identical with Acanthadesinia (Miill.)—
we have a connecting link between the Polycystina and this
Order. For, whilst their siliccous skelcton is formed on the
type of the single-chambered Polycystina, the sarcode body
presents, in a marked degrec, those characters which distin-
guish the Protoprrymara. That is to say, in addition to the
greater degree of differcntiation attained by the sarcode, we
observe a nucleus of large size, protected by a membranous
and hyalinc capsule; surrounding this the granular, some-
times very brilliantly coloured, eudosare, towards the outer
portion of which the sarcoblasts are imbedded ; and, finally,
the ncarly colourless ectosare, in which the sarcoblasts seem
to occur only during their transit towards the outer world.
To this family will be found to belong those strikingly curious
forms in which the tendency to asymmetrical growth attains
the greatest limit, and which are known under the names of
Dictyospiris, Stephanolithis, Spongolithis (Ehr.), and Clado-
coccus, Stylocyclia, and Acanthodesmia (Miill.).

In the dcanthometrina we obscerve a much more complex
disposition of the siliceous parts than has herctoforc presented
itself. These consist of a serics of symmetrical spicules, dis-
tinct from each other, but invariably uniting at their bases
to constitute the common axis of the organism, which
is generally, although not invariably, solid at the point of
union. The spicules, which in most cases take the form
of ensiform, hastate, or remiform spines, of wonderful sym-
metry and beauty, and occasionally of great length, are,
however, solid throughout and never, as supposed by Miiller,
tubular; the semblance of tubularity being produced by the

* Without speaking positively on the point, I may state my belief that
no true Rhizopod is phosphorescent ; aud, so far as my obscrvations on this
head go, it scems probable that phosphorescence does not take place in any
organisms holding a lower rank in the scale of being than Noctiluca and the
Eutomostracn. Should my surmise prove correct, the luminosity or other-
wise of Splierozoum might assist us in arriving at its true relations.
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eighths of an inch with a pair of wire pliers at right angles;
this second portion, at half an inch, again bend at right

/

[

angles in the same plane ; now, at three quarters of an inch,
turn the wire over on itself, leaving at the bend space suffi-
cient to admit a thick slide. At one inch and five eighths
twist the wirc completely on itself, and bring the now short
ends at right angles to the longest part; file this end quite
Jlat. Give the first portion of the wire a slight curvature, so
that the point and bend may act as a stiff spring against the
under surface of the slide when applied. The figure will
show how it is to be used. If require(l), a clip can be attached
at each end of the slide. Wires of the diameters of one
thirtieth, one twenty-fourth, and one twentieth of an inch are
useful sizes.

Norte on the PrisvaTic ExaMINaTION of Microscoric OBIECTS,
By WiLLiam Hvueoins, F.R.S.

(Read May 10th, 1865.)

It has long been in my mind that microscopical science
might possibly receive some assistance from prismatic analysis.
Other investigations on which I am engaged have prevented
me from making experiments in this field of inquiry. Since,
however, the plan which I had proposed to myself, and which
I have adopted with success in a few preliminary trials, differs
esscntially from the arrangement of prismatic apparatus re-
cently introduced by Mr. Sorby, a short account of my
method of observing may not be without interest to the
Microscopical Society.

Microscopical science can scarcely hope for the same help
from prismatic analysis which astronomy and chemistry have
recently received, because the objects of investigation by the
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On the Axatomy of the GENERATIVE ORGANS in certain
PuLMocasTEROPODA. By ALrrep Sanpers, M.R.C.S.,
F.L.S., &e.

(Read June 14, 1865.)

Tue phenomenon of dichogamism displayed by the Pulmo-
gasteropoda and their allies has eugaged the attention of
anatomists since their science has been cultivated. The subject
is old, but I think its interest is even now by no means ex-
hausted. The physiological import of the different glands
which make up the complicated dichogamic apparatus of
these animals has received various and contradictory inter-
pretations. It was the gland situated in relation to the last
lobe of the liver which was the subject of greatest dispute
among the earlier writers; one party, observing only the ova,
and neglecting or misinterpreting the zoosperms, maintained
its ovarian character; others, denying the existence of
the former and paying attention only to the latter, were
equally strenuous in maintaining its testicular character.
These authors, thus committed to a one-sided view of the
functions of this gland, were thrown on their resources to find
another which would answer the purpose of a testis or ovary,
as the case might be.

Although Swammerdam,* in describing the anatomy of
one species of snail, calls the gland in question the ovary,
in another species he assigns that character to the albu-
meniparous gland, while in both he sought the testis in
the multifid vesicles. Cuviert also described this gland as
the ovary, and referred to the albumeniparous gland and
prostate as together forming the testis. G. R. Treviranus,}
on the contrary, held just the opposite opinion, considering
the former to be the testis, and the albumeniparous gland to

# < Buch der Natur,’ trans. by Thomas Filoyd, 1758.
¢ Annales du Muséum,’ vol. vii, 18086.
I ¢ Tiedemann und Treviranus’ Zeit. fir Physiologie,’ i, 1824.
VOL. XIII, 1
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Descrirrions of New and Rare Diatoms. Serres XVII.
By R. K. GreviLre, LL.D,, F.R.S.E, &c.

(Communicated F. C. S. Rorer, F.L.S,, &c.)
(Read June 14, 1865.)

Plates VIII & IX.

CLADOGRAMMA.

FrustuLEs simple, disciform ; lateral valves convex, marked
with radiating, irregularly forked lines; connecting zone
ring-like.

I am not aware that Ehrenberg has anywherc defined this
genus, which is only known by the figure he has given of his
Cladogramma Californicum (° Microgeologie,” pl. 33, 13,
f. 1¥¥), Ralfs, in introducing it into his arrangement, in
Pritchard’s ¢ History of Infusoria’ (1861), gives a copy of the
figure ahove referred to, but also adds, “ The characters of
this genus are unknown to us.”” Under these circumstances,
I have, in adopting Ehrenberg’s name, ventured to supply a
generic character.

Cladogramma conicum, n. sp., Grev.—Lateral valves coni-
cal, with numerous, nearly straight, forked, or simple lines.
Diameter *0017”. (Figs. 1 and 2.)

Hab. Barbadoes deposit, Cambridge estate; in slides com-
municated by C. Johnson, Esq ; rare.

Tt is quite possible that the present diatom may differ from
Ehrenberg’s undefined genus, of which only the hemispheri-
cal valve has been discovered. Mr. Kitton obtained a single
specimen, which was unfortunately lost in its transit through
the post-office, and with it the opportunity of determining
the question. His sketch, now before me, is precisely simi-
lar to Ehrenberg’s figure, showing about four lines radiating
from the centre, which divide and subdivide into diverging
branches, about half way between the centre and margin.
In the present species the valve is distinctly conical, and the
lines radiate rather closely from the very centre, dividing in
a straight manner somewhat irregularly, with occasional in-
dependent lines, to fill up the spaces, so that at the margin
all the lines are nearly equidistant. The connecting zone ap-
pears to be slightly vertically rugose.

THAUMATONEMA.
Thaumatonema ? costatum, n. sp., Grev.—Minute; disc
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Lirapiscus.

Liradiscus ellipticus, n. sp., Grev.—Disc elliptical, oval, or
oblong, with the ends subacute; sinuate reticulation very
small. Length of disc ahout -0030”. (Fig. 6.) ’

Hab. Barbadoes deposit, Cambridge estate; in slides com-
municated by C. Johnson, Esq.

Very similar to L. ovalis, only with the ends always more
or less acute, and the reticulation comparatively minute.

ASTEROLAMPRA.

Asterolampra eximia, n. sp., Grev.—Large; segments nu-
merous, more than one third of the radius in length, quad-
rately cellulate, their inner margin very convex, and com-
poscd of elongated cellules; umbilicus irregularly cellulate.
Diameter *0060”. (Fig. 10.)

Hab. Barbadoes deposit, Cambridge estate; L. Hardman,
Esq.

?& most beautiful specics, quite distinct from thosc pre-
viously described. The umbilicus is loosely and irregularly
cellulate, and gives off, in the specimen before me, 22 umbi-
lical lines. The segments are rcmarkable for the arched
outlinc of their inner margin, which is composed of 6 linear
elongated cellules, the -4 middlc ones being more prominent
than the 2 lateral oncs.

BippuLrHIA.

Biddulphia ? decorata, n. sp., Grev.—Valve in front view
rectangular, produced at the angles into short, thick, rounded
- processes, wholly filled with rounded cellules; median sur-
face convex, with a single stratum of cellules, which in the
front view appear to be vertically oblong ; the rest of the valve
smooth, with one or two transverse rows of round cellules.
Length -0026”. (Fig. 7.)

Hab. Barbadocs deposit, Cambridge estate ; in slides com-
municated by C. Johnson, Esq.

I have only scen two specimens of this diatom, the genus
of which must be considered doubtful. The median surface
is curious; the upper half of the oblong cellules projecting
above the line, which would render the surface papillose.

























































microscope, it is evident that a ray of light (d) will be re-
flected by the parabolic reflector (Fig. IX, f), and then by the
object, to a point (e) entirely beyond the object-glass;
whereas in Fig. X the light is thrown by the flat mirror (g)
almost perpendicularly upon the object, which consequently
returns 1t to a point within the aperture of the object-glass.
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DESCRIPTION OF PLATE 1,

Illustrating Dr. Herapath’s paper on Photographs from the
Anchors and Plates of various Synaptz.

Fig.
1.—Whole animal, Synapla Duvernea, copied from Quatrefages, very
like S. Sarnieasis; but the latter has one pair of pinng extra on
each tentacle.
2.—Anchors and plates of S. Duvernea, from Quatrefages, showing the
armed or spinous character of the anchor at its convex border,
and the plate with six holes surrounding the central aperture, as
in inkerens ; but the thick plain borders distinguish it.
8.—Tlate, compounded of the various published ﬁgures of Synapta—
Hogg, Carpenter, ¢ Micrographic Dictionary, Quatrefages. The
whole animal is Hogp's figure of Chirodota from Forbes, called
Synapta by Hogg; the oral tentacles are imaginary developments
of §. digituta,
C, in this figure, is an anchor-plate of §. Sarniensis, for com-
parison.
4.—Anchors and plates of S. inkerens, given by Professor Wyville
Th(t:mpson in the * Microscopical Quarterly Journal’ (Compare
with fig. 7.) :
5.——1’1)()!0grfph of anchors and plates of Synapta digitata, as prepared
from a specimen sent by Professor \V yviﬁe Thompson, as obtained
from Antrim,
6.—Aunchors and plates of Synupta vittatu; six holes surrounding the
?gntra; aperture; well-formed arch at articulating extremity.
uez.
7.—Anchors and plates of S. inkerens, as prepared from a specimen
forwarded to the author by Professor Thompson, of Belfust; six
holes surrounding the central aperture ; margin of plate smooth;
apertures crenated.
8.—Anchors and plates in situ skin of Synapfa bi-dentata, obtained
from China. Anchor-head bifid at each extremity ; plate, six holes
around central aperture; apertures oval; margins smooth.
9.—Anchors and plates of §..Surniensis, seen by reflected light ; the
well-formed arch apparent ; the cup-shaped appearance of plate;
the reflected arms of the anchors; the seven holes around the
central aperture ; rounded holes, crenated edges, and margin.
lO.—I’hotogran: taken by the Rev. J. Whiting, of Clifton, also from
S. Surniensis ; some plates monstrous in this slide; seven holes are
central in the normal.
11.—Various plates and anchors from Synapta Sarniensis, by transparent
light ; seven holes around central aperture; margins crenated;
apertures roundish ; margin of })lnte crenated ; arch dimly seen.
C and d, two plates of S. inkerens occurring by accident in the
slide. The animal found in the same bed with S. Sarniensis.



seeu puawnuny.
4.—Ciliated canal or segment organ from posterior of body.
5.—Fibrous tissue of testis.
6.—Nucleated epithelium of ciliated receptacle.
7—11.—Development of zoosperms.
12.—Commencement of the seminal duct, or vas deferens.

PLATE IIL

1.—Segment organs, and their modifications, in the 8—15 segments of
Lumbricus.
a. Normal canal.
b. Sperm-reservoir.
c. Vas deferens.
d. Oviduct.
e. Capsulogenous gland.

2.—Opviduct, magnified.

3.—Ovary, morc highly magnificd.
4.—Papille of cingulum.

5.—Typical segment of an Oligochete.
6.—DPores of the first sixteen segments.
7.—Cingulum.

8.—Dermal canals.

Segment organs ?
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DESCRIPTION OF PLATES IV & V,

Illustrating Dr. Herapath’s paper on the Pedicellarize of the
Echinodermata.

PLATE 1V.
Uraster rubens.
Fig.
1.—a, Two pair of pedicellariee forcepiforms in conjunction.
&, Pedicellarie mandibulate in conjunction, and separated by the
process of boiling.
¢, Basal joint of p. forficiformee.
d, Two valves of p. forficiforme, side view.
¢, Basal joints of p. mandibulate.
/. Separated valves of p. forcepiforme.
¢, Upper ring of the sand-tube of Uraster rubens.
9.—a, Valves of p. forcepiformee.
4, Two valves, separated, of pedicellarie forficiformee.
¢, Valve of p. mandibulate.
d, Basal joint of p. mandibulate.
3.—a, Conjoined p. mandibulate.
&4, Separate valves of the same.
¢, Separate valves of p. forficiformz.
e, Front view of single valve of p. forcepiforme.
/. Basal joint of p. forficiforme.
4.—Portion of external integument of raster Urubems, containing the
pedicillarie.
4, Solitary pedunculated pedicellarie forcepiforme.
&, Aggregated pedicellariz forcepiforme, surrounded by their fleshy
covering.
¢, Pair of p. mandibulate.
5.—Portion of skeleton of Uraster rubens, dried and mounted in balsam.
a, Opaque calcareous skeleton, forming bars of fenestral spaces.
) M‘::qlbrane filling up fenestral apertures,
¢, Pedicillaris mandibulate, attached to membraue of fenestra.
6.—One of the spines from ambulacral grooves, with pedicellarize attached.
Forficiformee.

Uraster glacialis.

7.—~Two valves of p. maxillefore, separated from basal joint.
8.—a, Three pairs of p. forcepiforme, in various positions.
&, Single valve of p. maxilleforms.
9.—Two valves of p. mandibulate. .
10.—Basal joint of p. forficiforme. That of p. maxilleforme is similar in
orm, but much larger.
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DESCRIPTION OF PLATE VI,

Illustrating Mr. E. Ray Lankester’s paper on the Earthworm.

Fig.

1.— Disgrammatic view of the circulation in an ordinary segment (201h).
2.—Ditto in a generative segment (10th—14th).

3.—Lateral ditto in thres ordinary segments; the letters refer to the
same parts in all three.

8

ot 2 Q8RO SR

. Dorsal vessel.

. Sub-intestinal vessel.
. Ventral vessel.

. Alimentary canal.

Cutaneous or peripheral vessels.
Generative organs.

. Deep commissural vessels.

. Subventral chain of gauglia.

. Extra-vessels parallel to the sub-iutestinal vessel.
. Excretorial plexus.

. Afferent trunk of ditto.

0.

Efferent

4.—Muacular fibre in blood-vessel.

6.—Corpuscles of the colourless or perivisceral fluid.

a.

b.

Form of Monocystis Lumliricorum.
Spermatic particles.

6.—Cephalic ganglion and subventral chain of ganglia of L. terrestris.
7.—General structure of subventral chain.
8.—Ultimate constituents of ganglia and branches.



Fig.

f—ﬂiplooera: gracile, Bailey (= Docidium pristide, Hobson).

9.—Docidium Kayei, Arch. (sp. nov.)

3.—Stephanosphera pluvialis, Cobn, showing the primordial cells assuming
an ameeboid state; one, to the left, about to make its exit from the
old envelope-cell.

4, 5, 6.—Various appearances of the now reptaut and freely moving pri-
mordial cells of the Stephanospheera, having become completely
ameeboid.

7,8, 9, & 10.—Spiral vessels detected by Admiral Jones, F.L.S., enclosed
in certain dark dots in the thallus of Everria prunastri, Ach.
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1.—Hartea elegans, fully expanded and greatly enlarged ; ‘a’, basal por-
tion, thickly studded with spicula (vide fig. 4); ‘%, the swollen
bases of the tentacles, crowded with elongated spicula (vide fig. 3).

$.—The same, twice the size of life, tentacles contracted.
8.~S8piculum from base of tentacle:

4.~Spiculum from base of the polype.

N.B.—The shell represented in fig. 1 is drawn from the imagination of
the artist, as, in the examination of the specimens, they became detached from
the Cardium Norvegicum.
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DESCRIPTION OF PLATES X & XI,

Illustrating Mr. Hepworth’s paper on the Structure of the
Horse’s Foot.

PLATE X.

ig.

1.—Vertical section of horse’s foot.
a Coffin-hone.
b. Portion of coronet-bone.
¢. Navicular bone.
d. Wall of hoof.
e Laminz.
/- Coronary substance, its—
.z. lV\illi penetrating wall.

. Frog.
i. Coronary frog-band.
2.—Horse’s foot, with hoof removed.
1. Situation of coronary frog-band.
8. Coronary substance,
8. Vascalar laming.
4. Villi of sole.

PLATE XL

1.—Horizontal section of wall of hoof, the vascular lamine being shrunk,
and leaving openings, except at the points, where they unite
the horny fammw.
a. Orifices in the wall, into which the villi of the coronary sub-
stance pass, surrounded by—
4. Pigment-cells.
¢. Horny lamine.
d, d. Laminelle (of Fleming).
9.—Injected vessels of villi of coronary substance.
8.—Ditto of vascular lamine, two in the centre having coalesced, and
slightly shrunk in drying.
4.—Vertical section of coronary frog-band.
e. Cuticle.
J- Hair.
g- Capillaries of sebaceous glands.
4. Villi penetrating its semi-horny substance.
6.—Vertical section of wall, including a portion of horny laminm, into
which the pigment-cells are seen to enter freely.
s. Homy laminse.
- Tubes for villi.
6.—Cribriform plate at the superior interior part of the wall of the hoof,
on which the coronary substance rests, with its orifices for
the passage of the vill.
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DESCRIPTION OF PLATES I & II,

Illustrating Dr. Greville’s paper on New Diatoms.

Series XIV.

Fig.
1.—Aduliscus Burbadensis.
2— ,, molalus.
8.—Biddulphia spinosa.
4— » Simbriala,
6.—Pyzilla Barbadensis.
6.— ,, Johmsoniana.
7.—Plagiogramma Wallickiunxm, front view.
8 — » » side view.
9.—Cresswellia Palmeriana.
10.— » eylindracea.
11.— » Buarbadensis.
12.— » spherica,
13.— ' minula.
14.— Liradiscus Barbadensis.
15 — " ovalis, side view.
16.— . 5  front view,
17.—Triceratinm cancellatum.
18.— “ Kittonianum.
19— nilescens.
20— . neglectum.
21— » acceplum.
22.— v Atomus,
23.-— v Dobréeanum, side view.
24— i » front view.
25.— “ exornalum.
26.— » quadrangulare.

All the figures are X 400 diameters.


















TRANSACTIONS OF MICROSCOPICAL SOCIETY.

DESCRIPTION OF PLATES III & IV,

Illustrating Dr. Greville’s paper on New Diatoms.

- Series XV.
Fig.
1.—Clavslaria Barbadensis, side view.
.- » » front view.
83— ., " front view, x 600.

4.—Synedra clavala, side view.
6.—Hemiaxlxs reticulatus.

6.— » mucronatus,
7.— ,  punclalus.
8.— » pulvinatus.
9.— » lobatus.
10.—Hemiaulus 77 tensicornis.
11.— . lyriformis.
12.— ”» angwsixs.
13— » longicornis.
14— » alatus.
16.— » hastatus.
16.— » ornithocephalus.
17.—Triceratism araneosum.
18.— s Moronense.
19.—Enlogonia elegans.

20.—Hemianlus exiguns.
81.—Hemiaxlus 77 lyriformis, var.
22.—Coscinodiscus Mossianss,
23.—Aulacodiscus gigas.

4.~ Cocconeis naviculoides.

All the fignres, except fig. 3, X 400 diameters.
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DESCRIPTION OF PLATES V & VI,

Illustrating Dr. Greville’s paper on New Diatoms.
Series XVI.

Fig.
1.—Skelelonema Barbadense.
2.—Strangulonema Barbadense.
3.—Coscinodiscs splendidus.
4— ”» Macraeanus.
8.—Porodiscus splendidus.
6.—Liradiscus minsutus.
7.—Adrachnoidiscus Grevilleanus.
8.—Cestodiscus Johnsonianus, X 600.

9— ovalis, X 600,
10.—Biddulphia sinuata.
11.— . nitida.
12—14.—,,  eleganinla.
16.— » inflata.
16.— » corpulenta.
17— ” tenuicornis.
18, 19.—Porpeia quadriceps.
20.— ” mdﬂﬂa.
21.— » ornala.
22.—Hemianlus symmetricus.
23.— ,, PP robusius.

24— ' £P capitatus.
25.—Triceratium Hardmanianum.

206.— s pax um.
7. — » trilinealum.
98.—Dicladia Barbadensis.

29.— Gontothecium prolongatum.
80.—Pinnslaria Hartleyana.

All the figures, except 8 and 9, x 400 diameters.
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DESCRIPTION OF PLATE VII,

Illustrating Mr. Sanders’ paper on the Anatomy of the
Generative Organs in certain Pulmogasteropoda.

Fig. )
1.—Generative organs of Planorbis cornexs, natural size.

a. Dichogamic gland.
4. Its enlarged duct.
¢. Albumeniparous gland.
d. Oviduct, 1ts enlarged portion.
e. Spermatheca.
J- Vagina.
g. Prostate gland.
A, . Vas deferens,
i. Penis,

2.—Generative organs of Limness slagnalis, natural size,
a. Dichogamic gland.
6. Its duct.
¢. Albumeniparous gland.
d. Oviduct,
e. Spermatheca.
J- Vagina.
g- Vas deferens ; letter placed at its enlargement.
4. Penis and its retractor muscle ; letter placed on the muscle,

3.—Generative organs of Heliz aspersa, natural size.

a. Dichogamic gland imbedded in lobe of liver,
5. Its duct.
¢. Albumeniparous gland.
d. Flagellum.
e. Oviduct and prostate ; letter placed close to prostate.
/. Vas deferens.
. Penis.
A, h. Multifid vesicles.
1. Retractor muscle of penis.
k. Piece of integument marking external opening of vestibule.
1. Vestibule.
m. Dart-sac.
n. Vagina.
o. Spermatheca.
p. Its diverticulum.

Planorbus cornexs.

4a.~—A group of youngest sperm-cells from the dichogamic gland of P.
grow;'»'m.y mhg?ell 'gemuring about *0003”, 8



Heliz aspersa.

64.— A group of the youngest sperm-cells from dichogamic gland of A.
aspersa, each individual cell measuring 0004".

66.—A group of older cells from same, measuring about -0007"".

6c.—Cells from same, already beginning to elongate, the nucleus not
having, as yct, begun to change. a, The nucleus.

6d.—A group of sperm-cells from same, showing the progressive concen-
tration of the nucleus. a, Nucleus.

6e.— A sperm-cell from same, elongating, the nuclcus still showing as a dot,
a, Caput; B, tail.

6/-—A sperm-cell, still more clongated, the nucleus also now beginning to
elongate. a, Caput; B, tail.
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DESCRIPTION OF PLATES VIII & IX,

Illustrating Dr. Greville’s paper on New Diatoms,

Series XVII.
Fig.
1— GMMA CORLCHM.
2.— v " front view.

3.—Thaumatorema costalum.
4.—Stictodiscus Hardmanianus.
6.—Hemiaxlxs minulus.
6.—Liradiscus ellipticus.
7.—Bidduiphia decorata.
8.—Heibergia Barbadensis, frustule.
9.— » ” lateral valve.
10.—A4sterolampra eximia.
11.—Dicladia robusta.
12.—Hemiaulus crenatus.
13.—Porpeia guadriceps ?
14.—Triceratium polygoninm.
15— Siguratum.

16— guadricorne.

17— » sonalulatum.

18.— ' inglorixm.

19.— » guadratum.

20.— » latum.

N.— » reliculalum.

22— parallelum, 4-angled valve.
23.— ” ' 6-angled valve.-
24— ' sezangulalum.

25.— . implicilum.

26.— ” brevinervum.

27.—Amphitetras nobilis.

All the figures are X 400 diameters,
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