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On the Genus Synapta^ ivitJi some new British Species. By
William Bird Herapath, M.D.Lond., F.E.S.L. &E.

(Plate I.)

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

The little vermigrade Synapta lias 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-
mar}^ 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 S. Duverncea. 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 is 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/mhcerens in the

'Quarterly Journal of the Zoological Society' for 1858, p. 360.

And Professor Wyville Thomson has given, in the 'Micro-
VOL. V. NEW SER. A
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scopieal Quarterly Journal/ 1862^ an elaborate paper on the

structure and reproduction of S. inhcerens, which he was for-

tunate in obtaining in considerable quantity buried in mud
banks, near low water-mark in Belfast Bay and Strangford
Loughs.
When the author was in Guernsey, in the autumn of 1863,

M. J. P. Gallienne kindly showed him the locality and mode
of finding a Synapta, which he thought to be inhcerens, and
had discovered in Bellegrave Bay, on the coast of Guernsey.
Here he had often found it, and naturally felt anxious lest

its haunts should be generally known, and thus its habitat be
lost. He also informed him that the late Dr. Lukes had
found a Synapta in Bordeaux Harbour, on the same island

—

whether identical with the one about to be described it is im-
possible to state, as no specimens now exist.

Having visited the spot where M. Gallienne had obtained
his specimens, they found several at, and a little above, low
water-level at spring tides, in a bed of sand about ten or

twelve inches deep, and congregated in a space about twenty
yards square, whence they were easily obtained by digging
cautiously with a spade, the operator being guided in the

task by the appearance of the funnel-shaped opening in the
sand, marking the position of their burrows. On inserting

the spade and elevating it quickly, the sand generally cracked
through the centre of their perpendicular buri'ows, disclosing

the animal in the canal, which appeared destitute of all lining

material. The identity of the animal was readily found from
its quickly adhering to the fingers by its anchor-shaped hook-
lets, Avhilst its appearance, when placed in sea water, was at

once indicative j it was of a delicate rosy-pink colour, vermi-
form in shape, and having five white bands, arranged length-

wise throughout the body, from the oral to the anal aper-

tures. The mouth was surrounded by a ring of twelve ten-

tacles, which were pinnated, and appeared to have six pinnse

on each side, with one terminal digit ; thirteen pinnae in all.

Some of these animals were distended with sand, and ap-

peared darker in colour ; but the anal extremity was gene-

rally enlarged, more transparent, and of the^usual pink colour,

from being inflated with sea water ; this distension was the

means of retaining the animal in its burrow, by giving it a

fixed fulcrum for the contraction of the longitudinal muscles.

The sand-bank Avas dark in colour, and foetid, from the
large quantity of decaying animal matter therein. The
Synapta, doubtless, fed upon this refuse material by gorging
itself with sand from time to time. In this locality two
species of Synapta existed ; S. inhcerens and the new species.
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j\I. Gallieiiue also informed him that this locality had shifted

several yards nearer high water-mark since the Synaptse

were first discovered by him, two or three years ago.

These interesting animals—the Synaptse—have the pro-

perty, possessed in common with other eehinodermata, of

breaking 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 Synaptse 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 Synaptae, together with another
Synapta obtained from a diiFerent 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. inhcerens of Miiller, and synonymous with
S. DuveriuBci 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 difierences

are apparent in the forms of the anchors and anchor plates.

INIessrs. 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 in-
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vestigations into the constant characters of the pedicellariaj

of other echiuoclermata, it is liighly probable that full re-

liance can be placed on these calcareous bodies for specific

characters.

In the first place,, it may be as well to summarise the posi-

tion of Synapta in the zoological scale, remarking that, to

keep strictly to the method of arrangement adopted by
Professor Forbes, Synapta should be removed from the Holo-
thuriadse and placed in the vermigrade order—as no pedal

rows of ambulacral cirrhi exist, and there are no appear-

ances of any protusile branchial organs—Echinodermata

—

order, vi, vermigrada.

Family, Synaptid^e.

Body cyliudric, vermiform, without suckers, and destitute

of sipuncular prolongation ; mouth surrounded with tentacula,

elongate, pinnate or digitate ; calcareous plates in external

skin. (See Plate I.)

Genus, Synapta.

Tentacula more than five, sometimes 12; rarely simple,

mostly digitate ; calcareous plates perforated, and having

anchor-shaped spicula articulated to them.

Genus, Chirodota.

Tentacula 12; digitate at the extremities; peduncle long,

calcareous plates " wheel-like,^^ but having no anchors or

other spicula ; articulated. AVhilst the species described may
be characterised thus

:

Synapta digitata.—Having 12 tentacles and 4 fingers to

each tentacle, with a small thumb.
Anchors plain, with 3 or 5 serrations.

Anchor plates oval and leaf-shaped, having a process or

stalk at the end to whicli the anchor is articulated ; disk

perforated with 4 large simple holes, wliich are surrounded
by smaller perforations sometimes ; anchor plate obcordate ;

articular process has a slit like the eye of a needle.

>S'. inhm'ens.—Having 12 tentacles with 5 piunse on each
side, and 1 terminal digit; 8 blow holes or trumpets on
each.
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Anchor plates pointed ovate^ with no process or arch at

the articular end ; apertures in plates consist of 6 oval

fenestra^ surrounding a central opening with a scalloped

border, as in S. vittata. The anchors have serrated flukes,

the serrations 3

—

7, anchors sometimes shorter than plates,

sometimes much longer.

S. Galliennii, vel Saruiensis.—Having 13 tentacles Avith 6
pinnae on each side and 1 terminal digit, therefore 13 in all.

Anchors serrated, occasionally plain ;
3—7 serrations, with

the flukes reflexed.

Anchor plates ovate, shaped Avith a process or arch; each
plate being concavo-convex, like a spoon, having serrated

external margins when perfect, and 1 central round
aperture with 7 surrounding it, and 2 or 3 oval apertures at

the junction of the arch; the lesser end of oval minutely
perforated.

Anchors longer than bucklers, to which they are articulated.

The S. Galliennii, of Guernsey, has anchor plates which
articulate with the anchors by the lesser end of the plate and
upon the concave surface of the plate. The anchors are

generally elevated at an acute angle with the buckler, and in

adult specimens are arranged in 5 longitudinal rows between
the muscular bands. They are more numerous at the

anterior extremity of the Synapta, and comparatively deficient

at the small bulging portion. There appears to be a thin

epidermis over both anchors and plates very frequently;

these appendages are produced by layers as in any other

epidermis, the outer layer wearing away and new ones taking

their places ; occasionally miniature and imperfect anchors

are to be found with incipient plates only.

There are two Synaptse frequently in the hands of the

dealers in microscopical slides, and these are S. vittata, from
the shores of the Red Sea, and it is the species from which
most microscopists have obtained their specimens and with

which all are probably familiar ; they are obtained near Suez,

and the slides are made up in Paris, but re-manufactured in

this country. The anchor flukes are plain and simple, and the

articular end of the shank deeply subdivided ; the plates are

furnished with a raised arch at the smaller end, forming a

sort of cavity for the reception of the anchor stock. They are

exactly^ like those figured in Miiller's article, " Uber der

Bau der Echinoderm'^ (^Berlin Transactions,' 1854), band 6,

fig. 17, under the name of S. serpentina. There is a wood-
cut of them in Dr. Carpenter's work on the microscope, and
figures are also given in the ' Micrographic Dictionary,'

which very summarily dismisses the subject.
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Anotlier Syuapta^ the S. bi-dentata, is obtained from

China; it has 12 tentacles, -with 4:-lobecl digits surrounded

by a sheath.

Anchors short, stout, straight projecting "beams/^ the

flukes smooth and bifid in most instances.

Anchor plates obvate ; truncated at articular end
;
pierced

by numerous circular holes, diminishing from the centre to

the circumference; margin never completed, edge broken
like wire gauze. As far as the author^s own preparations are

concerned, this description does not bear out the last proposi-

tion. The anchor plates are complete, and rounded by a

smooth edge. Messrs. Woodward and Barrett's description

was probably taken from a young immature specimen.

The Belfast specimens somewhat differ from the description

of S. inhmrens, as the mouth has, in addition to the circle of

digitate or pinnate tentacles at the extreme edge of the disk, an
inner layer or circle of simple tentacula immediately surround-

ing the oral aperture. These are equal in number to the

external circle, and the anchor plate is not quite formed on the

model of the engravings which accompany the paper of

Professor Wyville Thomson in the ' Mic. Journal,^ loc. cit.

They are distinctly seven-holed, six apertures surrounding

a central opening, all- of which are more oval in form than
round; the outer margin is smooth, but the edges of the

apertures are crenated; the anchors are longer than the

plates ; the terminating articulating extremities of the plates

are pointed, and pierced by numerous smaller openings. There
are no projecting rostra in the convex edges of the anchors,

which differ from the S. Uuverncea of Quatrefages.

The specimens from Antrim, as Prof. Wy^dlle Thomson
states, differ from both S. inharens and S. digitata in the

fact that the anchors are very short in the shafts ; the anterior

or convex border is marked by a central depression. The
length of the shaft equals the breadth of the flukes from tip to

tip. The anchor plates ai"e mostly incomplete, but they
agree in those which are perfect in being obcordate, or rather

the outer edge is half the section of an oval ; the edge
nearest the articulating process being rectangular to that

projection and straight. This process has parallel sides and
rounded end, with tivo or three rounded apertures piercing-

it in a longitudinal line, each of which may be compared to

the eye of a needle. The anchor plate has 6 large holes

arranged as a pyramid, counting from the straight edge of

the buckler; 3 in the first, 2 in the second, and 1 at the
apex, which is of course nearer the greater convexity of the

shield or anchor plates; the two apertures on the median
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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

existj 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. difjitata. 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 pedicellarise 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
are spicula ; but the analogues of the spines of Echinidse and
Prasterida3 organs for locomotion as well as defence^ bookless

to enable them to crawl out of their burrows. (See Plate I.)

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. PtAY Lankester.

Part II.

In 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 oesophageal

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 byDr.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 continued. In the Limicolpe, the walls of tlie

* 'Piiil. Trans./ 1858.
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canal are somewhat thick^ transparent^ and show a ceUular

structure ; the cilia are large and vigorous^ and the tube is

long and frequently closely bent on itself, so as to give the

appearance of a double tube. Gegenbaur^' has described a

more complicated arrangement in the earthworm^ which I

have not been able fully to confirm_, the great difficulty

of placing one of these tubes under examination in the micro-

scope^ without tearing or twisting it into every variety of

form, being one of the chief causes, no doubt, of this dis-

crepancy.

According to Gegenbaur, the segmental organ or ciliated

canal of the earthworm is folded and refolded on itself in

such a manner as to produce four canals of different dimen-
sions running parallel to one another, the diameter of that

which belongs to the end of the canal nearest to its external

aperture being much greater than that of the others. The
whole of the canal thus bent and complicated is held together

by a membrane, on the surface of which ramify very numerous
blood-vessels, derived from the abundant capillaries of the

diaphragm-muscle. In fig. 4 ii5 drawn a ciliated canal

from one of the terminal posterior segments of a large earth-

worm. The canal appeared to be folded on itself once, and
to increase much in size towards its external termination,

the walls increasing in thickness rather than tlie calibre of

tlie canal becoming enlarged, whilst towards its interior ter-

mination the tube Avas very much smaller, and its walls

remarkably thin, the interior being freely ciliated. The
expanded termination, for which no name is at present in use

in this country, possesses a structure of conspicuous hexagonal
cells, with distinct nuclei, the surface being densely fringed

with cilia, M. D'Udekem has proposed the name " entonnoir

vibratile '^ for the homologue of this expanded portion of the

tube, and perhaps the name " ciliated inductor " may be
found a convenient though free translation of this term. Tlie

network of vessels with Avhich the ciliated canals are connected
is described by Gegenbaur, as also by Dr. Williams, Avho

has figured the anastomosing capillaries and their sacculi.

If a small portion of one of the ciliated tubes be examined
with a power of 200 diameters, the various arrangements
of its parts shown in PL I, fig. 2, will be seen. The greater

part of the wall appears to be composed of the thick, granular

tissue {a), which is bounded externally by a delicate struc-

tureless membrane, and internally by an equally structureless

layer produced at intervals into coarse cilia {h). On the

surface of the tube, the blood-vessel (c) is disposed, giving

* 'Koll. and Siebold's Zeitsclirift,' 1852.
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off fev/ branches and enlarging at intervals into very remark-
able sacculi^ closely connected with the tissne of the ciliated

canal. The flnid 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 caref].d examination shows that they are urging a liquid

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
papers as that of Gegenbaur, of Williams, and the researches

of D'Udckem and Claparede. 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 function and essential points of structure to the

kidneys of higher animals. In the Lumbricus, a pair of canals

of similar structure exists in every segment of the body biat

the fii'st. In the Naiidse, the beautiful and elaborate researches

of D^Udekem and Claparede have shown that in the genera-

tive segments of the body they are modified so as to form
'Wasa 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,

PI. ir, shows a vertical section of the integument of Lumbricus,

taken from the postei'ior part of the body, where the colouring
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matter is deficient. The tliin structureless epidermis (a) is

seeu to be underlaid by a somewhat fibrous, but more or

less homogeneous tissue, in which are excavated a series of

canals of great minuteness, but sufficient to form a most
exteusive communication between the perivisceral fluid and
the exterior. These canals branch much in the same way as

the interstitial canals of dentinal tissue, and indeed, present

a very marked resemblance in arrangement and form to the

tubules of the teeth. Whether the communication of their

contents with the surface is direct by orifices in the epidermis,

or whether it takes place by a process of osmosis, appears to

be uncertain. It is undoubtedly through these minute canals

Avhich exist throughout the integument of the earthworm,
that water passes to the perivisceral cavity, and a denser fluid

passes out, though it appears that the setigerous glands

briefly noticed in my last paper, also secrete a fluid of con-

sideralile density, which is stated by Dr. Williams to have a

remarkable power of absorbing oxygen from the atmosphere.

This is no doubt a valuable and convenient property in

the mucous secretion, but I have not been able to test it in

any way, and cannot, therefore, confirm Dr. William s^s state-

ment. The consideration of the respiratory, vascular, and
nervous systems of the earthworm must be deferred for

the present, and the much-disputed organs of reproduction

noticed.

Organs ov Reproduction.— It is impossible here to review

the various errors most pardonably made by some of the

earlier writers on this subject; Home, Morren, Duges, and
others, were misled by the presence of parasites, and b}' the

absence of any conspicuous true ovary, into all kinds of

mistakes. The papers of M. D'Udekem and Dr. Hering,

whose truth and accuracy is denied by Dr. Williams, whilst

seeking to support an untenable theory, have, however,

made the field clear, and the discovery of the true ovaries

due to 3.1. D'Udekem, has rendered the appreciation of the

rest of the " genitalia" a comparatively easy task.

Testes and Seminal Vesicle.—The testes have been de-

scribed with considerable accuracy by Dr. Ewald Hering;"^"

but, by some means, that author has been led to regard them
as seminal vesicles; vrhilst he calls certain very minute
bodies, which they contain, the true testes. D'Udekem, on
the contrary, regarded the seminal vesicles of Hering, as I
also am disposed to do, as the male glandular organs. They
consist of two pairs (PL I', figs. 1, 3), the anterior of

v/hich is bilobed, placed in the eleventh and twelfth seg-

* 'KoU. and Siebold's Zeitschrift/ 1S57.
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ments. In structure eacli is a membranous bag of very

considerable vascularity^ composed of a delicate fibrous

tissue^ and an internal secreting surface, the v/hole being-

distended v.itli its contents, which are zoosperms in all

stages of development. The fibrous tunic of each pair of

testes, which appears to be slightly elastic, is continued
across the median line, forming in each case a sac, which may
be considered as a " seminal vesicle,'"' the lobulated glandular

bodies, in each case, being somewhat apart ; the fibrous

sheath connecting the two, and forming the delicate sac or

bag, envelopes the expanded termination of two efl'erent 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 deferentia, 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 GregarinidcB {Monocysiis 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
cell, up to the aggregations of ciliated vesicles, which
eventually disperse (figs. 7—11, PI. I). With regard to the
testes or appendages of the seminal vesicles, as I)r. Hering
considers them, it appears to me that that author has de-

scribed a more general communication between them and 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.—These 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 enveloped in the sacs or seminal
vesicles, formed by the fibrous sheath of the testicles, a pair in

each sac (figs. 1, 3, PL I; fig. 1, PI. II). The expanded
* ' Mem. de I'Acad, Roy. dc Bruxelles,' 1856,
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termination and the ciliated tube bring forcibly to mind the

ciliated tubes devoted to excretory purposes; but as these

also exist in the same segments as the vasa deferentia, we
are apparently prevented from considering the latter as

modifications of the former, though we have no such difficulty

in the case of the Limicolte. The structure of the expanded
" ciliated inductors " of the vasa deferentia is merely a pave-

ment of polygonal cells^ excessively delicate^ and most easil}'

ruptured and destroyed. The continuation of this epithelial

membrane into the duct, and the continuity of the fibrous

sheath of the seminal vesicle, and the structureless membrane
forming the external envelope of the duct, are seen in fig. 12,

PL II. Their presence, as that of the vasa deferentia them-
selves, appears to have escaped all observers previous to M.
D'Udekem, and also one since, Dr. Williams.

The Ovaries.—The discovery of the ovaries of the earth-

worm is also due to M. D^Udekem; they have since been

described by Hering, and may be found, by a careful exami-

nation of the thirteenth segment of the Avorm, situated on
the inner ventral surface, close to the nervous chord (fig. 1,

PI. I, fig. 3, PL II). This, however, becomes almost an impos-

sibility without the use of spirits of wine, by which these

otherwise transparent and very minute bodies are coagulated,

and rendered visible. There is no difficulty, Avhen tlieir nature

is considered, in understanding how the presence of these

organs has been overlooked, and others mistaken for them.

The ovaries of Lumbricus are never more than -Vth of an
inch in length, and consist of a very fine structureless mem-
brane in the form of a conical tapering sac, provided with

minute blood-vessels and enclosing ova in all stages of deve-

lopment, those situated in the narrow part being the most
advanced. By one extremity the ovary is attached to the

diaphragm between the twelfth and thirteenth compart-

ments, the other is free and tapering, being sometimes
terminated by minute papillae (fig. 3, PL II), the function of

which is indeterminable. The relative size of the ovaries

in Lumbricus is a remarkable fact, when we consider the

size Avhich these bodies attain in Tubifex, Euaxes, and
other Limicola. Dr. ^yilliams denies the existence of these

bodies, and asserts that both Hering and D'Udekem have

described what they did not see. It is hardly necessary for

me again most emphatically to confirm those authors' state-

ments, and to deny the truth of Dr. Williams's allegations.

The Oviducts.—These were discovered by Dr. Hering, and
form a most valuable addition to our knowledge of the

anatomy of the earthworm, inasmuch as they throw great
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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 setae 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,

PI. I, fig. 2, PI. II). They frequently contain ova in an
advancing state of development. In the structure of these

smaller ducts, about -^th of an inch in length, we are again re-

minded of the ciliated segment organs, a pair of vvhich, how-
ever, with all their normal attributes, exist in the 13th 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

spermatozoa from the sac formed by the extension of the

fibrous sheath of the testicle.

Spermatic Reservoirs or Spermathecce.—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 communicatingwith 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

(PI. I, fig. 10, PI. II, fig. 1). In colour they are much
brighter and Avhiter 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'Udckeni's and Hcriiig's observations is coufirnicd

by Mr. Busk, who, M. Claparede states, informed him, as he also has told

nie, that he had independently ascertained the same facts as they had. A
very interesting and valuable criticism of the )iapei-s of MM. iJ'Udekem,
Hering, Carter, and "Williams, is to be found in one of the chapters of AJ.

Claparede's ' llecherches sur les Annelides, Turbellaries, &c.' Geneva, 1861.
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and the spermatic reservoirsj the apertures of the ducts may
be described. An excellent drawing of these is given by

Hcriug, from a specimen of the epidermis of the worm, which

he obtained by maceration (PL III fig. 6). The observations

may readily be repeated, if spirit be used first to harden the

cuticle. Two series of double apertures are then seen on

either of the median line belonging to the setse. Between the

9th and 10th ring, and 10th and 11th, the apertures of

the spermatic reservoirs are observed. In the 14th seg-

ment between the two series, on either side, is the aperture

of the oviduct, and in the fifteenth segment, in connection

with a large, well-marked development of the integument on

either side, is the aperture of the vas deferens. No apertures

to the ciliated canals can be detected, which, however, exist

nearer the median line than any of the pores drawn. It will

be observed with regard to the apertures of the seminal reser-

voirs, vasa deferentia, and oviducts, that they all exist in a line

between the exterior and interior, or lateral and ventral series

of setse, whilst, as before stated, the apertures of the ciliated

canals are between the two ventral series of setse.

In addition to the pores just mentioned, an exterior organ

of generation is found in the cingulum, a glandular mass sur-

rounding the segments from the 29th to the 36th inclusive.

Its structure has been before alluded to in connection with

the tegumentary system; a portion is figured, highly mag-
nified (PL II, fig. 4), showing the papillse; and the whole

organ is shown in PL II, fig. 7.

Capsulo-yenous Glands.—Besides the regular glands deve-

loped on the parietes of the body, the earthworm exhibits

numerous glands, destined in all probability to form the egg-

capsule, in which both zoosperms from the spermatic reser-

voirs and ova are deposited. These glands were first detected

by j\[. D'Udekem, who figures them in his beautiful and

elaborate paper. They are merely an excessive development

of the setigerous glands of the ventral or inner series, occur-

ring in the 9th, 10th, 11th, 12th, and 13th rings of the body.

The Avhite colour and thick fleshy look which is sometimes

observed about the exterior of these segments is due to the

development of the capsulo-genous glands. Whether the

capsulo-genous glands have everything or anything to do with

the formation of the egg-capsule is very difficult to determine

;

but the supposition of M. D'Udekem is so plausible, and
comes from so good an authority, that it cannot but be re-

ceived until absolutely disproved. The secretion of the

capsulo-genous glands is a thick glairy liquid, containing
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minute granules. It has been suggested that the crystalline

body contained in the anterior oesophageal pouch, described

in the last number of this Journal, supplies a certain amount

of lime to assist in the formation of the egg-capsule ; but this

view has not the least foundation in facts—as there does not

appear to be any communication between the ossophageal

pouches and the exterior, excepting possibly through the

intestinal canal. The capsuli-genous glands (e), the ciliated

tubes {a), the efferent male ducts (c), the oviduct [d), and the

spermatic reservoirs (h), are seen in PI. IlJ-fig. 1.

Coition and Parturition.—Almost as little is known, as far

as regards the earthworm, of the former of these processes as

of the latter. An exchange of zoosperms is effected by the

mutual juxtaposition of the pores of the spermatic reservoirs

and those of the efferent ducts. How the passage of the

seminal fluid takes place is not exactly understood. Por-

tions of the cuticle everted in the form of a temporary copula-

tory organ have been found attached to the apertures of the

vasa deferentia in large worms ; but these are by no means
persistent. Again, with regard to the manner of the formation

of the egg-capsule, we are in total ignorance, though, judging

from analogy, we may conceive it to be formed on the exterior

surface of the worm, its body serving as a mould. Whilst

gradually drawing itself through the so-formed sac, ova and

zoosperms are deposited, and the capsule is in some way
closed. The subject, however, is one which requires much
investigation, attended as it is with so many and almost in-

surmountable difficulties.

Homologies of the Reproductive Organs.—I Avish now briefly

to consider the homological relations of the earthworm, repre-

senting the OUgochata Terricola, and the Oligoch^ta Liini-

cola, whose structure and anatomy have been so ably and
charmingly investigated by Claparede,'^ and D'Udekem. In
the genera Tutnfex, Eiiaxes, Stylodrilus, Pachydrilus, &c.,

these authors have found that the ciliated canals, of Avhicli (as

iu the earthworm) a pair exists in each segment, are deficient

in certain rings of the body apparently, and these segments
are those which contain the spermatic reservoirs, the vasa

deferentia, and the oviducts, and generally the first five or six

anterior segments. The following table, taken from M.
Clapavede's ' Recherches Anatoraicpies sur Ics Oligochetes,'

p. G2, illustrates this : s means ordinary segment organ, r

sperm reservoirs, o oviducts, and c efferent canals.

* ' Recherches sur les Oligocliclcs,' 1S62. Geneva.
' „ „ Aunelides, &c.,' 1S61. Geneva.



16 E. RAY LANKESTER; ON THE



ANATOMY OF THK liAHTinVOllM. 17

Avitli the modification. This is the view advanced by M.
Claparede, and nniversally received, with regard to the

Limiculous oligoclietes. What may be the relations between
the segment organs of the Terricolse and their efferent dncts,

is the question which now occurs. M. Claparede, at the

conclusion of his ' Recherches/ briefly refers to this question,

merely to mention its difficulty, and to promise a future

attempt to answer it.

In every segment of the earthworm but the first we have -^

a normal segment organ opening near the median ventral

line, and in the 10th, 11th, 1-lth, and 15th rings we have the

apertures placed more laterally (always beyond the first series

of setse) of the sperm reservoirs, the efferent canals, and the

oviducts,—organs presenting marked and decisive points of

similarity in structure to the normal segment organs, and
also to the corresponding modified segment organs in the

Limicolae. Are not, then, the efferent ducts and sperm
reservoirs of the earthworm modified segment organs? It

is hardly possible to deny the probability of this, in

the face of the similarities of structure and general

homologies existing between the Limicoloe and Terri-

colse, which would be totally upset were we to conceive that

the reproductive ducts of each are constructed upon entirely

different plans. Assuming, then, that the efferent ducts of

Lumbrieus and its spermatic reservoirs are modified segment
organs, and the actual liomologues of the segment organs are

ducts of the Limicolse, we can only account for the presence
of two segment organs in a single segment—a normal and a
modified one—by conceiving the typical number of segment
organs in the oligochet^e generally to be four in each segment,
a pair on either side, one or both of which may be suppressed

or modified (see PI. II, fig. 5) ; as also we have four setigerous

glands, of which one pair may be suppressed. In the Limi-
colffi botli pairs of segment organs are suppressed in the first

six segments, and a single pair throughout the rest of the

body. In the Terricolte, on the contrary, botli pairs are absent

only in the first anterior segment, whilst one pair is sup-

pressed throughout all the other segments excepting those very

vascular and well-nourished segments containing the " geni-

talia," with which the second pair of segment organs here

unsuppressed, is connected. This view of the ease is further

borne out by the presence of a double pair of what may be con-

sidered as modified segment organs, in each segment of the

leech and perhaps some other Annelids. Seeing that the ovary
or the testis, from the protozoon^Avith its nucleus and nucleolus,

up to man himself, are homologous structures in each group o
VOL. v.-—NEW SER. B



18 ANATOMY OP THE EARTHWORM.

the animal kingdom, being specialised developments, and not
modifications of existing structures, the homologies of the

reproductive organs of the earthworm may be considered as

satisfactorily ascertained, the testes and ovaries being the

Iioraologues of testis and ovary in all other animals, and the

efferent canals and sperm reservoirs the homologues of the

system of ciliated canals or segment organs common to most
Annelida, and remarkable in the group of oligochetes as

. being developed into auxiliary organs of I'cproduction.'^

<^ In Plill, fig. ^, an ideal typical segment of an oligochsete

' is drawn. Suppress the pair of canals attached nearest the

ventral surface, and the type of the Limicolous group is

obtained. Conceive the exterior pair converted each into a

blind sac, and the type of the segment containing the sperm
reservoirs in Lumbricus is seen. Imagine three such tubes

as the exterior, blended; and the bifurcated ciliated vas

deferens of Lumbricus results, whilst both are suppressed

altogether, to form the anterior segments of the Limicolte, or

left almost without modification to form the fourteenth

segment of the earthworm, with its oviducts and segment
organs.

liecapitulation.—The generative organs of the earthworm
consist of two pairs of testes, situated in the eleventh and
twelfth segments, connected with i\\ o seminal vesicles j a

pair of bifurcated ciliated vasa deferentia, connected with
each testis by means of a ciliated receptacle enveloped in

the fibrous sheath of the testis, and opening iu the fifteenth

segment] a pair of minute transparent ovaries situated

iu the thirteenth segment, opposite the orificesw of two ovi-

ducts placed in the foui'teenth ; a pair of spermatic reservoirs

in the tenth and eleventh segments: five pairs of capsulo-genous
glands, and the cingulum. The sperm reservoirs, the oviducts,

and vasa deferentia, are homologous with the same organs of

the Limicolse (Naiidae), and are the modifications of a series

of segment organs suppressed in other annuli. The normal
segment organs exist in all segments but the first two, and
form an inner series which is suppressed in the Limicolse,

whose segment organs are the representatives of the exterior

series suppressed in all but six segments of the Terricolce.

All the segment organs, however, should be considered as

homologous.
{To be continued.)

* III the Limicolse it appears to be the iufeiior series of sef^ment organs,

or those which form the normal ciliated tubes iu the Terricola, •which are

suppressed.
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Some Ke.mauks on mounting Microscopical Pueparations in

Canada Balsam and Chloroform. By William Henry
Heys, Esq.

It frequently happens that, after a microscope has been
purcliased and the i'ew objects which were bought ready pre-

pared have been examined again and again, the instrument
begins to be neglected, and that s'imply because the observer
is disheartened by the complicated nature of the instructions

given by most writers who describe the method of mounting
objects in Canada balsam upon the usual plan. Nothing pro-

bably keeps alive an interest in microscopic investigation

more than the constant accumulation of objects of one's

own preparation, and as many of the most beautiful, par-

ticularly that large class which comes under the term
'' polariscope objects,'^ can best be exhibited when mounted
in balsam, it will be obvious that every aid should be
given towards simplifying the process as much as pos-

sible. My., attention was first called to a method of

mounting objects in Canada balsam and chloroform by Mr.
John Hepworth, of Croft's Bank. I have found this plan so

easy and pleasant that I am satisfied, were it generally

known, there would be a greater number of students who
would prepare their own objects than at present, thus accu-

mulating a valuable cabinet of microscopic slides at a very
trifling expense. Having mounted a considerable numl)er of
specimens in this medium, I can give my testimony to its

great superiority over the old plan, in which the use of hot
plates and the application of heat to the slides were sources

of endless ti'ouble and frequent failure. My object in

calling your attention to the subject is, to describe Avhat I

think is the best way of pr^paring and using the balsam with
chloroform. I take a quantity of the oldest balsam I can
procure, and place it in an open glass cup (if with a lip all

the better). I pour on and mix with it as much chloroform
as will make the whole quite fluid, so that a very small quan-
tity Mill drop from the lip of the containing vessel. Having
thoroughly mixed, I pour the prepared balsam into long thin

half-ounce phials, and, after corking up, set them aside for

at least one month, now and then turning the corks about to

keep them loose. It is well to have a stock on hand of three

different degrees of dilution, as a much thieker balsam is re-

quired for some preparations than others. The advantage I

find from having a quantity of balsam prepared beforehand
is, that it becomes much clearer, and shows less of that
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yellow tinge 'wliich is observable in most samples when first

mixed. Another very important point is, that it sets much
quicker than if only mixed as wanted, and there is very little

waste. Air bubbles also escape more rapidly. I do not

use heat either to the balsam or the glass slide, nor, in fact,

in any part of the process. My custom is to save up a

number of objects for mounting, and then put up a quantity

at any favorable opportunity. Those which have been im-

mersed for some time in turpentine need only to be rinsed

in a little perfectly clean turpentine, placed in a proper position

on the glass slide, a sufficient quantity of balsam dropped

from the lip of the half-ounce bottle, and then, by the aid of a

pair of forceps, the cover laid gently over Avithout delay.

Except in rare cases, the cover should not be put under pres-

sure after being once laid on, as many objects are liable to

be distorted by pressure whilst the balsam is setting. As
soon as a number of slides have been finished they may be

labelled and arranged (flat of course) in the cabinet, and will

require no further attention. In a few days, or at most, a

week, the slides may be safely used with care, and in the

course of a fortnight the balsam will be firmly set. (Should

specimens be wanted very quickly, the drying may be has-

tened by placing the slides on a Avarm shelf in a hot kitchen,

or any similar place.) Such objects as the pollen of flowers,

the thecse of ferns, spores of mosses, and some seeds, only

require to be dry to be mounted with perfect safety. Should
they contain moisture, the preparation will probably become
milky and clouded. In consequence of the extraordinary

facility with which the fluid penetrates every portion of a

specimen the air-pump is not needed ; for if the object is

surrounded with bubbles on all sides at the time of mounting,

yet on examination, after a day or two, it will be discovered

that the bubbles have all disappeared, and the specimen will

be so beautifully transparent that it Avill appear to be set in

plate glass. There is another advantage in having a stock of

prepared balsam at hand :—Should you wish to mount only

one or two slides no troublesome preparation is needed, nor is

there the least waste of time or material ; for you have only

to adjust your object on the slide, pour on a drop or two of

the balsam, put on the cover, and the work is ended. Those
microscopists who have mounted objects in Canada balsam

upon the old plan Avill well remember how troublesome it

Avas, and the great care required to have the balsam, slide,

and cover, all of the right temperature. They Avill remember
also hoAV often, OAving to the complicated nature of the

operation, the specimen was either spoilt or imperfectly dis-
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played. By adopting the plan just described all this annoy-

ance and uncertaint}^ will he 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 moinit 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

([uantity 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 /rom Papers by

Charles Brooke, Esq., President of the Microscopical

Society of London, and by the Editor of the ' Intellectual

Observer.' Also on a Paper by J. J. Plumer, Esq., en-

titled ''A few Words on the Choice of a Microscojje," to be

found at pa(je 153 of the ' Quat'terly Journal of Microsco-

pical Scicmce' for Jiily, 1864. By E. G. Lobd.

Extract I.

From the ' Jurors' Report of the International Exhibition' for
186.2. Class 13, page 21.

" No objective yet manufactured for sale at all rivals in its

po\A er of development the V-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 xV^h and TTr^h inch focus ; in these

objectives excessive angular aperture has been judiciously

sacrificed to more comprehensive and practical utility.'^

Extract II.

From the President's Address, page 74 of the ' Quarteidy
Journal of Microscopical Science,' April, 1864.

" I must in conclusion remark, that I have not hitherto

succeeded in developing any point of organic structure with
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PowelPs -Ti-^th. that is not equally visible with a -V^^i ^y
Ross; further observation may, however, serve to elucidate

points of evident advantage in the deeper power. It must
be observed that the -^Vth does not work well with thicker

covering glass than '0035, and in order to allow for some
little distance of the object below the covering glass it is

better to use "OOS. The -V^^^ employed was originally cor-

rected for covering glass of ordinary thickness, say '006 to

"007, and could not be adequately corrected by separation of

the anterior combination for glass only '003 inch thick.

In order to compare the objective on the same object, it

therefore became necessary to construct a new anterior com-
bination for the -r-Q^h, specially adapted to verj'' thin covering

glasses ; and it now works as correctly Avith these as it does

with the original combination, under the conditions which
that was designed to fulfil."

Extract III.

F?vm the 'Intellectual Observer/ 2^^^/^ 51, August, 1864.

" My attention has recently been directed to some remarks
contained in page 329 of your June number, alleging a dis-

crepancy between a statement of mine, contained in my
' Report on the Microscopes in the late International Exhibi-

tion,' that no objective yet manufactured for sale at all rivals

in its power of development the -^^ih of Messrs. Powell and
Lealand ; and another statement, contained in my ' Presiden-

tial Address/ delivered at the last annual meeting, that I

have not hitherto succeeded in developing any point of

organic structure with Powell's -sV^h that is not equally

visible with a -V^h by Ross. This apparent contradiction

has no real existence, inasmuch as the Vnth by Ross, to

which I alluded (a great improvement on any previously

made by him), was not in existence at the time to which the

former observation refers ; and in corroboration of my own
opinion I may further state tliat, after having successively

examined, together with Dr. Beale, with this T^th and with

his own -oVth (or Vo^^^)? several difficult preparations of tissue

with which he was well acquainted, he remarked that he did

not think he had ever seen some points of structure better

shown than they were by my ^'o th.

" In the following page, 330, the writer asks, ' When an
object (other than diatom lines) has been seen with a -i^th or

-ji^^th, can it not nearly always be shown by the -j-tli ?' Tq
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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 ^V*^ than

any other observer.

Extract IV.

From the 'Intellectual Observer,* page 129, September, 1864.

"Mr. Thomas E-oss can desire no higher testimony to his

slvill than the fact that both Mr. Brooke and ISIr. Lionel

Beale have seen extremely minute and very delicate objects

with the new -'7^^^ ii^ ^ manner that has not been surpassed

by the performance of any other glass. Messrs. Powell and
Leaiand^s ^.'-th is so beautifully corrected as to leave very

little possibility for improvement in this respect; but Mr.
E-oss may still be right in the opinion that minute glasses in

the front of anj^ combination tend to introduce certain errors

of diffraction, and that, in stopping at his Virth, 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 elal)orate series of experiments to de-

termine whether anything that can be shown with the ^^-^ih

can also be shown with the -rV^h, Avhen raised to the same
poAver. It is, however, certain, that if there be cases in

which the -rr'-th would surpass its rival, they must be very

few. The foremost obstacle to the use of the -oV^^>> ^^^
which does not affect the -r^ili, is the closeness of its approxi-

mation to the object; it cannot be worked through glasg

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 bolieve that the objectives of

Messrs. Powell and Lealand, from the -Vth to the -^th, were
the best in the Exhibition, more especially the ^rVth. Nor
were the jurors alone in this opinion; many coincided with

them, and thought it Avell earned and well deserved.

The second extract; from the President's Address at the
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last amiiial meeting, is rather startling after such a report,

and, no doubt, several will disagree with it. Having for a

considerable time worked with object-glasses of -V^^ ^^^ of

-rVth power, and latterly with a ^th (all most excellent ob-

jectives, as many can testify), I venture to give my opinion

on the point in question; still, differing from so eminent

an authority as that of ;^Ir. Brooke may be thought pre-

sumption on my part ; and I cannot but think, knowing so

well the accuracy of Mr. Brooke's observations, that his ^th
must have received some injury for a Voth, however good, to

resolve difl&cult points of structure equally well with it. My
object-glass of TrVth poAver works through thicker glass

covering than my -rSith does; the correction for glass '003

thick is only 8 to 10, it corrects to 36; up to 20 correction,

the defining power is perfect ; higher correction, that is, from

20 to 36, takes away from the definition, still the objective

will focus for covering glass almost as thick as the TV^h will

focus for.

It resolves Pleurosigma angulatum into spherical elevations,

as likewise iV«r?«<Z« 7'homboides ; it clearly shows that the

wedge-shape markings on the Podura scale are not so many
separate wedges, but a continued corrugated structure, giving

strength to the extremely delicate scale ; also the membranous
tissue of the mouse-hair (if it may be so termed) is far more
evidently seen with the -T^th. than with any other power. My
-p'Trth of 150-aperture is a most excellent glass, well known to

many members of the Microscopical Society, but it certainly

does not define so clearly, nor elucidate so plainly, as the

,,Vth ; the difference is marked. The -rVth in question, of

Mr. Thomas Koss, I have certainly not seen through, but a

friend of mine, Avho witnessed its performance on two occa-

sions, told me that, although it was a most excellent glass,

he did not consider it better than my -rath, and certainly not

to be compared with the .^^^-th.

In Extract III it is stated that the V j^h of Mr. Eoss was
an entire new construction ; but in Extract II we are led to

suppose that it was an old glass with one of the combinations

neAV, admitting of a different correction ; with the tV^^i ^^

altered Mr. Brooke and Dr. Beale Avorked ; it does not, how-
ever, appear that Dr. Beale coincided with jNIr. Brooke, he
only says that he had never seen some points of structure

better with his -jiyth; this is a clear admission that lie had
seen with the -rrVth points of structure not to be seen Avith

the "Tn-th ; and at the last meeting of our Society, in ansAver
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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 r/'-th that he
coukl not trace Avith the Vv^h. Mr. Brooke says emphati-

cally that a 4^th Avill not show what can be elucidated by a

-i^th or r-rih, and I think it may be said also, with equal

truth, that a xV^h will not show what can be elucidated with

a Vt^Ii- 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 -r-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

V-rth I can with confidence affirm, that whatever errors can
be kept down in a -V^h are equally kept down in a ^tli ; in

fact, I have never seen errors so beautifully corrected as they

are in this unique objective; certainh^, in working with it,

care is required, but when accustomed to use it the difficulty

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 A^alisneria 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 TrVth if

he had not been able to use covering glass that would bear
handling. As regards my own TiVth, 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 feel confident no -.Vth

can equal it. In the paper from which Extract IV is taken
there is an allusion to Smith and Beck's -u\ih. I have seen

the performance of this objective, and it certainly Avould not
work through covering glass that my T-Vth worked through

;

and I have stated that the Tr-th works through covering-

glass almost as tluck as the TTth will work through, and cer-

tainly through thicker covering than the -y^.th will work
through, and the sharpness of definition between the vf^th

and the ^th is most marked. Every one unprejudiced must
give the preference to the V^^h.

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
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answer to this let me observe that my instrument, made by
Messrs. Powell and Lealand, in 1860, has been in constant

use ever since, few instruments more so; it remains steady

at any obliquity without a clamping screw, and it bears well

the following test :—With a ^V^^ objective and an eye-piece

magnifying together 9000 linear, it remains perfectly steady,

enabling you to focus almost exactly with the coarse adjust-

ment; in using the fine adjustment there is no tremor, nor

is there in using the transverse motions of the stage, or the

circular motion of the stage; the object remains steady even

Avith this severe trial. When so much is said in this paper

in favour of a certain instrument, 1 do think it is but fair to

set forth a fact like the above.

Since writing the above, Messrs. Powell and Lealand have

completed an object-glass of -yVth of an inch focus. They ex-

hibited it on the evening of the October meeting of the London
Microscopical Society, at King's College. The object shown
was a Podura scale, power ^000 linear, perfectly free from

chromatic and spherical aberration, the definition and pene-

tration excellent. The glass was made for Dr. Beale, who,

no doubt, will make still further discoveries with so excellent

an objective. It was thought a wonder when our friends

produced a -nrth, still greater when their -^rVth made its ap-

pearance ; but now they have reached a -yVth, the greatest

wonder of all. Will not microscopists encourage a firm so

untiring in their endeavours to improve the microscope, the

object-glasses, and all apparatus that may in any way assist

in developing structure?
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Die Spermatozoiden in Pflanzenreich. (On the Sperma-
TOZOiDs in the Vegetable Kingdom.) By Dr. H.
ScHACHT. Brunswick^ ISGJ'.

The subject of sperraatozoids 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 Avork.

The plants in whiclvhis researches were chiefly carried on
were : a species oi Equisetum {E. tehnateja), which is common
in the neighbourhood of Bonn ; various species of ferns

[Gymnogramma , Doodia, Pteris) ; Nitella syncarpa ; Mosses,
as Pohjtrichnm, Hciplomitrium, Pellia, Fegatella ; several

LycopodiacecB and Rhizucaf'pea ; Afgce ; and Fungi {Perono-

spora Alsin(B.

The general results at which he has arrived are :

1. That the spermatozoids of Cryptogams arise from the

solid and liquid contents of their mother-cell in the interior

of the anthcridiura, accompanied with a peculiar division of

the nucleus, which in most cases disappears during the
process.

2. Tliey 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 algae. The Rpermatozoid 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 I'upture [of it. Both modes
of liberation occasionally occur at the same time.

4. In the algae the spermatozoid presents ^lie fgrm of ^
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minute, elongated, rounded or pointed cell, which, at a definite

spot, supports one, two, or more cilia, often of unequal length.

Its movement consists in a rotation on its axis with
the cilia in front; and in some species it presents a cell-

nucleus.

5. In the Equisetaceffi and Ferns the body of the spermato-

zoid has the form of a sausage-shaped or half-flat hand, which
gradually widens from before backwards, and lies rolled up
like a watch-spring in the interior of the parent-cell ; but
when liberated it assumes a closely twisted spiral form. In
the Equisetaceai the body of the spermatozoid is thicker and
shorter than in the Ferns, The spermatozoid of Isoetes ap-

pears to belong to the same type, and probably that of the

Ilhizocarpea3.

6. In the Characeaj, Musci, and Lichens, the spermatozoid

has a sausage-shaped very slender body, which, like that of the

Equisetaceae, &c., is rolled up like a watch-spring within the

parent-cell, but on its liberation assumes more of a corkscrew
figure. The length of the spermatozoid body, and, corre-

spondingly, the number of its spiral turns, varies in different

species or genera. In the Characeoe the parent-cells of the

spermatozoids are united into long confervoid filaments in the

interior of the antheridium ; in the mosses and lichens, how-
ever, the parent-cells constitute at first a dense tissue in the

interior of the antheridium, but afterwards appear as free

cells, whose membrane is either ruptured by the spermatozoid,

or undergoes solution in the water.

7. Consequently we may distinguish three typical forms
of spermatozoids, viz :—1, that of the Algae ; 2, that of the

Equisetace?e ; and 3, that of the Characere. And, moreover,

as regards germination and the mode of development of the

reproductive organs, an intimate relationship may be ob-

served in the families belonging to each of these types. Thus,

in the Algfe we find the simplest reproductive organs, and a

direct germination ; in the Equisetacean type, under which
are included the Ferns, on the other hand, wc observe the ex-

istence of the complex reproductive organs on a prothallium;

or, if the Lycopodiaceai and Rhizocarpea; are conjoined with

these families, we also witness the appearance of the female
orcjan on the same prothallium. Lastly, in the Characean
type, although similarly constructed, reproductive organs

make their appearance on the fully developed plant ; no
direct germination ensues, but rather the production of a

prothallium, from a budding out of which arises the young
plant. This type stands midway between those of the Algae

and of the Equisetaceae.
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8. The cilia of the sperraatozoids are delicate elongations or

processes of the protoplasmic layer, although of firmer con-

sistence than it. Tiiey 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 Algse 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 [its own
axis is the principal movement, by means of Avhich 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 spermatozoid comes in con-

tact with some solid body.

13. The duration of the 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 hours.

In general the Avater 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 these reagents

may be enumerated ammonia, nitric acid, iodine, corrosive

sublimate, alcohol, caustic potass, metallic salts, and tannin.

They are also killed by a temperature of 50° Reaumur.
Prussie acid and strychnine are less injurious. Very dilute

saline solutions produce little eft'ect.

15. The presence of sugar and other soluble hydro-
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carbons, as well as of fatty matteVj cannot be directly proved,

although they probably exist.

16. The best preservative media for the spermatozoids of

the Equisetacese and Ferns are a solution of tannin (10

grains to the ounce), and one of corrosive sublimate (1 grain

to the ounce). But for those of the Characeee, the best

medium is diluted glycerine. The cilia are best seen in

spermatozoids Avhich have been slowly dried on the object-

glass; but, in this case, the body changes its form more or

less, or it may be partially or entirely dissolved.

17. As being plant- cells without any cellulose coat, and
containing a cell-juice with a granular matter dispersed in

it, the spermatozoids correspond with the zoospores of the

Algffi and of certain Fungi, from which they differ, however,

very essentially in the nature of their function, and their

incapability of undergoing any development into a new
individual.

18. In their cellular nature and their chemical compo-
sition, their richness in albuminous compounds, starch, and
other elements, which are also met with, particularly in the

pollen-tube, they approach very nearly to the latter or to the

pollen-grain, from which it is emitted, and whose cellulose

membrane, whose presence, however, is an essential distinction

between pollen-tube and spermatozoid,is notdirectly concerned
in the act of impregnation. The same materials of which the

contents of the pollen-tube consist appear very manifestly to

exist also in the spermatozoid. The potential correspondence

between the spermatozoid and the contents of the pollen-

tube, lastly, is confirmed by the process of impregnation
in Feronospora A!sincs, which takes place without the aid of

any spermatic filaments, by the commingling of the con-

tents of the antheridium with those of the female cell, which
have become agglomerated into a naked globular mass
(Befrachtungskugel.)

19. But if the spermatozoids of the vegetable kingdom
are cells of a peculiar kind, those of animals, when suf-

ficiently examined with good microscopes, must turn out to

be so likewise ; because it seems necessary to assume a
general correspondence between the two kingdoms in such
an important particular.

20. Lastly, the fact of the spermatozoids being of the
nature of cells, adds an additional example to the number
of cells having no cellulose coat, as the motile spores in the
Algse and Fungi, the fertilisable globules in the Crypotogaima
and Phsenerogamia, &c.; but, like the foregoing membraneless
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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 s^lobules (Bet'ruchtungskuglen), as soon as

they have acquired a cellulose coat, become permanent cells

(Daurezellen), from Avhich a new individual is formed. The
protoplasmic coat of the cells in question, assumes various

degrees of thickness and density.

On the Auditory Organ in the Decapod Crustaceans.
By Dr. V. Hensen.

{Abstract.)^

The auditory 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 tiie subject of

careful studies by M. Favrc. It has since been studied by
several observers, and in particular by M. Kroyer ;t but the

details of its structure have nevertheless, in great part, re-

mained a subject of dispute. The excellent researches of M.
Ilensen, Avhich 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. Tiie 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

* 'Zcitscli. f. wissenscli. Zool..' xiii, p. 319. PI. 19—22.

•f
' Mem. tie I'Acad. dc Copenhague,' 1859, t. iv, p. 287.
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former case^ Avhich is that of tlic organ in the crab, lobster,

prawns, and shrimps, &c., the otolites are of an irregular

form, and resemble grains of sand. Some autliors, conse-

quently, have been induced to regard these particles as foreign

bodies, whilst others look upon them as integral parts of the

animal. M. Hensen has succeeded in settling this question

definitely, by examining the Crustaceans in question at the

time of moulting. At this period the old otolites are thrown
off, together with the chitinous tunic, and replaced by others.

Shrimps examined immediately after they have moulted have

no otolites, but a few hours afterwards minute, irregular,

strongly refractive particles, either siliceous or calcareous, may
be observed within the auditory sac. On such an occasion ]\I.

Hensen has seen a shrimp scraping the bottom of the glass

with its pincers, which it afterwards introduced into the

auditory sac, but he was unable to witness the actual intro-

duction of the minute lapilli. In order to remove all doubt

about the matter, he placed some shrimps in a vessel contain-

ing filtered sea-water, and at the same time covered the bot-

tom with crystals of uric acid. In a short time one of the

shrimps moulted, and the auditory sacs of the discarded shell

were found to contain the ordinary grains of sand, but no
uric acid. Three hours later M. Hensen examined the

animal, and found that the sacs contained numerous crystals

of uric acid, without a single grain of sand. It is manifest,

therefore, that in Crustacea with an open auditory sac the

otolites are derived from without, as had been previously

stated by M. Favre.

In the Crustacea with a closed sac the otolites have no re-

semblance whatever to grains of sand. They constantly pre-

sent a peculiar structure, and their surface is never irregular.

Nevertheless, even in this case, their duration is only tem-

porary. In fact, the Crustacea in question periodically

throw ofl:' the auditory sac, together with the otolites, and the

whole apparatus is formed anew.

The inorganic constituent of these otolites is a calcareous

salt, but it is neither a carbonate, nor a phosphate, nor a

silicate, nor a sulphate. Its reactions seem to indicate that

it consists of fluoride of calcium.

The cavity of the auditory organ is always lined with a

delicate chitinous membrane, which should be regarded as

an inversion of the external chitinous coat. This holds good

even in the case of the closed sacs, which have no communi-
cation whatever with the exterior; and in these it is possible

to discern a line or sort of cicatrix, the vestige, as it Avere, of

the point at which the invagination of the sac took place.
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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
hairs 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 generally curved^ and their point is inserted be-

tween the otolites^ as is the case in the crab^ lobster^ and
shrini]), or they may even penetrate into the interior of an
otolite, as may be seen in the 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

setcB described by Max Schultze and Frank-Eilhardt Schultze

as existing in the auditory organ of fishes, and which setije

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

{Pisidiuni among the MoUusca, Cydippe among the Cilio-

grada) setse penetrating into the otolites, as in the Crus-

tacea.

The crabs, and the Brachyura in general, are entirely

without otolites; but their auditory sacs are nevertheless

furnished with hairs. In Carcinas mmnas ]\I. 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 contact with those bodies. Some auditory hairs, there-

fore, may 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 (larv?e), 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
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need not be too mucli surprised svlien we remember the

caudal ears of tlie Opossum-shrimp.
The physiological interpretation given by M. Hcnsen of

these hairs on the external surface is calculated^ at first

sights to excite some mistrust. It should be stated^ there-

fore, that these organs present certain peculiarities of struc-

ture which distinguish them from the other hairs of the sur-

face, and cause them to resemble the hairs in the acoustic

sacs. The characters common to all the auditory hairs of

M. Hcnsen may be thus summed np :— 1. They are always

implanted over a hole in the chitinous membrane. 2. The
border of this hole is elevated on one side into a sort of

tooth. 3. The stem of the hair docs not rest directly upon
the hole, but is supported by a very delicate membrane,
which is often dilated so as to form a sort o^ ampulla at the base

of the hair. This arrangement is calculated to isolate the

hair from any agitation proceeding from the interior of the

body, and, at the same time, perhaps to facilitate its vibra-

tions. 4. Lastly, the stem of each auditory hair presents a

sort of appendage (the lanyuette), to which the nerve of the

hair is attached. Properly speaking, the nerve terminates

in a ganglion-cell before it reaches the hair ; but from tin's

cell arises a minute and slender nerve-cord (Chorda, Hens.),

which enters the canal of the haii% and is attached to the
" languette.^' The other hairs of the surface do not exhibit

the same complex structure, and, in particular, are wholly

devoid of any nervous cord.

The auditory hairs are of course, rencAved at each moult.

The new hairs, however, are not contained within the old

ones, as is commorily said, but are formed beneath the chi-

tinous skeleton. In comparing the new integument of the

animal to a glove, the hairs v/ould be placed like the fingers

of the glove, ifwe were to suppose them withdrawn into the in-

side of the glove in such a way that merely their points were

visible at the surface. This observation, however, has not

escaped the notice of Mr. Spence Bate and of Leydig, At
the moment of throwing off the old shell the cast-off shell

drags with it the extremities of the new hairs, and draws

out the invaginated portion. The point up to which the

extremity of the new hair penetrates into the old hair coin-

cides with the point of attachment of the nervous cord, that

is to say, Avith the border of the languette. It should be

stated, also, that shortly before the ecdysis a second nervous

cord appears alongside the former one, and that the latter is

thrown off at the moment of ecdysis. Moreover, it appears

to change its nature, for it becomes, as it were, chitinized at

the instant it is thrown off. These auditorv hairs, it mav
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be further observed^ are so complex in structure that it

would be astonishing to find them formed like the scales ou
a butterfly^s wing by the metamorphosis of a single cell

(Semper). In reality^ a great many cells concur in their

formation.

However careful his anatomical researches^ M. Hensen's
physiological conclusions drawn from them would appear

very hazardous^ had he not been successful in adding to their

value by delicate experiment. It was first requisite to show
that the Crustacea possess a delicate sense of hearing. This

point M. Hensen has clearly demonstrated. The most con-

clusive experiment consists in the placing of the prawns or

opossum-shrimps in a vessel of sea-water containing some
strychnine^ an alkaloid which possesses the property, of

augmenting the refiex power of the nervous centres. Under
the influence of this agent, the Crustacean responds, by the

most vigorous leaps, to the slightest noises which are heard
in the house. Even when the creature has almost suc-

cumbed to the efiect of tlie poison to such an extent as to

allow itself to be drawn about withovit resistance in the

vessel, by the outer antenna, the slightest sound is suflicient to

make it tear itself out of the forceps, and to fall to the

bottom, a prey to tonic convulsions.

It is evident, therefore, that the Crustacea are sensible to

sounds. The second point was to determine whether the

perception took place by means of the auditory hairs.

Guided by the beautiful researches of Helmholtz on the

perception of sounds, M. Hensen supposed that each audi-

tory hair is capable of being thrown into vibration, exclu-

sively of the rest, by a determinate note. Experiment con-

firmed this hypothesis. If the attention be closely fixed

upon the point of attachment of the chorda to the languette

of a hair whilst the different notes of the gamut are sounded

on an instrument, the point will become indistinct, or the

entire hair may be thrown into pov/erful vibrations by certain

notes. At the same time the neighbouring hairs generally

remain perfectly still, and can only be made to vibrate by
other notes. The conditions by which the vibration of a hair

is produced by one note rather than by another are doubtless

multiple : amongst them may be enumerated the length and
thickness either of tlie hair or of the languette.

The physiological portion of M. Hensen's memoir is of

great interest. It shows us not only that the Crustacea can
perceive sounds, but also that sounds afiect these animals

through organs to v.hich he has given the name of auditory

liairs, and it is difficult, seeing the force of liis demonstra-
tions, not to accept this term.
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The Metamorphoses of Man and the Lower Animals. By
A. de QuATREFAGES, Membre cle Tlnstitut, Professeur

•au Museum d^Histoire Naturelle de Paris. Translated

by Henry Lawson, M.D.

M. de QuATREFAGES stands unquestionably in the tirst rank

of French naturalists. His researches on'the embryology of

moUusca, on the anatomy of Annelida and numerous other

contributions to zoological science have gained for him a wide

reputation. In the small octavo volume before us he has

under the title of ' the Metamorphoses of Man and the Lower
Animals/ grouped together the latest researches and conclu-

sions of comparative anatomists on the various phenomena of

reproduction and development ; from these he draws his own
deductions and generalisations ; the whole being treated in a

most pleasant and readable style, and in a manner which, con-

sidering the abstruse though interesting nature of the facts

dealt with, should ensure the popularity of the work among
scientific readers.

It is not, however, as a mere compiler that the author

comes before us. The first contribution of this distinguished

naturalist to science was a paper on the larval forms of

Anodon, and his subsequent researches on the development of

Hermella and Teredo are well known, as also other essays on
subjects connected with the much vexed questions ofpartheno-

genesis and agamic reproduction. The conclusions, therefore,

which the author draws at the end of his book are most
worthy of the serious consideration of men of science, and
they will dovibtless carry the weight Avith them, to which M.
de Quatrefages' name entitles any opinion which he may
express.

The title of the work is somewhat inappropriate, as it would
lead the I'eader to suppose that a certain amount of space is

devoted to the consideration of the growth of man and the

modifications of structure attendant on his progress from
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infancy to pubert}'. This is not the case; no particular

details of the embryology or subsequent development of the
human species being entered upon, the scope of the author
has been to lay before his readers the life-history of the
animal kingdom in general. Most of the chapters here intro-

duced appeared originally as a series of essays in the ' Revue
des Deux Mondes.^ These articles are here reprinted together

with an account of the progress made since their first appear-

ance. " Its origin/'' says the author, " will explain the

character of the book. In the original articles, I avoided
being very technical, merely giving accurate views, supported

by the most striking illustrations. In the present volume I am
forced to preserve this feature, unless I w^ere to produce a

completely new work. Such as it is, I trust that this treatise

may be accessible to all who are accustomed to serious reading.

At the same time, it will present to naturalists, the principal

facts with which they are acquainted, arranged in a manner
peculiarly my own and with reference to several works
scattered here and there. Perhaps in these different aspects

it may prove of service. Such at all events is the object with
which I published it.''^ We feel persuaded, from a perusal of

the work, that the author has fully accomplished that object.

The first chapter of the volume is devoted to an explana-

tion of the necessity for reproduction, of the waste and re-

newal of matter continually taking place in animals, resulting

finally in death. The next chapter comprises the definition of

the term metamorphosis. By travsforniation, the author means
the series of changes which take place in the ovum, and those

which species born in an imperfectly developed state, present

in the course of their external life ; the term metamorphosis
is retained for the modifications undergone after exclusion from
the e^^, and which alter extensively the general form and
mode of life of the individual : geneagenesis signifies those

changes Avhich relate to generations themselves, including

therefore the phenomena known as parthenogenesis, meta-
genesis, &c. Then follows a description of the changes or

transformation of the ovum, the process of yelk division, the

development of the blastoderm, the germinal area, and the

primitive streak. This part of the subject is treated minutely,

Avitli many references to important papers which from their

scattered nature might otherwise easily escape the English stu-

dent. The cell-theory of Schwann, which at one time was so

ardently supported in Germany is discussed by the author in

connection with the development of the egg. Many serious

mistakes arising from the study of the higher animals cxclu-

sivelv have been corrected bv an investigation of the anatomv
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of marine invertebrata, and such an investigation is found to

be fatal to the cell-theory. Captivating and beautiful as the

doctrine was, exceptional cases presented themselves at its

outset Avhich have now gradually increased and assumed pro-

portionS; which must compel us to reject it. The comparison

of the esrs; to a sinarle cell does not now receive the unanimous
support of physiologists, nor can it be allowed that all the

corpuscles of the blood are in any way comparable to modified

cells. ISI. de Quatrefages has shown that the most complete

lobes of the A'itelline structure in Hermella occasionally

coalesce, and others have observed the same occurrences,

proving that the supposed cell-wall, the vitelline membrane,
is sometimes wanting. The non-cellular character of muscu-
lar tissue is considered as beyond doubt, but it is the discovery

and appreciation of that primitive, contractile, proteinaceous

substance, known as sarcode which seems to have dealt the

heaviest blow to the cell-theory. The study of the structure

and reproduction of many forms of Protozoa, has shown the

existence of vitality apart from cellular structure and vast

as may be the import and truth contained in Schwann^s
theory, yet its universality can no longer be admitted. M.
de Quatrefages has clearly stated the history of the cell-

theory and whilst successfully combating its doctrines, main-
tains its partial truth and the benefits that Schwann and
Schleiden effected through it for science.

Passing over the highly interesting chapters on the meta-
morphoses of insects, and the no less interesting description

of the author's own researches on the larval forms ofmoUusca
we arrive at that portion of the work devoted to the descrip-

tion of the phenomena entitled by him geneagenesis. The his-

tory of the whole subject and the gradual progress of discovery

bearing upon this department of zoological science, up to the

present time, are clearly and elegantly narrated by the author,

the references to important original works, being not the least

valuable part of these chapters. Previous to the year 1759
the idea generally prevailed among naturalists that species

could only be reproduced by the contact of two diverse ele-

ments, germ and sperm, each seated in a different individual.

The exceptional facts observed in the case of man himself and
the fables of the ancients prepared our forefathers for the dis-

covery of certain animals in which the sexes were united,

and these were at length discovered in the lower classes of
animals, the worms and slugs for example.

Adanson's researches at a later period impressed these
facts more fully upon the minds of men of science, and
gave rise to this problem ;

" Can any aniraal be a male and
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female parent at once^ reproducing its species in tlie normal
manner without intercourse with another individual V No
satisfactory answer could be obtained to this query ; reason

seemed to reply in the affirmative, but all experiment and
observation failed to confirm such a conclusion. The re-

searches of Bonnet, the pupil and co-operator of the illustri-

ous Reaumur, brought about a new phase in the history of

this subject. It had been suspected already that among the

plant lice (Aphides), each individual possessed the two sexual

attributes. To ascertain the truth of this suspicion. Bonnet
isolated one of these insects almost immediately after

birth, and proceeded to watch it most attentively. In
eleven days the virgin aphis produced a young one,

and in twenty-one days, no less than ninety-five. J^Iore-

over, Bonnet found that this power of reproduction, sine

coitu, resided also in the individuals already obtained, ex-

tending in some cases to the tenth generation. He found,

however, that in the fall of the year sexual intercourse did

occur, and eggs were deposited as in other insects, the

irregular cases of virginal reproduction taking place only in

summer. It would have been easy to account for the latter

phenomena by the theory of androgynism, had it not been
accompanied by the normal process and the existence of dis-

tinct males and females. Various explanations were hazarded,

the most in vogue, and at the same time that which was
most accredited until of late years, being that the force of

one impregnation by the male extends over several gene-

rations and that the ova in the exceptional cases, are

hatched within the mother's uterus, as in the ovo-vivipara.

Trembley's observations on Hydra followed these, and were
the cause of much excitement and speculation in the scien-

tific world. Everywhere the reproduction of lost parts, and
the propagation of species by fissuration and gemmation
were investigated and established as facts. Finally, three

quarters of a century after Trembley's discovery, the true

ova of the compound ascidians (animals which have been
classed with the polj'ps, and whose powers of gemmation
were known), were discovered by Milne-Edwards and
Audouin. The ova were found to produce a larva, which
eventually settled down and gave rise to a colony. As in

the aphides, the ascidian sprung from an e^g, was found to

give rise, without sexual intercourse, to a number of new
beings, and, finally, coming under the ordinary law, de-

posited true ova. In 1819 Chamisso detected the mode of

reproductiou of the biphorse, and coined the expression
^' alteruatipu qf geueratioas " He fouud that the isolated
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Salpffi could only produce cliain-salpae, and only by gemma-
tion, whilst the chain-salpfe pi'oduced isolated Salpse, and

only by ova. The discovery of the now well-known life-

history of the Meduspe marks the next era. Saars and Sie-

bold showed that the Medusa aurita deposits an egg, which,

when fructified, gives rise to a polyp, which grows by gem-
mation, and by fissuration produces from a single individual

numerous small Medusae, who, again, in their turn, produce

ova. Other phenomena were soon collated Avith these, the

fissiparous generation of Annelida, and the various pro-

cesses exhibited by certain Hydrozoa, Infusoria, and Spon-

gidae. The remarkable larvpe of the Echiuoderraata, from

Avhose viscera the future perfect being is given off by a pro-

cess of gemmation, Avere described by T. Miiller in 1845,

and the researches of Kuchenmeistcr and Van Beneden, after-

wards illustrated the remarkable migrations and metamor-
phoses of the Helminthes, A great portion of M. de Quatre-

fages' volume is devoted to the details of these researches

;

the history of the gradual establishment of the facts at pre-

sent known Avith regard to Avhat he calls geneagenetic

phenomena, being ably treated. And now it may be

asked, Avhat are our author's general vieAvs with regard to

these phenomena ? After passing in review the various

theories brought forAvard in explanation, from the time of

Chamisso, criticising more particularly those of Steenstrup

and Owen, he states that the opinions Avhich he himself had
formed on this matter, agree almost entirely Avith the views

expressed by our eminent countryman Dr. Carpenter, in the
' Medico-Chirurgical RevieAA',' 184^8, vieAA^s which Ave believe

are held by most of the advanced school of English biolo-

gists. Oviparity must not be considered as a process homo-
logous Avith genuine parity ; the one is the result of sexual

union, and is of a nature peculiar to itself; the other is

simplj^ part of the process o^ growth, comparable only to the

groAvth of a mutilated limb. The gemmation of the

Hydra, the medusification of the Strobila, the virginal par-

turition of the Aphis, the segmentation of the Nais, the
gradual development of the Echinoderm, within its Plutean
larva, and, similar instances, are all mere phenomena of

growth, Avhilst sexual reproduction is a distinct process, des-

tined only to occur when the former fails. Hence we con-

sider, as do M. de Quatrefages and Dr. Carpenter, that the
term, parthenogenesis is inapplicable to any of the phenomena
mentioned, inasmuch as it is likely to mislead, and appears

to imply some connection between these phenomena and the

female organs of generation.
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Moreover, a series of facts have been of late years observed

and described, to which the term " parthenogenesis " can
really be applied ; and hence OAven's discarded term may be
turned to good account. In the three penultimate chapters of

M. de Quatrefages' work, these facts are collated. In the

Liparis dispar, in Psyche, in the silkworm and other nocturnal

Lepidoptera, it was stated, that females which have had no
connection with the males can deposit eggs, which become
developed. These observations were scattered in various

works by Bernonilli, Trcviranus, Luckow, Burmeister, and
others. In 18 i5, M. Tiezou, curate of Carlsmark, discovered

that the queen bee can deposit ova, which are fertile, Avithout

intercourse Avith the male, the eggs, hoAvever, on hatching,

producing only males. Siebold took the matter up, and with
Leuckart investigated these phenomena. He found by careful

experiment and observation, that Tiezou's observations Avere

perfectly correct; and, moreover, that this true parthenogenesis

took place in the silkAVorra, and in many other groups of

insects, Crustacea, and mollusca. His observations haA^e been
since confirmed and extended by many naturalists. Messrs.

Huxley and Lubbock have lately endeavoured to shoAV that the

viA'ipai'ous individuals of Aphis produce their progeny primarily

from a body Avhich is the same in constitution as an ovum

;

and, if so, Ave have here an instance of true parthenogenesis

;

if, on the other hand, as M. de Quatrefages believes, and
appears also from his oAvn researches, these reproductive

bodies are not comparable to ova, but are, as also the pseudova
of the orange kermes described by Lubbock, buds, genimcp,

enclosed, it may be, in a shell—then the case belongs to the

series of geneagenitic phenomena, and is not parthenogenesis

at all. We are inclined to think that this will, after all, turn

out to be the true vicAv that should be taken of the matter.

There arc forms of reproductive bodies intermediate betAveen

ova and buds, as shown by Lubbock, 'Phil. Trans.,' 1861;
and, although it appears that true parthenogenesis does

take place in the examples before cited—the queen bee, the silk-

Avorm, and perhaps others : it remains for science to determine
to which group of phenomena many doubtful cases belong.

The author accounts for the phenomena of parthenogenesis

which has thus been shoAvn to occur, in the folloAving man-
ner :—The ovum has always a certain power of growth of

its OAvn, as he has shoAvn in Hermella and Teredo, but it is

usually very limited ; the production of buds is also confined

to certain groups and classes ; so also it is possible, and
probable, theoretically and apart from what has been ob-
served, that the poAver of groAA'th in the ovum should be
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extended in certain groups and classes ; altliough deficient in

others, in tlie absence of the male element. Neither,

however, in budding nor parthenogenesis is this power of

growth unlimited ; these processes stop after a certain num-
ber of generations. Hence the importance of the male sex.

The male clement regulates and imparts peculiar a itality to

the ovum, probably by some chemical action ; but how we
are ignorant. The prominent distinction between geneagen-

etic and parthenogenetic phenomena is, that fecundation in

the former is at fixed intervals, whilst in the latter its absence

is mereh'^ fortuitous.

We particularly recommend the latter portion of the

volume to the student, as we believe that here, for the

first time, the various observations relating to true par-

thenogenesis have been placed in a collected and readable

form. The last two chapters of the book are devoted to

to general considerations, and a comparison of the geneagenetic

phenomena of the animal and vegetable kingdoms. Our
space Avill not permit us to do more than mention these,

although we agree entirely with the views expressed, and

admire the clear and readable style Avhich the author uses.

The following note, taken from p. 180 of this volume, can-

not fail to interest microscopists :
—" Notwithstanding the

many improvements which the microscope has undergone for

the last thirty years, it is still far from supplying the wants

of histologists. In order to become accurately acquainted

with many details, it would be necessary to have a magnifying

power of from ten to twelve hundred diameters, with the same

clearness and definition as one of three or four hundred

diameters.''^

Much credit is due to Dr. Lawson for the discretion which

he has shown in choosing such a book as this for translation,

and also for the manner in which he has executed his task.

It is, of course, impossible to render a scientific work from

the French with the same grace and charm which characterise

the original; but Dr. Lawson has done more than would

have been deemed possible. He might, however, with advan-

tage both to himself and his readers, have converted the French

measures of length quoted in the volume, into corresponding

English terms ; a translation can hardly be considered complete

without this, and the omission moreover might be regarded

as arguing either ignorance on the translator's part, or disre-

gard for the comfort and enlightenment of a certain class of

his readers. We cannot agree with the somewhat puerile

strictures on the author made by the translator in his preface.

The intimate associatiou pf metamorphosis aad geaeagenesis^
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is uiuloubteclj both being part of a series of clianges under-

gone by a living being in the cycle of its existence ; and Dr.

Lawson's objection to the statement, that ^Wital operations

are not to be explained by a reference to the known laws of

force/' is certainly trivial and unnecessary. Can Dr. Lawson
explain vital phenomena by any of the known laws of force ?

We think not; those laws^ M'hose existence is undoubted,

which come into play, iu the fecundation of the ovum, in the

appropriation of nutriment resulting in growth, and such

phenomena, are at present, though possibly not for many
3^ears, unknown. At any rate, these phenomena never have

been explained by any known laws ; and the high branch of

organic chemistry which their study constitutes forms one

of the most important fields of labour for the physiological

chemist.

Entozoa.—An Introduction to the Study of Helmmthology

,

with reference more particularly to the Internal Parasites

of Man. By T. Spencer Cobbold, M.D., F.R.S.

Of all possible subjects, perhaps the last that one would
expect to see treated in a book having the appearance of

being " got up " more to lie on the table in the drawing-
room than in the study, is that of Helminthology. However
unjust its claims, it cannot be denied that the study of the
life-history of internal parasitic animals is by no means one
which offers attractions to the popular mind, which is always
so prone to content itself with the contemplation of the out-

sides of things, and, moreover, so apt to be disgusted Avitli

any reference to what may be taking place in the interior of

the animal body.

Within the outer and visible animal world, however, there
is another for the most part concealed from view, and in some
cases almost invisible to the unaided sight even when sought
for, but whose existence is rendered but too manifest by its

noxious or even fatal effects. But it is a world equally worthy
of study Avith the exterior, and which in fact afibrds peculiar

phenomena amongst the most remarkable in the whole
organized creation. Scarcely any animal, from the lowest
protozoan to the highest mammal, is exempt from the liability

of becoming the involuntary Araphitogou to unbiddeu para-

sitic guests, which are in many cases destructive to the life of
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their host^ and in nearly all are at any rate productive of

more or less discomfort and disease.

The number^ therefore^ of these parasitic creatures through-
out the entire animal kingdom is enormous^ and their study,

consequently, to be effectually carried out, must be pursued
by those in a measure specially devoted to it. Amongst
these, in this country at least, none ranks higher than Dr.
Cobbold, who has for many years been so favorably known
for the unwearied zeal and assiduity with Avhich he has follow^ed

the study of helminthology by observation and experiment.

The pages of this journal have so often been the vehicle

for observations having reference to this subject, which is

one, in fact, from the minuteness in many cases of the objects

themselves, and in others from the peculiarity of their struc-

ture, especially demanding microscopic research, that we do
not hesitate to call the attention of our readers to the present

work, which may be regarded as the first important original

systematic treatise on helminthology in the English language

;

as it is also one which, from the copiousness and value of its

contents, the ease of its style, and, it may be added, the

luxurious elegance Avitli which it has been published, reflects

the highest credit upon its author and his enterprising pub-

lisher.

We have termed it a work on helminthology, though more
strictly speaking it is confined more particularly to human
parasites. But as it is impossible to treat so fully of these as

Dr. Cobbold has done, without entering at the same time very

largely into the history of these creatures generally, his work
may be regarded as conveying a tolerably complete view of

the present state of helminthological knowledge in its whole
extent. In fact, it may be said, that among the thirty or

fort}^ entozoa infesting man, are to be found nearly all of the

types under which they exist throughout the animal kingdoin.

We are unable to enter into many particulars of the matter

contained in the volume, but are desirous of saying a few
words on the subject of the classification of entozoa adopted

by the author. Dr. Cobbold is "satisfied that the method of

retaining the entozoa as a distinct group is fraught with
advantages more than counterbalancing the apparent ortho-

doxy which a rather more exact and systematic treatment of

the subject might involve.^' And that the " happiest and
perhaps after all the most truly philosophic way of studying
them is to regard them as a peculiar fauna destined to occupy
an equally peculiar territory," &c.

The latter is an ingenious though fanciful conceit, and in a

monograph of this kind there may perhaps be some present
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convenience in regarding the entozoa as a distinct 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

peculiar 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,

tliough 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
unsatisfactorv state.
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Kryptogamen Fhravon Sachsen, der ober Lav.sitz, Thurinyan,

und Nordbohmen. Dr. L. Uabenhorst. 1863.

Beitrage zur ndheren Kenntniss und verbreitung der Algen.

Dr. L. Eabenhorst. 1863.

Flora Europcea, AJgarum Aqua dulcis et submarine. Sectio

1. Algas Diatomaceus complectens. Dr. L. Eabenhorst.
1864.

Ueber neiie oder ungenlUjend gekannte Algen. A. Gruxoav^
Verh. der Akad. Wien, 1860.

Die bsterreichischen Diatomaceen. A. Giiuxo"sv, Verh. der

Akad. men, 1S6.2.

Ueber einige neue und ungeniigend bekannte Arten und
Gattungen von Diatomaceen. A. Grunow^ Verh. der

Akad. tVien, 18G2.

The advance that has beeu made in the pursuit of micro-

scopical science during the last few years^ stimulated by im-
proved and cheaper instruments and the advantages observers

have over their predecessors in good introductions to the

various branches of study, has, in no field, been greater than

in the investigation of the microscopic forms of Algee. Of
these the special favorites have beeu that class whose sili-

ceous skeletons afford, in many cases, such beautiful objects

for mere admirers of the wonders of nature, whilst the eluci-

dation of their modes of structure, propagation, and grov>th,

are equally attractive to the scientific observer, and afford

some of the most difficult problems of microscopical study.

This tribe or class of Algse, known as the Diatomacese, has

for many years occupied the attention of observers, both in

Europe and America. Their indestructible siliceous skele-

tons are found in abundance in every quarter of the globe,

every pool contains its species. Rivers, seas, and lakes, are

rich in characteristic forms. The Polar seas abound Avith

them to such an extent that cases are recorded of soundings
being almost wholly composed of their remains. "SYe find

tliem at the lowest depths of the Atlantic, and on the edges

of the newest-formed coral reef in the Tropics. We meet with
them in abundance in the Himalayas and the Alps, and in

Germany, America, and many other localities, whole strata

beneath the surface of the earth consist almost entirely of
the indestructible remains of these minute organisms.

It is no matter of surprise, therefore, at the present daj^,

when microscopes of good working capabilities are easily

obtainable at a moderate cost, that such universally dis-

tributed objects should be one of the most attractive studies
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both for tlie microscopist, wlio merely seeks for slides to

gratify himself and his friends by the beauty and interest of

their contents^ and for the naturalist, who not only admires

their structure, but endeavours to give a satisfactory reason

for the various markings brought out by the higher powers
of the microscope, to work out their habits and distribu-

tion, and to reduce to some kind of systematic order, the

various species which abound in different parts of the globe.

With the Diatomaceaj, as with most other of the lowly

organized forms of animal and vegetable life, it is a matter

of extreme difficulty to arrive at any solution that will meet
the approval of even the majority of observers, of the diffi-

cult question—^Vhat is a species ? Some, in fact, we may
say many, regard every minute variation of form or marking
as sufficient ground for the formation of a nevr species.

Those, however, who have most carefully and extensively

studied these organisms, by a critical comparison of large

suites of specimens, by observing the variation ainsing from
the localities in which they grow, and by studying the

differences arising from the depth, temperature, and nature,

of tiie water in which they are found, or from their living on
saudy, muddy, or rocky shores, are led to the conclusion that

a large number of these so-called species are mere varieties of

some typical forms, whose growth has been stimulated or

partially arrested by the favorable or unfavorable nature of

the locality to the development of their siliceous skeleton.

The majority of our English writers on this branch of na-

tural history, since the time of Professor Smith, have been
more engaged in the examination of gatherings, recent and
fossil, and the descriptions of hitherto unrecognised forms,

than in any attempt at system atising or working out the

structure of the valves of the various species. The works at

the head of this notice show, however, that in Germany the
description of new species, though also largely indulged in,

is combined with, and secondary to, more important objects.

The local floras of Rabenhorst and Grunow giving very full

and detailed description (in the latter case accompanied,
generally, with very fairly executed figures) of the various

species that occur in Saxony, Lusatia, Bohemia, and Austria,

are very useful to students, for the sake of comparison
with the species that occur in our own country, whilst, in

the latest work of Dr. Rabenhoi'st, the ' Flora Europsea
Algarura,' the first section is devoted to a description of all

the known European fresh and brackish water species of

Diatomncepe, for Avhich he proposes a new systematic ar-

rangement, that differs materially from those of his prede-
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cessers ; aud 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 algologj'. 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 Avhole number of genera included in the Avork

amounts to 126, including such as Dictyocha, Choetoceros, &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 v.ork is only illus-

trated by figures to mark 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. Ilabenhorst's and Grunow's
works to the careful consideration of the English student.



QUARTERLY CHRONICLE OP MICROSCOPICAL
SCIENCE.

Observations on Raphides and other Crystals. By George
Gulliver, 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

Iridacese and some other Monocotyledones. In a species of

Melastoma, the same persevering observer has found an
abundance of sphseraphides in the endophloeum and meso-
phloeum, but none in the bark or leaves. In the Mesem-
bryacese he has always met with a profusion of raphides, but,

curiously enough, none are observed in the Crassulacese or

Cactacese. In three plants examined of the order Nyctagi-

nacese, a large number of raphides were observed ; the result,

however, of an investigation of the Plantaginacere and
Amaranthacese was negative. In Chenopodiacese, Phyto-

laccaceae, and Polygonaceae, the presence or absence of

raphides seems a matter of great uncertainty and variability.

On the Ayiatomy ofthe Balanophorea, as regards the Charac-

ters which it furnishes for the Classification of these Plants.

By M. A. Chatin. (' Comptes Rendus/ July 11th, 18G4.)—
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. It is more particularly by the structure of

VOL. V. NEW SER. D
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the stamen, and also by that of the ovule, that the Rhizanths

are elevated in the vegetable scale. The following anatomical

diagnosis of the Balanophorese, furnished by a microscopic

study of their structure, is given by M. Chatin :—Spiral

vessels rare, and never capable of being unrolled ; true cor-

tical fibres wanting ; cells of the parenchyma generally with

numerous nuclei; sclerous tissues frequent; epidermis (of

the parts above ground) with its cells granuliferous, and never

exhibiting sinuous outlines ; stomata wanting ; rhizome with

scattered vascular bundles ; scale-like leaves, with several vas-

cular bundles, which are replaced sometimes by little columns

of sclerous cells
;

pericarp divisible into several concentric

zones, of which, at least one is of a sclerous nature ; anthers

having the second membrane (endotheca of authors) of a

fibrous nature (except in Balanophora), with one or two
layers of filamentous cells arranged en grijfe ; the connective

and the septa usually not fibrous, and destitute of placentoids.

The author then characterises the genera of the Balano-

phorese anatomically, and concludes by promising an investi-

gation of the allied order Rafilesiacese, the results of which
are to be communicated to the Academy.

Researches on the Vihriones. By M. C. Davaine. (^Comptes
Rendus,' October, 18G4.)—The author of this paper accepts

the division of the Vihriones into the genera Bacterium,
Vibrio, and Spirillium, but is inclined to remove them entirely

from the Protozoa, considering them all as plants. In
structure, he affirms that they are homogeneous, and present

analogies to the filamentous Confervse. By exposing various

solutions to the atmosphere, he obtained various forms of

Vihriones, and found that forms occurring in salt water or

fresh water singly were destroyed by an admixture of the two.

New British Epipfiytal Fungi. By Mordecai Cooke.
{' Journal of Botany,' Nov., 1864.)—Mr. Cooke describes

three new forms of microscopic vegetable organisms, parasitic

on Hydrocotyle, Parnassia, and Rhamnus respectively, which
he assigns to the genus Trichobasis.

On the Fecundation and Development of Marsilea. By Dr.
Hanstein. (' Monatsbericht der Akademie der Wissens-
chaften zu Berlin,' August, 1864.)—The following important
observations on this subject are recorded by Dr. Hanstein.
A few hours after the microspores and myaspores have escaped
into the surrounding water, in the manner formerly described
by the author, and issued from their sporangia, the following
changes take place. The small androspores become homo-
geneous and plastic, and contract all round the margin; the
mass then is divided by three planes of segmentation into
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eii^lit parts, and eventually into thirty-two, the process

resembling the segmentation 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.

]!]ach 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 into 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 spermatosoids 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 Eedi, Spallanzani, Pouchet,

Jolly, Mussct, 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 ISIr. Samuclson, 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 vegetable infusions, as

also the Amwha Glcicheni and OijcJidiam glaucoma. These

animalcule were also detected in window-dust and exposed

distilled water, from the same locality as that in which the

infusions were placed. Mr. Samuclson detected similar

forms to those noted by his coadjutor, and proposes to make
the Amoeba a new species, under the name A. Balbianii.

These and Yortieella, Enchetis, Kerona, and an Entomos-

tracan, were found in distilled water ; and the author asks
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whether it is possible that these forms should be repeatedly

produced by heterogenesis, considering that the presence of

ova and zoospores in the air is the true explanation of the

phenomena. A very pleasingly executed plate illustrates

Mr. Samuelson's paper.

Observations on the Structure of Amoeba and Actinophrys.—
Recently, at a meeting of the Boston Society of Natural

History, Dr. Wyman gave an account of some Araoebse which
he had obtained in a rather remarkable manner. They ap-

peared first as minute points, and gradually developed, in

some fibrine placed with water, between two plates of glass,

for the purpose of observing its decomposition. They ap-

peared to consist of a simple sarcodic mass, in which granules

were numerously imbedded ; these passed out of the Amoebae
with great freedom, and Dr. Wyman was inclined to consider

these animals as deprived of any proper integument. Dr.

Henry James Clark was inclined to disagree with Kolliker

as regards the homogeneous nature of Actinophrys, consider-

ing the vacuoles displayed in that animal as true cells. Dr.

Clark had observed these cells with an objective of 150 de-

grees angular aperture, made for him last June, by Tolles, of

Canastole, New York, with which he had no difficulty in

working, through a sufficient depth of water to cover the

Actinophrys, and he states that he could readily detect the

walls, not only of the superficial but also of the innermost cells.

Professor Clark, who communicates an account of this dis-

cussion to the ' Ann. and Mag. Nat. Hist.,' November, 1864,
draws particular attention to the angular aperture and work-
ing distance (^Vth of an inch) of this objective. He also

briefly states his views on the production of vibratile cilia,

which he considers to be produced in the amorphous inter-

cellular substance, as also the " cuidse " of Coelenterata.

On the Formation of Coral. By M. Lacaze Duthiers.
{' Quart. Journal Science,' iv, 1864-.)—A series of investiga-

tions were recently undertaken by M. Duthiers on this

subject, for the purpose of prosecuting which he has been
spending some time on the coast of the Mediterranean.
In the present paper he speaks first of the observations

of Peyconnel rejected by the French Academy, and complains
bitterly that so notable a discovery as the true nature
and affinities of corals with the animal kingdom should
thus have been transferred from the archives of France to

those of England. In tracing the development of the red
coral M. Duthiers had considerable difficulty, in consequence
of the apparent impossibility of retaining the ova of the
polyp in a state of vitality. He, however, at length succeeded.
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and watched their development from a spherical, naked
vesicle, to the perfect coral. The first change observed was
a lengthening in the ova, a cavity forming (subsequently
developed into the mouth) in the interior—a worm-like
creature provided with minute porapodia being produced, the
length being scarcely -re^h of an inch. These worm-like
larvae had a tendency to aggregate and flattening to apply

their extremities to the sides of the glass vessel in which
they were placed. This they all eventually did. They then
gradually enlarged in breadth and diminished in length,

becoming lens-shaped discs, in the midst of which was the

oral aperture : around this the tentacles were developed.

The characteristic red colour of the ectoderm was then
developed, whilst the tentacles retained their want of colour,

appearing in the perfect coral-like white stars. The develop-

ment of the coral is then, as M. Lacaze Duthiers shows, a

simple one, and not attended with any of those remarkable
phenomena incident to the growth of other coelenterates.

Observations on the Mode of Fecundation of the Amphileptus
Fasciola. By M. Desgoultes {' Comptes Rendus,^ October,

1864.)—Whilst observing some confervse in the month of

December, the author observed very numerous individuals of

Amphileptus. One he found performing rotatory movements,
revolving round a point. This he watched for some time, till,

at length,it performed sundry convulsive movements, its caudal

extremity became truncated, and gave passage to a round
gray body. At this moment another individual arrived,

leisurely swimming over the field of observation ; suddenly,

on coming near to the protruded vesicle appended to the

revolving Amphileptus, it threw itself against it, and by the

movements of its body aided the disengagement of the vesicle

from the first specimen. The Amphileptus, liberated from
its burden, retired into a confervoid mass, whilst the " accou-

cheur " attached himself to the vesicle, passing himself over

it and rubbing his body against it. These movements were
continued for four minutes, when the " accoucheur^^ departed,

and the other Amphileptus came from its retirement and
began to advance towards the vesicle, which appeared then to

be seized and rubbed till it was broken and its contents

liberated in the form of little bodies considered by M.
Desgoultes as eggs. The fecundation was several times

observed by the author, but the subsequent disintegration of

the vesicle was only noticed in this single instance.

A Contribution to the Anatomy of Bothriocephalus latus.

By Dr. Ludwig Stieda. (' Riechert und Du Bois Raymond^s
Archiv^ (Miiller), July, 1864.)—Avery careful and well-illus-
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trated paper appears on this subject. The author has chiefly

studied the disposition of the generative organs, and his

results are thus summed up at the conclusion of his paper

:

1. The body-substance of the B. latus is a simple cellular

matrix.

2. The outermost covering of the surface of the body is

composed of a structureless cuticle.

3. The elements of the muscles are spindled-shaped, like

the type of the so-called smooth muscles of vertebrata com-
posed of cells. They are disposed in three bundles, and
form, a, a series of circular or ring- muscles; b, a series of

long muscles ; c, isolated oblique muscles.

4. The B. latus has a genital-pore.

5. The male organs consist of, a, the testes situated at

the side of the rings ; b, of the united excretory tube of all

the testes, the seminal duct, which passes into, c, a muscular
sac, of which the anterior end bent upon itself exposes,

d, the penis, which discharges the function of a genital-

pore.

6. The female organs are, a, a tough vaginal canal dis-

charging into the genital-pore below the muscular sac ; b, a

tough, H-shaped ovary, placed under the muscles on the central

surface; c, yelk-sacs and yelk-ducts are disposed over much
of the integument of the side of each ring, and joining with

one another, take the form of a coi'n sheaf—from these a

system of canals arises in the middle of the ring; cl, the

excretory duct of the ovary receives the yelk-duct, which meets
it in the middle, besides a canal coming from the end of the

vagina ; e, the uterus, or egg-holder, is a canal folded up in

many loops, which possesses an independent opening beneath
the genital-pore; /, the junction between the beginning of the

uterine canal (Knauel rohre) and the end of the ovarian

duct takes place at an enlargement of the latter (Knauel
driise.)

Note on the Tei'mination ofMotor Nerves among the Crustacea

and Insects. By M. Ch. Rouget.—In his last note on
the termination of motor nerves, Kuhne, the author states,

seeks to establish a similarity between the mode of termi-

nation of the nerves among the Articulata (long since

described by Doyere) and that which he (M. Rouget)
discovered in the superior Vertebrata ; an assimilation which
is by no means in accordance with the facts. Cancer
mcenas, articus, larvJB of the Diptera, and Coteoptera, were
the subjects of M. Rouget's examination. He finds that

the cone described by Doyere and Quatrefages really exists,

but is not the termination of the nerve. The form and appear-
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ance of the cone and its fibrils depends on the amount of

tension. The termination of the nerve in beetles is similar

to that in the Batrachians, but there is no general similarity

between tbe Artieulata and Vertebrata in this respect. The
axis cylinder presents no modification of structure or appear-

ance in the three higher classes of Vertebrata, but spreads

out in the form of a finely granular plexus_, accompanied by
an aggregation of minute globules. Whether these researches

are confirmatory of Dr. Beale's, M. Rouget does not say. His
results seem certainly to agree better with those of our own
countryman than with those of Kuhne or Kolliker. {' Comptes
Eendus/ Nov. 21st, 1864.)

A paper on the same subject as this will be found in

the last number of ' Kolliker und Siebold^s Zeitschrift ' for

this year, by Dr. Lehman, of Copenhagen, detailing the

results of some important original investigations.

The Embryology of Insects. By Dr. August Wiesemann.
—Two very valuable papers on this subject have lately been
published, one in the October number of Reichert's ' Archiv/
and the other occupying the whole of the July number of

KoUiker's and Siebold's ' Zeitschrift.^ We have not space to

notice the various details of microscopic and minute anatomy
which are given by the author, but would just draw attention

to the subject as one of great interest. Dr. Weismann's
papers are profusely illustrated.

On some peculiar' Structures in the Seminal Fluid ofJanthina.

By Fritz MUller. (' Wiegman^s Archiv,^ 1863, p. 179.)

—

During some observations made on the shores of tbe Mediter-
ranean the author detected numerous little bodies, apparently

possessed of head and tail, freely swimming in the seminal

fluid of Janthina. He at first considered them as parasites,

but on a subsequent examination found that their filamentous

appearance and movement was due to the aggregation of

zoosperms ; and hence he concludes that they are sperma-
tophora. The question, however, is one admitting of further

investigation, likely to be attended with interesting results.

(See 'Ann. and Mag. Nat. Hist.,' Dec, 1861.)

On the Muscular Submucous Layer of the Intestine of
Mammifers. By M. Louis Fasce. {' Robin's Journal.')

—

The disposition of the muscular layers of the intestines, as

shown by M. Fasce, is as follows :—1. Muscular fibres placed

beneath Lieberkuhn's tubes, surrounding them partly, always

disposes in the same direction. 2. Connective tissue sepa-

rating the above from, 3, circular muscular fibres. 4.

Longitudinal fibres. This layer is three times as thick as
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any other. 5. Submucous tissue. 6 and 7. Sub-serous mus-
cular layers, longitudinal and annular. 8. Serous membrane.

The Gray Substance of the Medulla Oblongata and Trape-

zium.—Dr. Dean, in his recent researches published at Wash-
ington, gives some important observations on the decussation

of the hypoglossal roots, &c. In the medulla oblongata he
considers that we have three classes of nerve-fibres

:

1. Vagus (spinal accessory) and hypoglossal roots, which
arise from or terminate in cells in their respective nuclei.

2. Vagus (spinal accessory) and hypoglossal roots meeting
in cells.

3. Vagus (spinal accessory) and hypoglossal roots directly

continuous.

He also gives some observations on the olivary bodies, and
is disposed to agree entirely with Mr. Lockhart Clarke, con-
sidering that the groups of very large cells from which the
upper olivary bodies originate, are developed from the remains
of the antero-lateral nuclei. ('Amer. Journal Medical
Science.^)

On the Conditions of Osteo-genesis with or without pre-
existing Cartilage. By M. Robin. (' Robin's Journal,^

September and December, 1864.)—M. Robin is publishing
an important series of observations on this subject, which
he has made during very laborious researches. The papers
are illustrated by drawings from nature.

Researches on the Mucous Membrane of the " col-uterim."

By M. CoRNiL. ('Robin's Journal,' September, 1864.)
On the Epithelium of the Urinary Canal. By Dr. H. Linck,

(Reichert and DuBois Raymond's 'Archiv,' July, 1864.)
A Contribution to the Histology of the Pacinian Corpuscle.

By Professor Hoyer. (Reich, and Du Bois Raymond's
' Archiv,' July, 1864.)

On the Pathology of Tetanus. By J. Lockhart Clarke.
('Lancet,' Sept. 3, 1864.)—Of all the diseases to which the
human frame is subject, while in none more than in tetanus
the pathology has perplexed inquiries, in none, perhaps, have
the skill and ingenuity of the practitioner been more variously
but vainly expended. It is lamentably true that in many
disorders a complete knowledge of their pathology has been
but of little avail in pointing to the method of cure ; but in

tetanus we have not hitherto enjoyed even the possible

advantage of this kind of knowledge, however unavailable
it may prove; so that the different plans of treatment, which
are numerous, have been wholly tentative or empirical.

In this frightful malady it may be said that scarcely any-
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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. In other cases of tetanus in which the sympa-
thetic ganglia have been examined, they have been found
perfectly healthy.

Of the peripheral nerves in tetanus, many cases of well-

marked disease have been recorded by diflerent 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 disease 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.f Of the spinal cord itself, the

principal abnormal appearances that have been hitherto ob-

served consist only of hypersemia 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 I lately made on the spinal

cord in the two following cases which occurred in St. George's
Hospital.

On the 30th 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 severely 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 dyspnoea, 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 so curved that the hand and forearm could be passed
between it and the bed. He had the risus sardonicus ex-

* 'Revue Med.,' 1827, vol. iv.

t 'Neue Not. aus dem Gebiete der Natur uud Heii Kunde/ 1837, vol.

i, No. i.
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pression of face. The pulse was weak, hut regular—100.

Every ten or fifteen minutes there was momentary contrac-

tion of the facial and spinal muscles. Attempts at degluti-

tioUj or taking a deep inspiration, brought on these spasms

immediately. The breathing was nearly all abdominal, the

thorax moving very slightly. The right leg was inflamed

about its middle, and there was a deep slough four inches

long and two inches wide. The actual cautery was applied

from the occiput to the middle of the dorsal region, the

patient being under the influence of chloroform. The spas-

modic attacks gradually increased in frequency as well as

intensity, and the man died in one of them on the morning of

the 13th. He could move his jaw fi-eely during the last four

hours.

The post-mortem examination was conducted by my friend

Dr. Dickinson, of St. George^s Hospital, who gave the fol-

lowing account of the external aspect of the spinal cord :

—

" The sheath of the cord was natural in appearance. It had

a reddish hue, owing to the fulness of the vessels on the

surface of the cord. Over its whole extent the cord was

covered with large injected vessels, which were nearly as

thick as whipcord. They were near together, and ran more
or less parallel to the length of the cord. The white and

gray matter were both congested, and the puncta Avere very

conspicous everywhere.^'

A portion of this cord—the principal part of the cervical

enlargement—was given to me by Dr. Dickinson. It was

already hardened by long maceration in chromic acid. In

sections I found the gray substance in particular very much



QUARTERLY CHRONICLE. 59

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 {b) , and has destroyed a part of the anterior commis-
sure by extending to the right as far as c. The same parts,

of the gray substance of other sections, more higldy magni-
fied, are represented in Figs. 2 and 3. In Fig. 2, a large

quantity of granular exudation [a) has enveloped and partially

destroyed some blood-vessels, and the pia mater which sup-

ports them. The exudation extends to the left, arovind the

bottom of the anterior column (e), destroying a portion of
the anterior commissure, and following the course of an
evidently diseased blood-vessel (/) 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 h, 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 k, is another elongated, finely

gramdar, and almost pellucid area of degeneration. On turn-
ing to Fig. 1, we find that small areas or patches {d, d, d, d),
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which under a high power are seen to be of this description,

are scattered over different parts of the gray substance.

Most of them may be seen to lie, as they probably all do, at

the side of or around blood-vessels. In some places they

are exceedingly minute, and much more numerous than they

are represented in the figure.

Of the second case of traumatic tetanus the history is as

follows :

On December 26th, 1863, a girl, aged seven years, trod

on an iron meat-stand, and received a small wound on the

F1G.3

ball of the toe of the right foot. Some pain and inflamma-

tion followed, and the part was kept poulticed. On January
7th, 1864, the mother noticed a peculiar expression about

the face, and forty-eight hours later the girl complained

of pain about the lower jaw. On the morning of the 10th

she had lost all power of opening the mouth. On the evening

of the same day her head began to be drawn backward, and
her spine to be somewhat curved. The following day she

had opisthotonos and sardonic grin ; the pulse was small and
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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 L2tli 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 IGth 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 its interior. 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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rior and lateral. Sometimes the lesion Mas in the form of a

granular deposit around blood-vessels ; sometimes in the

form of globular masses or rings, arising from injui'v and
displacement of the white su.bstance of the adjacent nerve-

fibres. The latter appearance was more frequent in the

white columns and along the sides of fissures containing

blood-vesselsj where the tissue had occasionally the aspect

of a moth-eaten cloth. In some places the lesioual spots

were exceedingly small, and might easily have been mistaken
by an unpractised eye for the natural appearance of the

part.

Although I shall abstain from giving any decided opinion

on the exact nature of the morbid action in tetanus until I

have examined more cases, the plan of treatment which I

should try would be the following :—Division of the wounded
nerve as early and as high up as possible ; cupping along the

course of the spine ; frequent doses of calomel combined Avitli

opium ; and potassio-tartrate of antimony, repeated, during

the severer paroxysms, at short intervals and in sufficient

quantity to produce nausea, or perhaps vomiting. The
chief object of the tartrate of antimony is to subdue the

spasms, but it might also assist in arresting the morbid
action of the blood-vessels. Some years back, in the columns
of this journal, 1 recommended the use of tartrate of anti-

mony in those violent and prolonged paroxysms of hysteria

which are so intractable and distressing, and I have never

knoAvn it fail. As soon as nausea supervenes, the spasms,

however violent, begin to relax ; and if the paroxysm be
excited or prolonged by the presence of undigested food in

the stomach, the vomiting will prevent its recurrence. In
tetanus, any depression that might be caused by the antimony
would be much less than the exhaustion of the nervous

system resulting from the violence of the spasms.

I shall be glad to receive the spinal cords and raedullae

oblongata of any patients that may die of tetanus. If they

cannot reach me immediately, they may be cleanly cut Avith

a sharp knife into pieces about an inch long, and preserved

in a solution of chromic acid, in the proportion of 1 part to

300 parts of water. I shall also be glad to receive cords

belonging to cases of muscular atrophy or " wasting palsy."

[We have given the above eases from the ^Lancet,' to

show our medical readers what may yet be expected from
microscopic research with regard to nervous diseases. It

is not because, by a rude inspection with the naked eye, no
chang:es can be observed in nervous structures where nervous
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disease has been present, that such diseases has not been
attended with structural derangement. It is because nervous

pathologists have not yet made themselves masters of nervous

structure that so little has yet been made out. Observers have

but to follow in the footsteps of Lockhart Clarke, to reap a

rich harvest of explanatory facts.

—

Ed.] •



NOTES AND CORRESPONDENCE.

Diagrams of Microscopic Objects.—In looking over Mr. Beale's

new edition of his work, " How to Work the Microscope/' 1

have been struck with his observations relative to drawing

objects in pp. 26—28. There is no doubt as to the general

correctness of his remarks, but, at the same time, it is cer-

tain that there are many amateurs in microscopy who can

never attain any proficiency in the cunning of the pencil. I do

not, however, write to bewail my own inability in this matter,

but for another purpose. The teachings of the microscope

have now become so popular that I, for one, am constantly

being asked to give lectures on the subject at parish rooms,

young men's associations, &c.; and as it is impossible on such

occasions to illustrate one's observations to large audiences

under the microscope itself, recourse must be had to diagrams,

which I have found great difficulty in obtaining. At the

soiree given by the Bath and Bristol microscopical societies

in connection with the late meeting of the British Associa-

tion, the walls of the various rooms were profusely covered

with well- executed enlarged drawings of the principal micro-

scopic objects in the vegetable, animal, and mineral king-

doms, and the same is generally the case at the annual soirees

of the London Society. Now, it appears to me that it would
answer the purpose of any enterprising publisher to bring out

a well-selected series of diagrams illustrating, say, for in-

stance, the structure of insects and plants. Eor these would
find a ready sale amongst schools, families, young men's
associations, &c., and such a proceeding would, surely, do

much towards popularising the microscope. There may
possibly be such a series already published, and if so I should

be obliged to any correspondent who would inform me where
they can be procured.

I take this opportunity to remark that I fancy that the

usefulness of your excellent Journal would be greatly in-
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creased if a little space were afforded in it for queries and
answers from your numerous subscribers.

—

Fred. II. Laxg^
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 jNIessrs. Chapman and Hall, and exe-

cuted by INIr. ^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.

—

Eds.]

Value of Habitat as a Distinctive Species.—At the time my
short account of Homosocladia 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 occurrence
of so-called marine diatoms in fresh water, and vice versa,

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 be
deduced, should certainly be altogether dismissed, and those

species which, directly or indirectly, derive their existence

from the supposition of its correctness should be submitted

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 to thrive there, though
perhaps becoming in time modified in appearance, may be

decided by actual exj)eriment. It is likely, then, that species

hitherto considered distinct from presenting slight differences

of aspect and from occurring in different media, will be
united, when, instead of addiiif/ these grounds to form evidence,

the one is foimd naturally to account for the other. Such
experiments, if carefully conducted, would jorove to be of

more than practical utility, though this ivoidd be something;
and also of general interest, as throwing light upon an im-

VOL. V, NEW SER. E
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portant physiological question^ so that I feel justified in

urging the subject upou all who have the materials at hand,

the more so as little trouble will be found attached to it.

Any results obtained would surely be communicated in these

papers, and the writer of this would be deeply indebted to all

who may furnish him with additional information on the

subject.

I am glad to be able to close these lines with an account of

what I believe to be an encouraging new fact. Through the

kindness of Dr, Abercrombie, of Cheltenham, I have just re-

ceived a living gathering of Bacillaria paradoxa from the

Avon, above Tewkesbury, associated with such freshwater

forms as are common in every roadside ditch, Pleurosigma
attenuatum, Nitzschia sigmoidea, Navicula gracilis (E.), &c.,

and Encyonema prostratum. The unique Bacillaria is very

plentiful, indeed, in this beautiful gathering, and continues,

placed in common well water, in most energetic activity.

Nitzschia dubia is also stated by the same gentleman, on the

authority of Dr. Greville, to be frequent all around Chelten-
ham, though it had no business there." Lastly, our Homce-
ocladia filiformis, or a very similar species, is reported to be
very abundant in the Severn, above Tewkesbury, thus afford-

ing new evidence with respect to the great range of adapta-

bility enjoyed in by these marvellous fairy gems ; and which,
when properly followed up, will certainly not fail to throw a

gleam of light on the obscure paths of physiological inquiry.
—Th. Eulexstein, Stutgard.

N.B.—The following errata should be corrected in M. Euleusteiu's former

coiumuuication (Vol. IV, p. 172)

:

Page 172, in liue S from fop, substitute a comma for the full stop.

,, ,5 11 ,, for Berkeleyia, read Berlelei/a.

„ ,j 9 ., „ Dioki-eui „ Bicklelo.

„ ,, 29 ., ,, Masli(/lola ., Masiogloia.

„ „ oO ,, „ Ilomccdadiu ., Homoeocladia.

„ ;, 31 „ „ Raphdogloea ,, Bhabdoahia,

1, ;j 34 ., „ Homcecladia „ Uomoeocladia.

Page 173 „ G ,- „ Jiifdiliformis ,, filiformis.

lu the title of the paper, /o/ Homcecladia, read Hoiiceocladia ; and the

author's initials are Th., aud not F. L.

Mr. Goddard's Mounting Table.—In the last number of the
Journal, p. 296, Mr. Stokes, writing respecting my table,

states that the balsam in which specimens are mounted is very
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liable to boil. I tliiiik, if the flame of the spirit lamp be
carefully regulated sncli 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 required may be obtained.

—

D. Everett Goddard, Bank of England.
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MicaoscopiCAL Society, Octohei- l2tJi, 1861.

Chaeles Brooke, Esq., President, ia the Chair.

J. AV. Pairey, Esq., D. E. Goddard, Esq., and B. W. Smith,

Esq., were balloted for and duly elected members.
A short paper by M. Neyfc, of Ghent, " On a New Species of

Thrips," was read.

Mr. J. Beck gave a verbal " Account of the Hatching of the

Eggs, and the Progress of the Larvae of the Plea of the Cat."

Novemler dtJi, 1S64.

CiiAiiLES Brooke, Esq., President, in the Chair.

Gr. E. Cox, Esq., was balloted for and duly elected a member.
Dr. Beale gave a verbal comnumication " On the Method of

preparing Delicate Tissues for Examination with High Powers."

A paper by Dr. Greville, " On some New Porms of Diato-

macese," was read ('Trans.' p. 1).

December 14/7/, 1864.

Charles Brooke, Esq., President, in the Chair.

J. Heseltine, Esq., W. AV. Eeeves, Esq., "William Hudson, Esq.,

and AVilliam Cotterell, Esq., were balloted for and duly elected

members.
Pursuant to notice, a discussion took place " On the most Ad-

vantageous means of Illumiuatiug Objects under the High Powers
of the Microscope."

Mr. Tomkius exhibited an appai-atus for greatly increasing the

illuminating power of the ordinary gas.

Dr. L. JBeale gave notice that, at the next Anuual Meeting,

he should move that ladies be eligible for admission as members
of the Societv.
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PRESENTATIONS ^ro THE MICROSCOPICAL SOCIETY.

October 121h, 1864.

Reptiles of British India, bv Dr. Guutlicr. Rav Society,

1S04 .

Dr. Bowerbank on British Sponges
Uuartcrly Journal of Geological Society, No. 79
Journal of the Linnean Society, No. 29
Transactions of the Tyueside Naturalists' Eield Club,

Vol. I, Part II. \
Canadian Journal of Industry, Science, and Art, Nos.

51 and 52 . ' .

Memorias da Academia real das Sciencias de Ijisboa,

Tom. 3, Part I. .

Historia de nieraorias da Academia real das Sciencias

de Lisbon, Tom. 3, Part I .

Catalogue of Minerals, by T. Eglestou . .-,

Report on Patents, 2 vols.

Smithsonian Report of the Trustees of Comparative

Zoology ....
Miscellaneous Collections, Vol. 5, 186i
Contributions to Knowledge, Vol. 13
Boston Journal of Natural Ilistory, Vol. 7, No. 1

Gray Substance of the Medulla Oblongata and Trape-

zium, by John Dean
9 Photographs of Ditto, by John Dean
] 5 Photographs of Thrips, by ifonsr. Neyt
Popular Science Review, Nos. 10 to 13
Intellectual Observer, Nos. 30 to 33
Die dstcrreichischen Diatomaceen, by A. Grunow
How to work with the Microscope, by Dr. Lionel S.

Beale, 1861 . . .

The Annals and Magazine of Natural Historv, Nos. 79

to 82 .

'
.

November 9th.

The Intellectual Observer, No. 31
The Photographic Journal, No. 150
Quarterly Journal of Geological Society, No. SO

Ijist of the Geological Society, ISGi
The Canadian Journal, No. 53 .

The Annals and Magazine of Natural History, No. 83

December 14///.

The Intellectual Observer, No. 35

A Mahogany Rotating Table for Microscopes

On some new and sino;ular intermediate forms of

Diatomacea;, by P. W. Lewis, M.D., Philadelphia

Notes on new and rarer species of Diatomacere, by P.

W. Lewis, M.D., Philadelphia

Twenty Slides, illustrating the above Papers of Dr.

Lewis . . . . •

Two Slides

—

HonurochnUa fdifornls, freshwater, near

Stuttgart . . .
_

•

Finnvlaria nohilis. Professor Eulenstcin,

Stuttgart ....
W. G. Se

Frcseiiied hi/

Subscribed for.

Ditto.

1 he Society.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Smithsonian In-

stitution.

The Editor.

Ditto.

The Autlior.

Ditlo.

Purchased.

The Editor.

Ditto.

The Socielv.

Ditto.

Ditto.

Ditto.

The Editor.

AV. K. ]5ridgman.

The Author.

Ditto.

Ditto.

Ditto.

AiisoN, Candor.
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ADDITIONAL SUBSCRIBERS TO THE QUEKETT
MEMORIAL FUND.

G. Busk, Esq., E.R.S.

H. Coles, Esq.
— Chambert, Esq.
— Cowan, Esq.

Dr. Guy .

— Hewitt, Esq.

H. Lee, Esq. .

R. Mesteyer, Esq.

M. Marshall, Esq.

M. Pillisclier, Esq.

Powell and Lealaud

J. Stainton, Esq.

J. Suffolk, Esq.

W. Wri£?ht, Esq.

J. Van Voorst, Esq.. F.L.S.

1
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From Cliffe, the excursionists wended their way to tlie Catholic

Reformatory near Market-Weighton, Avhere they had an invitation

to view the establishment of that locality. Here they were most
hospitably received by the Eev. Father Caccia and Professor
Gragliardi, wlio had thoughtfully prepared a sumptuous repast

for the hungry visitoi's. It is perhaps unnecessary to say that full

justice was done to the feast. After enjoying the repast, the
health of the reverend gentlemen at the head of the establishment
was drunk, and a cordial vote of thanks passed for the kind and
hospitable reception the members had received. The visitors were
now conducted over the Reformatory, and were much gratified

with the admirable arrangements in connection with the juvenile

criminals, and the kind and fatherly manner in which the head of
the establishment apparently keeps watch over his charge. The
farming operations were now inspected, and the judicioiis system.

of marling noticed. Formerly the whole country hereabouts had
evidently been a waste of sandy peat. Marl of a dark-red colour

was found on the estate, and this, applied with judgment, has
worked wonders, and now the land produces excellent crops of
corn, hay, and turnips. All the manual labour is done by the boys
belonging to the Reformatory.

After taking leave of the gentlemen connected with the
Reformatory, the members commenced their homeward walk
towards Newbald, the botanists finding, en route, a locality for

the beautiful and rare fern Osmunda regalis.

On arriving at Newbald tea was discussed, and soon afterwards

the conveyance started homewards. Thus was brought to a con-
clusion a day that will be long remembered by the members as

the most pleasant excursion made since the commencement of the

Society.

Note.—On the subject of diatoms it might be, perhaps, well
to make note by the several Societies the period of various gather-

ings by their respective members, as, for instance, P. atteniiatum,

AmpJiipleura pellucida, &c., in such a month, after rains, or dry
weather, in ponds, ditches, &c. P. angulatum, P. fasciola, P.
MaJcnivi, or others, relating to salt or brackish waters, lagoons,

stagnant or running waters, thus tending to confirm or advance
opinions and knowledge already existing on the subject.—W. H,

Oxford Mioeoscopical Society.

This Society was founded in April, 1864. The Rules, of which
a copy is annexed, were adopted.

I.—That a Microscopical Society be formed for the study of
subjects directly connected with the use and structure of the
Microscope, and for the collection of Microscopic objects.

II.—That the Meetings of the Society be held at least twice in
each Term.
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III.—That the business of the Meetings consist, Pirst, of com-

munications ou subjects connected with the study of the Micro-

scope ; Secondly, of the display of objects of general Microscopical

interest.

IV.—That any Member be at liberty to bring with him to the

Meetings one or more friends, provided that the same person is

not introduced more than once during the term.

V.—That the Of&cers of the Society be a President, a Secre-

tary, and live otlier Members, who, with the President and

Secretary, shall constitute a Council.

VI.—That the Officers of the Society be elected, and other

general business transacted, at a special Meeting to be held

annually at the beginning of Lent Term:—that the President

shall continue in Office for not more than two consecutive years,

that the Secretary shall be re-eligible, and that at each election

two of the other Members of the Council shall retire.

VII.—That the name of any person desiring to become a Mem-
ber shall be submitted to any Meeting, with the names of his

Proposer and Seconder ; and that his election shall take place at

the following Meeting.

VIII.—That an Annual Subscription, at the rate of 2s. Gd. a

Term, together with an entrance fee of 25. Qd., be paid by each

Member.
IX .—That at the beginning of each Term, Members intending

to oblige the Society with scientific communications, shall, if pos-

sible, send their name to the Secretary, with the subjects which

they propose to illustrate.

X.—That it shall be the duty of the Council to determine eai'ly

in each Term the days on which the Meetings of the Society shall

be held ; and, as far as practicable, the subjects to be discussed

thereat ; and that the Secretary shall send notice of the same to

each Member three days before such Meeting.

XI.—That books be kept by the Secretary, in which the names

of Members, an abstract of the transactions, and the fiiiaueial

accounts of the Society, be duly entered.

XII.—That every Member possessing a Microscope be requested

to attend at the place of meeting, bringing with him his Micro-

scope and Lamp, a short time before the business of the evening

is to commence ; and that the Secretary shall see that at least

two Microscopes are on the table at every Meeting of the Society.

XIII.—That these rules shall not be altered without at least

one Term's notice, and the consent of two thirds of the Members
present.

The following gentlemen were elected to serve upon the Council

:

Dr. Acland, President, Professor Phillips, Professor EoUeston,

Professor AVestwood, II. Gr. Madan, Esq., C. Eobertsou, Esq.,

Council, Eev. AV. Tuckwell, Secretary.

Two Meetings were held in the Museum during the following

Term. An Address was delivered by the President, which he has



rUOCEEDINOS OF SOCIETIES. 73

undertaken, at the unanimous request of the Society, to print

;

and the following objects were exhibited, with comments and
explanations.

By Professor "Westwood—The scales of certain butterflies,

affording criteria for the discrimination of species.

By Mr. Eobertsox—Young fish, in the ova or newly hatched,

displaying tlic circulation of tlie blood.

By Professor Phillips—Sections of wood, charred for greater

distinctness, and mounted in balsam.

By Professor Eollestok—Sections of the molar teeth of a

Sumatran and American Tapir.

By Mr. Thomas—A scarce Rotifer, not known to have been
anywhere described.

By Dr. Tuckwell—A portion of human Epidermis, containing

the burrow of SarcojJtes scabiei, with the acarus, its ova and excre-

ment, in situ.

By the Seobetaet—Diatoms embedded in the tissues of a

caterpillar.

At the first Meeting nine microscopes, at the second, eighteen

microscopes were displayed.

The Society, starting with thirteen members, lias risen in tliree

months to forty-six. A room in the Museum has been placed at

its disposal by the President, and a first-class microscope, due to

the munificence of the Eadcliife Trustees, oi'dered for its use. Its

surplus funds will be devoted to tlie collection of books, drawings,

photographs ; and the formation of a cabinet of slides. Gifts of

various kinds are beginning to flow in, and the President has

offered a handsome sum of money towards the establishment of

periodical prizes on subjects connected with the microscope.

Beitish Association, Bath.

Mtchoscopical Soieee by the Bath a>^d Bristol Societies,
Assembly Eooms, Bath.—September 20, 18G4.

Two hundred years ago, August 13th, 1664, Mr. Samuel Pepys
wrote in his memorable diary, ' Comes Mr. Keeve, with a micro-
scope and scotoscope. For the first I did give him £5 lOs., a
great price, but a most curious bauble it is, and he says, as good,

nay, the best he knows in England."
\Vhether we regard the greatness of the price, or the curious-

ness of the bauble, the contrast between 1664 and 1864 is striking

enough. At the soiree we are about to describe, the micro-
scopes were insured for £6000, and saloons of noble proportions,

thronged with the members and associates of the body specially

devoted to the "Advancement of Science," bore witness to the
progress of this "curious bauble."

The conception and entire arrangement of this soiree were of a
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somewhat novel character, and demand a special explanation. The
Batli Society is one of the youngest in the country (founded

December, 1858), and its enterprise in undertaking an affair of

this magnitude and responsibility, and carrying it through with

such a marked success, must be proportionately estimated. As
soon as the British Association accepted the invitation to visit

Bath, the Society resolved to invite the assistance of the British

Society, and conjointly with them to attempt, no mere exhibition

of "curious baubles," but a scientifically arranged and classified

illustration of the results of microscopical investigation in every

natural kingdom. This plan (suggested by the Secretary of the

Bath Society, Mr. J. W. Morris) being at once accepted, and the

cordial co-operation of the British Society being secured, tlie ar-

rangements, which must have involved a vast am.ount of labour

to all concerned, was carried forward to a completeness which was
the theme of unqualified admiration to all who were present.

The plan embi'aced the following features, which were most
faithfully carried out :—On entering the large Ball Eoom, the

visitor found himself in the "Vegetable Kingdom." Large green

placards directed him from Thallogens to Exogeks, smaller ones

from Alg^ to FuxGi.
Coloured diagrams, illustrative of the objects exhibited, afforded

those who could not approach the besieged instruments a means of

rapidly surveying the gradations of vegetable life in structure or

in form. To the illustration of the vegetable kingdom twenty-

nine microscopes were devoted.

Eed inscriptions now announced the " Animal Kingdom," and
at once it was apparent that the recent classification of Professor

Huxley had been adopted ; and thirty-nine microscopes enabled

the observers to follow, by a most interesting development, the

ascending scale from the Amoebiform Rhizopods of the Protozoa
to the high degree of structure illustrated by the beautiful prepa-

ration of the organs of the Insects.
Here, however, the large room had to be exchanged for another,

and passing the sergeant of militia, who strictly guarded the exits

and the entrances, the studious "member" or "associate" found
himself or herself, as might be, in another department, where
the " Histology and General Anatomy " of the Yeetebeata
were displayed by seventeen microscopes ; and yellow labels in-

vited the inspection of Geological, Chemical, and Mineralogical

collections, to which twenty more microscopes were allotted.

An observable feature in the arrangements, which the unavoidable

haste of such an occasion did not, however, permit of being fully

appreciated, was the supplying to almost all the microscopes a
"series" of slides illustrating the entire subject under exhibi-

tion, the printed synopsis informing the visitor that " any object

miglit be selected from such series for examination."

A third room.—a capacious octagon—was devoted to the exhi-

bition of microscopes and other philosophical instruments. Here
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Messrs. Sniith aucl Beck, Ladd, Baker, &c., of Loudon, and Hus-
bands and Clarke, of Bristol, were iu full force. And herein was
illustrated the distinctive idea of the Bath Soiree. The microscope,

as an optical instrument—a triumph of optical science—was
kept to itself. The mici'oscope, as an aid to scientific investiga-

tion in well nigh every branch of natural science, claimed its

rank, and kept it. There has been quite enough of the " curious

bauble" style of soiree, and the resolute endeavour to assert the

real relation of the instrument to general science, could not

have received more fitting illustration than when two microsco-

pical societies united to play the host to the British Association.

Every microscopical society is, indeed, such an association in minia-

ture, so long as it regards the instrument, as an instrument, a

means to an end, and, in a generous and comprehensive spirit,

surveys the entire field of inquiry which it is called upon to

illustrate by the special power at its disposal.

In conclusion, we may observe that each of the microscopes

enumerated above was manipulated by a member of one or other

of the societies, or by one of their friends ; but lest we may
appear to be actuated by a microscopic partiality for what must
be regarded as a microscopical triumph, the words of the " Autho-
rised Reprint of the Report of the British Association" may
here be quoted

:

" The arrangements, whicli were under the able direction of

Dr. Wilbraham Falconer, President of the Bath Microscopical

Society ; Mr. J. "W. Morris, its secretary; and Mi\ Leipner Acting
Secretary of the British Microscopical Society, were admirable in

the extreme. So brilliant was the assemblage that it appears

almost invidious to enumerate the names of any of the company
who were present. Science, learning, wit, and beauty were
equally well represented, and the result was a scene which will

never fade from the memory of those who witnessed it, and of

which it may be said in the words of a celebrated Irish poem,
as translated by Dean Swift, that, like

"
' O'Rourke ! noble feast, it will ne'er be forgot

Bj those who were there, and by tliose who were not.'

"

The following is the programme of the arrangement of specimens

at the meeting :

—

VEGETABLE KINGPOM.

VEGETABLE CELL AND CELL CONTENTS,

1. Forms of Cells. Hairs of Plants. &c.

2. Spiral Cell and its modifications. Series.
3. Yeast Plant.

4. Cell contents. Circulaticn of Endochrcme.
5, 6. Starch. Raphides. Cystoliths. &o. Seeies.
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THALLOGENS.
ALGiE.

PBOTOPHYTES :

—

7. Volvocineae. Volvox globcdor.

Desmidiacea?.

8, 9. Diatomacese. Series.
10. Palmellaceie.

Ulvacese.

Oscillatoriacese. [living.)

Nostocaceas (liviiig.)

11. Siplionacea). Vavclteria, dx.

Confervacege.

Coujugatea?. Zygnema, dc.

CliajtoplioracesB.

12. Batrachospermea?. (living.)

Characea?. Chara, Nitella, &c.

13. Melanospermeae. Series.
14. Rliodospermea;. Series.

FUNGI AND LICHENS.

15. Spores. Gonidia. &c.

Sections of Fungi. Moulds, kc.

ACROGENS.
HEPATIC^.

10. Jungermannias of Bristol District. Series.
17. Spores and Elaters of Jungermannia.

Eructificatiou of Marchantia.

MTTSCI.

18, 19. Develoi^ment of Mosses : Antheridia. Arcliegonia, Capsules,

Leaves, &.Q. Series.

lycopodiace.5:.

20. Fruit of Selaginella, &c.

EQUISETACE^a:.

Siliceous cuticle.

Fructification.

FILICES.

21. Development of Ferns. Protballus.

22, 23. Sections, Fructification, &c. Series.

ENDOGENS.

24. Sections of Canes. Palms, Lilies, kc.

25. Fmctification of Orcliids.

26. Grasses. Siliceous Cuticles.

PoUen.

EXOGENS.

27. Epidermal Structure.
28. Stem Structure. Wood. Series.
29. PoUen". Seeds, &c.
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ANIMAL KINGDOM.

PROTOZOA.
RHIZOPODA.

1. Amceba. {living.)

2. Foraminifera. Series.
3. Soundings : Atlantic, Red Sea, &c.

SPONGIDiE.

4. Sponges. Spicules, Gemnuiles, &c. Series.

INFUSORIA.

5. Vorticella. Steutor. &c.

(j. Noctiluca.

Yibriones in Vegetable and Animal Infusions.

C^LENTERATA.
HYDROZOA.

7. Hydra viridis, &e. (living.)

8. MjTiotbela. Coryne. Tubularia. Laomed-dea. Sertularia. &c.
Series.

9. Polypidoms of Plumulai'iadae, Sertulariada), &c. Series.
10. Auditory Organ of Medusa.

ACTINOZOA.

Spicules of Alcyonium.
11. Gorgonia;. Spicules of Gorgonitc. Series.

MOLLUSCA.

12. Polyzoaries. Series.
13. Polypes. Marine. Series.

Pedicellinida, Cyclostomata.
Ctenostomata. Cbeilostomata.

11. Polyi)es. Freshwater, {living.}

BRACHIOPODA.

15. Sections of Sliells.

CONCHIEERA.

Sections of Shells.

16. Cilia on Gills of Oyster, Anodou, &c.

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

GASTEROPODA.

[G. Pulmonata. G. Dioecia. G. Moncecia.]

18, 19. Lingual Ribbons. Series.
20. Internal Shell of Limax and Arion.

21. Otoliths. Disaections. Series.

CEPHALAPOBA.

22. Shell of Cuttle Fish. Suckers. Lingual Ribbon, &c.
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ANNULOSA.
ECHINODERMATA.

23. Crioioidea. Coraahila. Series.
Development and Histology of Comatula. Series.
Parasite of Comatula.

24. Asteridia.

Ophiuridea.
25,26. Pedicellavise of Asteridia and EcMnidea. Series.

27. Spines, and Sections of Spine, of Echinus and Cidaris.

Series.
Holothuridea. Calcerous plates of Synapta, &c.

SCOLECIDA.

28. Rotifera :

—

Rotifer, Brachionus, &c.

Turbellaria :

—

Planaria.

29. . Nematoidea :

—

Triddna spiralis, &c.

30. Tasniada:—Headof T. eHipiica. T.CrassicGlli.?, Ax. Ovaries,

&c. Cysticerciis from Human Brain partially developed
into Tape Y/orm.

Trematoda. Fluke, &c.

ANNELIDA.

Discophora. Original preparations by JoHNSON, illustrating

his work on tlie Leech. Series.

CRUSTACEA.

31. CiiThipedia. 'Ki&iologj oi Lepas Hillii, Conchoderma virqafa,

&c.

32. Ostracoda. Ctjpris, &c.

Copepoda. Cyclops. Suctorial Crustacea, a:c.

Brancliiopoda. Daphnea, tCr.

33. Edrioptiialmia. CapreVia.

Podoptlialmia. Sections of ijiieii. Majalopa Sind Zoea.

ARACHNIDA.

84. Acari. Parasitic Acai-i, Eggs uf Actiri. Series.
35. Sj)ider3.

Cheiifer.

MYRIAPODA.

Juius. Exuvia of Myriapod.

INSECTA.

36. Parasitic Insects?. Series.
37. Whole mounted Insects. Series.
38. Parts of Insects. Scales. Hairs. Eyes. &c.

39. Anatomical j)reparations :—Spiracles. Trachese. Tongues.
Gizzard, ccc. Series.

HISTOLOGY aud ' GENERAL ANATOMY ' of the

VEIITEBRATA.
Bone System— >

1, 2. Fish.

Amphibian.



PROCEEDINGS OF SOCIETIES. 79

B/eptilian.

Bird.

Mammalian.

Muscular and Fibrous System—
3. Muscle, voluntary and involuntary.

Fibrous tissue.

Elastic tissue.

Cartilage.

Nervous System and Organs or Sense—
4. Nerve. Pacinian bodies.

Otoliths of Fisli. Series.
Structure of Crystalline Lens of Fish.
Papillae and Nerves of Tongue.

Integumentary System—
5. Sections of Skin, &c.

6. Scales:—Cycloid. Ctenoid. Placoid. Ganoid. Series.
7. Feather, Series.
8. Hair. E-hinoceros Horn. Baleen. &.c. Series.
9. Hoof.

Nail.

Horn,
10. Teeth. Development of Teeth. Series.

Nutritive System—
11. Blood-corpuscles. Capillaries. Series.
12. Circulation.

13. Gland Tissues.

14. Transparent Injections. Series.
15. Opaque Injections. Series.

miscellanea :

—

16. Sections of Egg Shells of Birds.

17. Histology of Saw of the Saw Fish.

GEOLOGY.
Microzoal Deposits.

1. Crag Polyzoa. Series.
2. Fossils fi-om the Pleioceue. Series.

Foraminifera. Polyzoa. Eiitomostraca. Bone Sections,

3. Fossils from the Eocene. Series.
Seeds. Foraminifera. Eiitomostraca. Mollusca.

4. Fossils from the Chalk and Green Sand. Series.
Sponges. Firraininifeva, &c.

6. Fossils from the Upi^er and Inferior Oolite. Series.
Polyzoa. Entomosiraca, Teetli, &g.

6. Fossils from the Lias, Treas, Carboniferous, Devonian, Silurian.

Series.
Foraminifera. Corals. Polyzoa, Enioinosiraca. Sections

of Teetii and Bone.

7. Sections of Oolitic Limestone, Clifton. Series.
Fossil Otoliths. Series.

8. Sections of Fossil Teeth and Bone. Series.
P. Fossil Diatomaceas. Polycystina. Series.

10. Sections of Fossil Wood, Coal, &c. Series.
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GHEMISTKY.

11. Goiiiometrical analysis for cleterminatiou of tlie chemical
nature of crystals. Illustrated by Dr. Leesou's and Ross's
Microgoniometers

.

12. Crystallization.

13,, 14. Chemical Crystalline preparations : Vegetable Alkaloids. Salts.

Subhmations of Arsenic. Mercury. AntimGny, &c.

ADULTERATIONS,

15, Adulteration of Quinine,

„ Honey,
16, „ Coffee.

., Chocolate.

MINERALOGY.

17, 18, Sections of Minerals :

—

Agate. Hyj^erstine. Avanttirine, &c.

19, Crystalline Minerals :

—

Oxides of Copper. Phosphate of Lead.
Pijrrhite. £'C

20. Native Metals :

—

Gold. Silver. Copper. Antimony.

Birmingham Natuhal History and Microscopical
Society,

During the past quarter several interesting exhibitions have

taken place at the microscopical meetings of the above-named
Society, Amongst tlie specimens shown were:

—

Acronycta Alni,

and Eunomidea ajncuria ; a pair oi Rumpliomicronvidcani ; speci-

mens of lower mountain limestone strata from below the Suspension

Bridge at Clifton ; of volcanic rock from near the cave of Alex-

ander Selkirk at Juan Fernandez ; Favosites Porilandica from
Beachy Island, "Wellington Sound, and others. Of the Pavosites

some beautiful sections were shown under the microscopes.

A graphic and extremely interesting account of a week's sojourn

in Cornwall, illustrated by means of a map. Specimens, both

botanical, mineral, and zoological, &c., were given by Mr. Henry
Webb, at one of the meetings, A paper on the " Common
House Fly," by Mr, Thomas Fiddiau, was also read. The ana-

tomical portion of the subject was very carefully handled, and all

points of difficulty explained. The means by which flies walk
upon the ceiling or on any surface, with their backs downwards,

was particularly pointed out; the old idea of the sucker on the

feet being disproved, and the true instruments which enable the

fly to accomplish this apparently difficult task were admirably ex-

plained. The paper was illustrated by a very splendid lithographed

diagram showing all the principal organs and structures in the

body of the fly.

At the Adjourned Annual Meeting of the Society, held on the

13th ult., a new code of laws was adopted ; and the Secretary's
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report ou the proceedings of the past year read. The Treasurer's

account showed a balance of upwards of£7 in favour of the Society.

A short address by the retiring President was read. Two points in

particular deserve notice. Eeferriug to the new element which had
been incorporated with the Society during the year, the President

congratulated the members on the accession of strength which the

addition of the microscopic section had brought to the parent Society.

He also pointed out the utility of microscopical studies, and the ad-

vances which had been made in every department of science since

the more general use of the microscope had obtained. The meeting
of the British Association for the Advancement of Science, to be

held in Birmingham in September next, was then commented on,

and the members of the Society were urged to use their best

endeavours to forward the cause of science. Votes of thanks to the

various retiring officers were then passed. The retiring President,

W. R. Hughes, Esq., F.L.S., was re-elected, and Mr. James Hinds
was elected Secretary.

Bkitish Phabmaceutical Coneebence.

£atJi Meeting.—September, 1864.

On Microscopical Eeseabch in Eelation to Phabmact. By
Henby Dea>*e, P.L.S., and Henry B. Beady, P.L.S.

We have chosen for the particular subject of the present com-

mvinication, the various preparations of opium. Whether re-

garded in respect to tlieir importance in the practice of medicine,

their variability in strength and character, or the peculiar condi-

tions in which the active matter exists in the crude drug, no better

subject could be found for the pui-pose iu view.

Opium, as is well known, is an extremely composite substance,

being a pasty mass formed of resinous, gummy, extractive and

albuminous matters, containing a lai^ger or smaller per-centage of

certain active principles diffused through it. These principles

are morphine, narcotine (with its two homologues), codeine,

narceiue, meconine, thebaine, and papaverine, either existing free

or in combination with meconic, sulphuric, or other acids, the

sum of the crystalline constituents, exclusive of inorganic salts,

contained in good samples of the drug being from twenty to

thirty per cent, of its entire weight. Any preparation, exactly to

represent opium, must contain the whole of these principles, as

indeed the tincture may be said fairly to do.

It has, however, been shown that some of the principles are

inert, and others even deleterious in their action, and we have con-

sequently had a class of preparations introduced which are under-

stood to be of superior ef&cacy, not from their containing any active

matter which the tincture does not contain, but because they are

free from certain substances which are retained by it. Narceine,

VOL. V. NEW SER. F
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meconine, aud mecouic acid are believed to be inert, whilst nar-

cotine possesses properties widely different from those for which

opium is usually employed. Of the bulkier constituents, the

resin appears to be worse tliau useless, whereas the bitter extrac-

tive, though opinions differ with regard to its precise properties,

seems at any rate to increase the narcotic power of the more
active constituents. A typical preparation of opium should,

therefore, at least contain the whole of the morphine and codeine,

with meconic or some other acid to keep them in solution, and
the bitter extractive. Codeine itself, and the salts of both codeine

and morphine, are readily soluble in either water or alcohol, the

remaining principles are fully dissolved by alcohol, but scarcely

soluble in water ; hence, in the preparations alluded to, water

rather than alcohol is used as the solvent.

The process we adopt in examining the constituents of a fluid

preparation of this sort under the microscope is a very simple

one.

Having, as a preliminary step, taken the specific gravity, and
ascertained the percentage of carefully dried extract contained in

it, we evaporate a small quantity, usually from four to six drachms,

on a sand-bath in a watch-glass, to about the consistence of treacle.

It is then poured upon a slip of glass and covered with a piece of

thin glass, and after standing a few days, it is sealed in with gold-

size. Crystallization sometimes commences before the prepara-

tion is removed from the watch-glass, sometimes immediately

after trausferring to the glass slip, but in many cases for

several days. The time taken is dependent upon one of two in-

fluences, viz., the quality of the opium, and the exact degree of

inspissation.

In determining the value of a preparation from the appearance

of this extractive under the microscope, we do not rely entirely

upon the amount of crystallization, it is requisite to go one step

further to obtain the full value of our labour, and by investi-

gating the form and physical characters of morphine and its com-
pounds, of codeine, narcotine, meconic acid, &c., place ourselves

in position to see the significance of the appearance the slide

presents, and to identify any crystalline principles which may
be present. Nevertheless, even in the absence of very accu-

rate knowledge, any one who will make a few experiments for

the sake of practice, wall soon be able, by observing the presence

or absence, the abundance or scarcity, of certain forms of crystals

easily seen in typical specimens, to pronounce with little hesita-

tion on the quality or genuineness of samples of any of the or-

dinary preparations of opium.

Before proceeding to speak of the opiates which have come
under our examination, it may seem necessary to say a few words
on the forms assumed by the various opium principles and the
physical characters their crystals present.

In the first place

—

Morphine.—The pure alkaloid crystallizes in right-rhombic
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prisms often running into needles. The single crystals have but
little effect upon the polarized ray, but where the solution has

been concentrated (as Irom alcohol), and the acicular crystals are

much overlaid, they present a good deal of colour.

It is exceedingly difficult to say in what condition morphine
exists in opium ; we are well aware that it has been set down as

meconate, with a smaller per-centage of sulphate, but we have
reason to suspect that sulphate is present to a larger extent than
is generally supposed. The messing and manipulation which all

kinds of opium appear to undergo before they reach this country,

renders the belief which is suggested by other circumstances, that

a portion of the meconic acid is decomposed, extremely probable.

It is scarcely likely that a substance which even boiling water
decomposes, evolving carbonic acid, should remain unchanged
through the various treatments to which the drug is subjected.

Meconate of Morphine is set down in chemical works as being
uncrystallizable, a statement to be accepted with reservation ; for

by careful manipulation peculiar conical crystals may be obtained

either from the solution of the commercial salt in dilute alcohol,

or by the evaporation of mixed solutions of morphia and meconic
acid. These crystals do not resemble any which are found on
evaporating opium solutions ; but, as we have said, the subject

requires more investigation than we have as yet been able to give

to it.

Sulphate of Morphine takes the form of small flat-ended prisms;

with a strong tendency to collect in radiating tufts ; the larger

flat crystals only polarized.

Codeine crystallizes in octahedra running into four-sided prisms.

In the octahedral condition it is not easily mistaken for any other

of the opium alkaloids, but the prisms strongly resemble those of

narcotine.

They may be distinguished by their not presenting the fluted

or striated surface which crystals of narcotine have, and by their

much less striking effect on the ray of polarized light.

Narcotine occurs in the form of prisms, with oblique one or

two-faced ends. As above stated, the surface of the crystals is

fluted or striated, and on pressure they break np into tolerably

regular smaller crystals. Owing to a sort of composite structure,

they have very marked effect on the polarized ray, more striking

indeed than any other of the opium principles. AVere it not for

this property, they would be distinguished with great difficulty

from many other crystalline substances which they resemble in

form. There is a tendency, as in other cases, to cluster together

in more or less radiating tufts, but the individual crystals still

keep their shape and do not degenerate into mere radiating

plumose needles, like those of narceine.

Narceinc.—As narceine exists in opium in about the same per-

centage, on the average, as morphia and narcotine, it is of greater

consequence in these investigations than it is in a medical point of
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view, being probably an inert substance. It is readily soluble in

alcobol, and slightly so in water, and therefore must exist to con-

siderable extent in most of our preparations. The absolute form

of the individual crystals it is impossible to determine, but the

masses of delicate, somewhat opaque, silky needles, either radiating

from a centre or taking an irregular feathery shape are veiy

characteristic, and the absence of any effect on a ray of polarized

light is a negative property of importance.

Meconine occurs in six-sided prisms with dihedral summits, and
has little, if an}^, polarizing power.

Thebaine is readily soluble in alcohol, slightly so in water.

From solutions in weak alcohol it crystallizes in beautiful rec-

tangular plates, often associated in tufts more or less radiating

from a centre. It is a most beautiful polarizing object.

Papaverine is present to so trifling an extent that it scarcely

requires notice. The little which is dissolved by boiling water

crystallizes out again on cooling in minute needles often aggregated

in rounded balls, so closely packed as to be quite opaque. The
large crystals obtained from the alcoholic solution possess slight

polarizing properties.

Meconic Jcid.—Although the meconate of morphine in opium
is an acid salt, it seems probable that part of the meconic acid is

also there in a free state ; at any rate, we frequently find it in

preparations. As it is soluble in both alcohol and water, prepara-

tions are pretty sure to contain vrhatever quantity does exist in

the crude drug, unless it has been removed by chemical means.

The form of the crystals is primarily a square prism, but we have

only seen this in minute examples, and it is very difficult to trace

the relationship to this type in the flat, pointed lozenges, somewhat
resembling the attenuated forms of uric acid, which generally

occur. Even these frequently run into still more strange varietal

shapes, whose only resemblance to the lozenge-form exists in their

broad centres and two pointed ends. They all have some effect on
the polarized ray. Boiling water decomposes meconic acid ; car-

bonic acid is given off, and komenic acid, a substance we have not
yet studied, is formed.

"We may now proceed to the practical application of the facts

enumerated, and detail the results of the examination of the many
preparations which have come under our notice.

Of TiirJcey Opium we have investigated—firstly, the tincture,

prepared by ourselves from different samples of opium, as well as

specimens procured from certain well-known operative chemists
;

secondly, the extract ; thirdly, the wine ; fourthly, the more or

less aqueous solutions sold as Liquor Opii Sedativus, Battley's,

one or two samples prepared by ourselves, and specimens procured
from four well-known firms; and fifthly, certain proprietary
opiates, viz. " Black Drop," " Jeremie's Sedative," " Nepenthe,"
and that sold as " Solution of Bimeconate of Morphia."
We must be excused giving the names of the makers from whom
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specimens have been obtained, in most cases, as it is not our

object to sit as inquisitors on our pharmaceutical brethren, though
in one or two instances, where Ave have nothing but good to say,

we may, without ofience, break this rule.

Tincture yields, on evaporation, crystals of almost the whole of

the opium principles, and we find that, as the spirit volatilizes,

the resin is also precipitated in an insoluble form. Our own
preparation, from different samples of good opium, is tolerably

constant, and agrees in appearance with a specimen procured from
a manufacturing house of some standing ; but neither are quite so

rich in crystalUne principles as a sample furnished to us by our

fi'iend Mr. Morson, which seems to have been prepared from
peculiarly fine opium.

JE.vtmct shows a much smaller proportion of narcotine crystals,

with abundance of morphia salts and tufts of narceine. Turkey
opium is not rich in codeine, and we suppose that in extract pre-

pared from it this principle is retained diffused tlirough the bitter

matter. A specimen of commercial extract of opium which we
have seen, recently imported from the East, is a very different

substance, showing fewer morphine crystals, but a large proportion

of codeine.

Wine.-—The mucilaginous matter of wine very much retards, if

it does not entirely prevent, the formation of crystals upon evapo-

ration, and consequently we can say but little respecting the

appearance presented by the extract obtained from vinous solu-

tions.

Liquor Opii Sedativvs.—The striking appearance resulting

from the evaporation of Battley's Sedative first drew our attention

to the mode of investigation now described. We have examined
it frequently, and always have met with the same characters.

The slides present an almost opaque mass of crystals of morphine
salts and codeine, with a very small proportion of narcotine (and

meconine acid ?), and, so far as we have observed, complete absence

of resinous matter and narceine. Any one who has studied the

microscopic characters of this preparation will readily understand

how it has kept its place with the profession in spite of the cheap

imitations which have been so largely pufted as substitutes for it.

We have necessarily thought much as to its probable mode of

preparation, and cannot see any reason to doubt the statement

made by Dr. Pereira, on the authority of the late Mr. Battley

himself, that spirit and water were the only materials used in its

preparation from Turkey opium. Dr. Christison discredits the

statement, on the ground of tlie comparative absence of meconic
acid ; but, as we have before said, boilhig water is sufficient to

decompose that acid, and therefore the argument is not a valid

one. Though we have experimented much with a view to pre-

paring a similar liquor, we have not yet arrived at an identical

result. It is perhaps only justice to say tliat the preparation

which gives results most nearly like Battley's of any which we
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liave had opportunity of testing, is that made by Mr. Morson, of

London. Of three other makes which we have examined, one is

largely charged with resinous matter, and the proportion of

crystalline constituents is so minute that we are satisfied its

activity must be very small ; another gives a few morphine crystals,

a good deal of narcotine, and more narceine ; a third is chiefly re-

markable for its lack of everything crystalline.

There are certain preparations, to which we must next allude,

which give little or no evidence as to the active matters they hold

in solution by crystallization on evaporation. As examples, we
may instance vinum opii, amongst officinal, and Braithwaite's

black drop, nepenthe, and a fluid sold as " solution of bimeconate

of morphia," amongst proprietary formulae. That there should

be exceptional cases in which the reaction to a certain peculiar set of

tests is doubtful, is only what might have been expected, and it can

scarcely be regarded as a weak point in their application. Scarcely

any chemical test we use but is open to some contingency of the

same sort, but as long as we know the conditions of uncertainty,

it is no drawback to its employment ; it only becomes necessary

that these conditions should be investigated, and comparison be-

comes easy.

"VVe have found that when opium is exhausted, the liquor eva-

porated to an extract, and this extract redissolved in alcohol, that

tlie tendency to crystallize is very much lessened or entirely

destroyed. The cause of this we are not yet able to explain

w^itli certainty, but may state the fact as one which we have

noticed in relation to every sort of opium we have worked upon.

It will account for the very sparing indications of crystalline

principles from all preparations made by redissolving in alcohol a

once-formed extract. The residue not taken up by alcohol in the

experiment is readily soluble in water, and contains certain crys-

talline matters which we have not yet examined sufiiciently to

report upon. Again, the subacid viscid matter left on evapo-

rating wine prevents crystallization, consequently vinum opii

gives a clear non-crystalline extract ; we believe this also to be

the reason why one of the proprietary preparations named yields

the same result, as it seems to us to be a mere solution of mor-
phine or one of its salts in wine, and not to be made direct from
opium. The well-known "black drop" gives no crystals upon
evaporation, but in their place a peculiar deposit, consisting of

an amorphous, almost opaque feculence. This is probably owang,

in great measure, to viscid matter held in solution, which on eva-

poration becomes insoluble through some change and is precipi-

tated, carrying down with it the active matter. We know too little

of the solvent employed to speak very positively, but if the com-
monly received theory be true—that it is made by a fermentation

process, in which impure mallic acid is concerned—-we can readily

understand how viscid organic matter may be present in sufficient

quantity to produce the result alluded to.
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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-

reraaiued to make a 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 otlier 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 larger prisms, which are probably codeine.

Persian opium also evidently contains a large proportion of narco-
tine and codeine.

AVe stated at the commencement that this must be looked upon
only as a preliminary research, there remaining 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 combination
in which morphine exists in crude opium ; secondly, tlie relation

'of extract of poppy to opium in respect to crystalline principles

;

and thirdly, the influence which the extractive matters may have
in altering the crystals obtained in opium solutions, and the

variations of the normal forms 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 Turkey, 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 crude drug.

That when crude opium is taken up with proof spirit as in

tincture, 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 exti-act.
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That wlieu extract of opium is taken up with rectified

spirit 56° O.P., and evaporated again to an extract, crystal-

lization does not take place, or only to a very trifling extent.

That morphine and its salts, and perhaps other opium prin-

ciples, do not crystallize readily from their solution in wiue.

finally, it remains for us to express our obligation to our
friends Mr. Morson, of London, and Messrs. T. and H. Smith,

of London and Edinburgh, for the courteous way in which they
have assisted us with specimens, when working upon those of the
alkaloids which exist only in minute quantities in opium; without
this assistance we could scarcely liave procured them in a state

of reliable purity.—Pharmaceutical Jour'iial, 1864,

EoTAL SociETT, May, 18, 1864.

New Obseeyatioks upon tlie Minute Anatomy of the Papilljb

ofthe Frog's Tongue. By Lionel S. Beale, M.B., P.R.S., &c.,

Fellow of the Eoyal College of Physicians, Professor of

Physiology and of G-eneral and Morbid Anatomy in King's
College, Physician to King's College Hospital, and Honorary
Fellow of King's College, London.

{^Abstract^

After alluding to the observations of Axel Key, whose results

accord with liis own more closely than those of any other observer,

the author refers particularly to the drawings of Hartmann, the
latest writer upon the structure of the papillae. According to the
author. Dr. Hartmann, owing to the defective method of prepara-
tion he employed, has failed to observe points which had been seen
by others who had written before him, and which may now be
most positively demonstrated. Hartmann's process consisted in

soaking the tissue for three days in solution of bichromate of
potash, and afterwards adding solution of caustic soda. It can be
shown by experiment that many structures which can be most
clearly demonstrated by other modes of investigation, are rendered
quite invisible by this process. Hartmann's observations, like those
of the author, have been made upon the papilla? of the tongue of
the little green tree-frog {Hyla arborea).

AVith reference to the termination of the nerves in the fungiform
papillae of the tongue of the Hyla, the author describes a plexus of
very fine nerve-fibres, with nuclei, which has not been demonstrated
before. Fibres resulting from the division of the dai-k-bordered

fibres in the axis of the papillae can be traced directly into this

plexus. From its upper part fine fibres, which interlace with one
another in the most intricate manner, forming a layer which
appears perfectly granular, except under a power of 1000 or
higher, may be traced into the hemispheroidal mass of epithelium-



PROCEEDINGS OF SOCIETIES. 89

like cells whicli surmounts the summit of tlie papilla. This liemi-

spheroidal mass belongs not to epithelial, but to the nervous

tissues. It adheres to the papilla after every epithelial cell has

been removed ; the so-called cells of which the entire mass con-

sists cannot be separated from one another like epithelial cells

;

fibres exactly resembling nerve-fibres can often be seen between
them ; and very fine nerve-fibres may be traced into the mass from

the bundle of nerves in the papilla.

The fine nerve-fibres which are distributed to the simple papillae

of the tongue, around the capillary vessels, and to the muscular

fibres of these fungiform papilla?, come oWfrom the very same trunk

as thatfrom lohich the bundle ofpurely sensitivefibres lohich termi-

nate in the papillcB are derived. The fine nucleated nerve-fibres of

the capillaries which the author has demonstrated have been

traced into undoubted nerve-trunks in mauy instances, so that

it is quite certain that many of the nuclei which have been con-

sidered to belong to the connective tissue (connective-tissue-cor-

puscles) are really the nuclei of fine nerve-fibres not to be demon-

strated by the processes of investigation usually followed.* These

nerve-fibres in the connective tissue around the capillaries are

considered by the author to be the afierent fibres of the nerve-

centres of which the efterent branches are those distributed to the

muscular coat of the small arteries.

The author's observations upon the tissues of the frog convince

him that the nervous tissue is distinct in every part of the body
from other special tissues. For example, he holds that nerve-

fibres never pass by continuity of tissue into the " nuclei " (germinal

matter) of muscular fibres, or into those of tendon, of the cornea,

or of epithelium. He advances arguments to show that the

epithelium-lilve tissue upon the summit of the papilla is not

epithelium at all, but belongs to the nervous tissues. Hence it

follows that nerves do not influence any tissues by reason of

continuity of tissue, but solely by the nerve-currents which pass

along them.t

* See " Oil the Structure and Formation of (lie so-called Apolar, Uni-

polar and BipolarNerve-cells of the Frog," Phil. Trans. 1863, pi. xl, fig. 44.

f The author feels sure that the conclusions of Ki'iline, who maintains

that the axis cylinder of a nerve-fihre is actually continuous with the

" protoplasm " (germinal matter) of the corneal corpuscle, result from errors

of observation. The prolongations of the corneal corpuscles, on the con-

trary, pass over or under the finest nerve-fibres, but are never continuous

with them, as may be distinctly proved by examining properly prepared speci-

mens under very high magnifying powers (1000 to 5000 linear). The cor-

neal tissue results from changes occurring in one kind of germinal matter—
the nerve-fibres distributed to the coriieal tissue from changes occurring in

another kind of germinal matter. If the connection is asKiihne has described,

a "nucleus" or mass of germinal matter would be producing nervous tissue

in one part and corneal tissue in another part; and since it has been shown

that the "nuclei" of the corneal tissue are continuous with the corneal

tissue itself, the nerve-fibres must be continuous, through the nuclei, with

the corneal tissue itself; and if with corneal tissue, probably with every
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The author states that the so-called ' nuclei ' (germinal matter)

of the fine muscular fibres, of the papillae are continuous with the

contractile material, as may be demonstrated by a magnifying

power of ISOO linear ; and he holds the opinion that the contractile

matter is formed from the nuclei. He adduces observations wliicli

lead him to the conclusion that these nuclei alter their position

during life, and that, as they move in one or other direction,

a narrow line of new muscular tissue (fibrilla) is as it were left

behind.* This is added to the muscular tissue already formed,

and thus the mnscle increases.

EoTAL Society, June IQth, 1864.

Indications of the paths taken hy the JSTeete-Cfeeents, as

they traverse the caudate Nebye-cells of the Spinal

Cord and Encephalon. By Lionel S. Beale, M.B., r.B-.S.

Although the candate nerve-vesicles, or cells existing in the

spinal cord, medulla oblongata, and in many parts of the brain,

have been described by the most distinguished modern anatomists,

there yet remains much to be ascertained with reference to their

internal structure, connections, and mode of development. In

this paper I propose to describe some points of interest in con-

nection with their structure. In the first place, however, I would
remark that there are neither ^^ cells " nor " vesicles " in the ordinary

acceptation of these words, for there is no proper investing

membrane, neitlier are thei-e " cell-contents " as distinguished from

the membrane or capsule ; in fact, the so-called cell consists of soft

solid matter throughout. The nei-ve-fibres are not prolonged from

the nucleus or from the outer part of the cell, but they are con-

tinuous with the very material of which the substance of the " cell
"

itself is composed, and they are, chemically speaking, of the same
nature. So that in these caudate cells we have but to recognise

the so-called " nucleus'''' {^germinal matter) and matter around this

(formed material') lohich passes into the ''fibres^'' which diverge in

various directions from the cell (see Plate VIII, Vol. IV, N. S.,

fig. 1.)

At the outer part of many of these " cells," usually collected

together in one mass, are a number of granules. These are not

usually seen in the young cells, and they probably result from

other tissue of tlie body. But sucli a view is opposed to many broad facts,

and not supported by minute observation. Tiie nuclei of the nerve-fibres

are one thing, the nuclei of the corneal tissue anotiier; and the tissues

resulting from these nuclei, nerve-tissue, and corneal tissue are distinct in

chemical composition, microscopical characters, and properties and actions.

* " New Observations upon the Movements of the Living or Germinal

Matter of tlie Tissues of Man aud the higher Animals," ' Archives,' No.
XIV, p. 150.
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changes taking place in the matter of which the substance of tlie

cell is composed. But it is not proposed to discuss this question

in the present paper.

My special object in this communication is to direct attention

to a peculiar appearance I have observed in tliese cells, which
enables me to draw some very important inferences with reference

to the connections and action of these very elaborate and most
important elements of the nervous mechanism.

In some very thin sections of the cord and medulla oblongata
of a young dog, which had been very slowly acted upon by
dilute acetic acid, the appearances represented (fig. 1) were
observed. Subsequently, similar appearances, though not so

distinct, have been demonstrated in the caudate nerve-vesicles of

tlie gray matter of the brain of the dog and cat, as well as of the
human subject. I have no doubt that the arrangement is constant,

and examination of my specimens will probably satisfy observers

that the appearance is not accidental. Each fibre (a, a, a) passing

from the cell exhibits in its substance several lines of granules.

The appearance is as if the fibre were composed of several very
fine fibres embedded in a soft transparent matrix, which fibres, by
being stretched, had been broken transversely at very short

intervals. At the point where each large fibre spreads out to

form the body of the cell, these lines diverge from one another
and pursue difterent courses through the very substance of the

cell, in front of, and behind, in fact, around the nucleus. Lines
can be traced from each fibre across the cell into every other fibre

which passes away from it. The actual appearance is represented

in Plate VIII, Vol. IV, N. S. ; and in the diagram, fig. 2, a plan

7k. 2.

A diagram of such a cell as that represented in fig. 1, showing the

principal lines diverging from the fibres at the point where they become
continuous with the substance of the celt. These lines may be traced

from one fibre across the cell, and may be followed into ever?/ otherfibre
which proceeds from the cell.
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of a " cell," sliowing the course of a few of the most important of

these lines which traverse its substance, is given.

I do not conceive that these lines represent fibres structurally

distinct from one another, but I consider the appearance is due to

some difterence in composition of the material forming the sub-
stance of the cell in these particular lines ; and it seems to me
that the course which the lines take permits of but one explana-
tion of the appearance. Supposing nerve-currents to be passing
along the fibres through the substance of the cell, they would
follow the exact lines here represented ; and it must be noticed
that these lines are more distinct and more numerous in fully-

formed than in young cells. They are, I think, lines which result

from the frequent passage of nerve-currents in these definite

directions.

Now I have already advanced arguments in favour of the
existence of complete nervous circuits, based upon new facts re-

sulting from observations upon a, tJie peripheral arrangements of
the nerves in various tissues ;* i, the course of individual fibres in

compound trunks, and the mode of branching and division of
nerve-fibres

; f and c, the structure of ganglion- cells.J I venture

rig. 3.

_
Diagram to show tiie possible relation to one auotlier of tlie various

circuits traversing a single caudate nerve-cell, a may be a circuit con-
necting a peripheral sensitive surface with the cell ; b may be the path of a
motor impulse

; c and d other circuits passing to other cells or other peri-
pheral parts. A current passing along the fibre a might induce currents
in the other three fibres, b, c, d, which traverse the same cell.

* Papers in the 'Pliil. Trans.' for 1860 and 1SG2. "Lectures on the
Structure of the Tissues, at the College of Physicians, 1860."

t
'•' On very fine Nerve- fibres, and on Trunks composed of very fine

Pibres alone," 'Archives of Medicine,' vol. iv, p. 19. "On the Branching
of Nerve-trunks, and of the subdivision of the hidividual fibres composing
them," 'Archives,' vol. iv, p. 127.

X 'Lectures at the College of Physicians.' Papers in 'Phil. Trans.' for
1862 and 1863.
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to consider these lines across the substance of the caudate nerve-

cells as another remarkable fact in favour of the existence of such
circuits ; for while the appearance would receive a full and satis-

factory explanation upon such an hypothesis, I doubt if it be
possible to suggest another explanation which would seem even
plausible.

Nor would it, I thinlv, be possible to adduce any arguments
which would so completely upset the view that nerve-force passes

centrifugally from one cell, as from a centre, towards its peripheral

destination, as this fact. 80 far from the fibres radiatingfrom one

cell, or from the nucleus as some suppose, in diflerent directions,

all the fibres which reach the cell are complex, and contain lines

which ^j«s.s uninterruptedly through it into other fibres. Instead
of the cell being the point from which nerve-currents radiate in

different directions along single fibres, it is the common point

where a number of circuits having the most difl^erent distri-

bution intersect, cross, or decussate. The so-called cell is a part of
a circuit, or rather of a great number of different circuits.

1 conclude that at first the formed material of the cell is quite

soft and almost homogeneous, but that as currents traverse it in

certain definite lines, difterence in texture and composition is pro-

duced in these lines, and perhaps after a time they become more
or less separated from one another, and insulated by the interven-

ing material.

It may perhaps be carrying speculation upon the meaning of
minute anatomical facts too far to suggest that a nerve-current
traversing one of these numerous paths or cliannels through tlie

cell may influence all the lines running more or less parallel

to it (tig. 3).

I have ascertained that fibres emanating from diff'erent caudate
nerve-cells situated at a distance from one another (fig. 4, a, a) at
length meet and run on together as a compound fibre (b, b, b), so
that I am compelled to conclude (and the inference is in harmony
with facts derived from observations of a diflerent kind), that eYerj
single nerve-fibre entering into the formation of the trunk of a
spinal nerve, or single fibre passing from a ganglion, really con-
sists of several fibres coming from different and probably very
distant parts. In other words, I am led to suppose that a single

dark-boi'dered fibre, or rather its axis-cylinder, is the common
channel for the passage of many different nerve-currents having
different destinations. It is common to a portion of a great many
different circuits. The fibres which result from the subdivision of
the large fibre which leaves the cell become exceedingly fine (the

To 0,^(50 0^^1 of an inch in diameter or less), and pursue a very long
course before they run parallel with other fibres. As the fibres

which have the same destination increase in number, the compound
trunk becomes gradually thicker and more distinct. The several
individual fibres coalesce and form one trunk, or axis-cylinder,

around which the protective white substance of Schwann collects.

At the periphery the subdivision of the dark-bordered fibre
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again occurs, until peripheral fibres as fine as the central compo-
nent fibres result.*

Although it may be premature to devise diagrams of the actual

arrangement, if I permit myself to attempt this, I sliall be able to

express the inferences to which I have been led up to the present

time in a far more intelligible manner than I could by description.

But I only ofier these schemes as rough suggestions, and feel sure

riff. 4.

Diagram to show the course of the fibres wliich leave the caudate nerve-
cells, a, a are parts of two nerve-cells, and two entire cells are also repre-
sented. Fibres from several different cells unite to form single nerve-
fibres, b, b, b. In passing towards the periphery these fibres divide and
subdivide ; the resulting subdivisions pass to different destinations. The
fine fibres resulting from the subdivision of one of the caudate processes of
a nerve-cell may help to form a vast number of dark-bordered nerves, but it

is most certain that no single process everforms otie. entire axis-cylinder.

that further observation will enable me to modify them and
render them more exact. The fibres would in nature be infinitely

longer than represented in the diagrams. The cell below c (fit^. 5)
may be one of the caudate nerve-cells in the anterior root of a
spinal nerve, that above &, one of the cells of the ganglion upon
the posterior root, and «, the periphery. I will not attempt to
describe the course of these fibres until many different observa-
tions upon which I am now engaged are further advanced, but I
have already demonstrated the passage of the fibres from the
ganglion-cell into the dark-bordered fibres as represented in the
diagram.

The peculiar appearance I have demonstrated in the large
caudate cells, taken in connexion with the fact urged by me in

* "General Observations upon the Peripheral Distribution of Nerves,"
my 'xVrchives,' iii, p. 234. " Distribution of Nerves to the Bladder of the
Frog," p. 213. " Distribution of Nerves to the Mucous Membrane of the
Epiglottis of the Human subject," p. 249.
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several papers, that no true termination or commencement has yet

been demonstrated in tlie 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 constantly

passing along the nerves during life, rather than from the sudden
interruption or completion of nerve-currents. So 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. 5.

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 b one of those in

the ganglion. The 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 loith tioo ends—a point of
origin and a terminal extremity/, but a cord without an end-—a con-

tinuous circuit.

The peculiar structure of the caudate nerve-cells, which I have
desci'ibed, renders it, 1 think, very improbable that these cells are
sources 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 sucli an
office. These two distinct classes of nerve-cells, in connexion with
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the nervous system, which are very closely related, and probably,

through nerve-fibres, structurally continuous, seem to perform very
difierent functions,—the one originating currents, while the other

is concerned more particularly with the distribution of these, and
of secondary currents induced by them, in very many different

directions. A current originating in a ganglion-cell would pro-

bably give rise to many induced currents as it traversed a caudate
7ierve-cell. It seems probable that nerve-currents emanating from
the rounded ganglion-cells may be constantly traversing the
innumerable circuits in every part of the nervous system, and that

nervous actions are due to a disturbance, perhaps a variation in

the intensity of the currents, which must immediately result from
the slightest change occurring in any part of the nerve-fibre, as

well as from any physical or chemical alteration taking place in

the nerve-centres, or in peripheral nervous organs.

LiNNEAiSf SociETT, May 5, 1864.

Note on Ccenueus. By T. Spenceb Cobbold, M.D., P.R.S.,

r.L.S., Lecturer on Comparative Anatomy at the Middlesex

Hospital.

I BEG to call the attention of tlie Society to a specimen of

Ccenurus obtained from the viscera of an American Squirrel

which died at the Zoological Gardens, Regent's Park, several

years back. In doing so, my object is partly to correct the

opinion, still very generally held, that there is only one kind of

Ccenurus, and partly, also, to point out the time when the ex-

istence of a second kind of Ccenurus was first demonstrated, and
by whom, likewise, the discovery was made. When, in January
1859, I described to the Society a large Ccenurus obtained from
the viscera of a INIadagascar Lemur, I carefully abstained from
theorizing on the subject, but I never entertained any doubt as

to its distinctness from the ordinary Ccenurus cerebralis of the

Sheep. I refrained also from giving it any specific title, on the

ground that it was only a larval parasite. Shortly afterwards,

Leuckart, in one of his able, ' Reports ' in Wiegmann's Ai'chiv

(for 1860, S. 140), made special allusion to the description and
figure as given in the Society's ' Transactions,' and at the same
time referred to a case by Baillet who had recently discovered a

Ccenurus in the pectoi'al muscle of a rabbit ; he also quotes a

similar example by Eichler, who had found a Ccenurus in the

subdermal cellular tissue of a sheep. Until recently, I must
confess that I was not aware that the discovery of a second kind

of Ccenurus dated even much earlier than the period here men-
tioned, and I doubt if even Leuckart is yet aware of the earliest

record on the subject. A few weeks ago, Mr. Caleb B. Rose,

now of Grreat Yarmouth, but formerly of Swaff'ham, Norfolk,

called my attention to tlie circumstance that he had described
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Cceuuri from the rabbit so far back as the year 1S33. He had,

indeed, mentioned the fact to me at the Cambridge meeting of

the British Association, two years ago, but I coukl not, at that

time, look fully into the matter. I further understood that Prof.

Owen had doubted the correctness of ]Mr. Rose's interpretation

of the facts observed. On comparing the facts as described in

the original paper (published in the ' London Medical Gazette

'

. for November 9, 1833) with those observed by mj^self in the
Coenurus of the Lemur, and with those observable in the speci-

mens now before the Society, I have no hesitation in saying that

not only does a third kind of Coenurus exist, but the priority of

the discovery of the second kind of Coenurus is due to Mr. Rose.
How many kinds of Coenuri may yet turn up, and how many
specific tapeworm-forms they collectively represent, it is impossi-

ble to say ; but my own examinations of, at least, three kinds of

Coenuri have led me to believe that they represent three se-

parate species of Tcenia. Proof on this score can only be obtained
by future breeding-experiments. The study of Mr. Rose's paper
further led me to look into Numan's elaborate Dutch memoir
(" Over den Veelkop-blaasworm der Hersenen "), in which I find

he has made frequent reference to Mr. Rose's paper, as well as to

the eax'lier writings of Owen, Gulliver, Busk, Goodsir, and other
English authors. As regards the Coenurus in question, he merely
gives the facts recorded by Mr. Rose ; but he notifies the in-

teresting circumstance that a veterinary surgeon of Burgau,
Eugelmeyer by name, has also found a Coenurus in the liver of a
cat. Numan says tlie Coenurus (" De Vee-arts wnl den VeelJcop

gevonden hebben"), by which expression, as also by others else-

where given, I conclude that the existence of a second, specifically

distinct form of Coenurus never once entered his mind. Be that
as it may, he has done full justice to Mr. Rose and other English
writers who have investigated the structure and economy of the
hydatids and their allies.

From a microscopic examination of the specimens of the
Coenuri from the Squirrel, it would
seem that tliese last undescribed poly-

cephalous bladder-worms represent a

kind of intermediate type between
the ordinary brain-Coenurus and Echi-

nococcus properly so called. At all

events, in place of separate heads

(scoleces) in groups irregularly massed
together as in Coenurus, I find bundles

of heads, so to speak, forming small

nodules, which are often arranged in

a linear manner. There is, on the

otlier hand, no evidence of a true

brood-capsule, such as we find in

Echinococcus ; but the formation of daughter-vesicles, by the

exogenous method of budding, reminds one of the ordinary

VOL. V. NEW SEK. G

A nioderatc-sizetl Ccrnnrns nniinili,

with (laughter-vesicles prolileratini;

externally.

—

Rose.
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mode of development seen in the hydatids derived from Tcenia

Echinococcus. 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. Eose, and representing his Coenurus

(called C. Cuniciili in his MS., but not so named in liis published

papers), is not unlike some of the Ca-nuri from the American
Squirrel, and it is not improbable that it may represent the larval

condition of one and the same Taenia. What species of Taenia

this may happen to be I do not care to conjecture, but I
think it may be safely affirmed that it is not the Tcenia Coenurus

of authors.



ORIGINAL COMMUNICATIONS.

I'he Anatomy of the Earthworm.
By E. Ray Lankester.

Pam III.

In the present number of tlie Journal the haemal 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 haemal system.

HiEMAL System.—In the earthworm, as in other Annelidse,

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 parietes 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 Echinidea

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
VOL. V. NEW SER. U



100 E. RAY LANKESTER, ON THE

gain a very definite view of the probable homologies of the

two fluids in the earthworm, but it is not yet apparent which
of the two should be called " blood," and recognised as the

homologue of that fluid in the vertebrata—whether that which
represents the saugnineous system of Insects, or the red fluid,

homologous with the water-vascular system of Scolecida.

The following view, which tends to explain the matter and
place it in a clear light, is put forward by my friend Pro-
fessor Busk. In vertebrata the blood can be separated into

two parts—the red corpuscles and the clear white plasma with
the white corpuscles. The function of the red corpuscles, it

is generally admitted, is to carry oxygen— in fact, is respira-

tory. The function of the plasma, on the other hand, with
its white corpuscles, is simply nutrient. Assuming that this

is a correct view of the case, since it is supported by many and
conclusive facts, and, indeed, is very generally conceded, let

us turn to the Annelida. We find a red fluid, undoubtedly
devoted to respiratory purposes in many genera, and a colour-

less plasma with white corpuscles, bathing all the organs of

the body. The conclusion is, obviously enough, that the red
vascular fluid represents simply the corpuscles, whilst the
colourless corpusculated fluid is homologous with the white
plasma of vertebrate animals. It would be unsafe to draw
any conclusions as to the respective functions of the fluids

from this comparison. The functions of the two fluids

in the Annelida have yet to be much studied, all that zoolo-

gists at present appear to be agreed upon being that the
red vascular fluid is the chief medium through which re-

spiration is effected ; how far this function is shared by the
corpusculated fluid, or how far nutrition is also a part function
of the red fluid, are questions to which no decisive reply has
yet been off'ered, though the considerations above adduced
would tend (perhaps erroneously) to the conclusion that re-

spiration belongs to the one and nutrition to the other
exclusively."^ In speaking, then, of these two fluids, I prefer

* M. Milue Edwards, in the remarkably exhaustive and valuable work,
which he is now completing, commenced in 1857, and entitled 'Lepons sur
la Physiologic,' adoi)ts, to a great extent, tiie view advanced first by De
Quatrefages, and used aftewards, more or less, by Dr. Williams, that in the
Annelida, as a rule, the perivisceral fluid becomes oxygenated and transfers
its oxygen to the vascular tiuid, which, however, in other cases may become
directly oxygenated by the direct contact of its containing vessels" with ex-
ternal fluids. He also considers the vascular fluid as having a nutrient
function (vol. ii, p. 95; vol. iii, p. 239).

Professor Huxley, on the other hand, is inclined to regard the system of
vessels in wiiicli this usually red fluid is contained as an extreme modifica-
tion of the water-vascularsystem of Trematoda and Cestoidea, which is by
M. Milne Edwards considered as an excretory apparatus, by others as
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adopting such names as ''red'^ and "colourless/^ or "vascular"
and " perivisceral/^ fluids, to using the terms " pseudo-hsemal

"

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 is that

in the last segments of the body 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 setae, &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 otliers as nutrient; the truth being, probably, tliat its

function combines, more or less, the offices of all three, or of the first two
at least.
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means of tlieir ciliated inductors and interiors, establish a con-

tinuous current, setting from tlieir internal to their external

apertures, which, of course, carries
'

o off daily a certain amount of the

-3 perivisceral fluid, since the trum-

^ pet-!ike inductors of the ciliated

5 canals float freely in this liquid.

P
Placed along the dorsal aspect of

the worm^s body, my friend Pro-
' fessor Busk has pointed out to

8 me a series of openings or pores

9 of considerable size, which form a

2Q second means of exit for the peri-

visceral fluid. They are situated

_. 11 nearly in the median line, and
number three or four in each seg-

ment. All do not seem directly

23 to perforate the integument and

14 subcutaneous muscular layers

;

but they vary in this respect,

15 as also in their relative posi-

,g tion, which is not subject to any
regularity. One of these orifices,

17 situated in the median dorsal line

of the segment, appears always to

be larger than the others, and
19 penetrates directly to the perivis-

20 ceral cavity (fig. 9). That these

openings form a very ready and
Zl frequent means of escape to the

22 "colourless fluid" may be ascer-

tained by handling a large earth-

worm, when some considerable
24 quantity of colourless fluid is

25 nearly invariably found to escape

26 from its dorsal surface."^

-o \ 27 *The following are Prof. Busk's notes
on the subject, which, with Fig. 1, he has

28 hindly given me to make use of.

29 LUMBKICUS TEKKESTRIS.

Large specimen, with clitellus, &c.,

S [
~ ) 3^ apparently well developed. Killed with

^ f^— —

^

chloroform, and the cuticle stripped off.
61 Surface presented pores as shown in

09 figure No. ].

,^^
^

The range of median dorsal pores com-
' ' meuced in the interspace between the 8th
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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.

Tlic fluid expressed from these pores was of a dirty grayish colour, thin
and opaque. Examined under the microscope it contained numerous spherical

particlfS and pyriform granular bodies, besides irregular organic parti-

cles. The only other openings observable on the dorsal aspect, as far as

to the 32ud ring, where the clitellus commenced, were minute rounded
pores of smaller size than the median dorsal, and situated, not in the
intervals between the rings, but on tlie sides of the rings themselves, at a
greater or less distance from the dorsal median line ; they occurred in the
following 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 ])ores and puncta was as follows.

No. 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 perceptible on the 1st, 2nd, 3rd, 4th, 16th, and they

were not looked for beyond the 22nd. Tlie 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 sesment, and the lateral puncta appeared very variable.

Besides these pores and puncta, in a worm which had been immersed

in water, a general sweating or oozing from very minute pores, was observ-

able all over the surface, especially on the dorsal aspect.

No other kinds of permanent openings exist in any part of the body except

the mouth and anus. The sexual openings in the IGth 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 perceptible, 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 discs (?) in the 27tli segment, which appear to be

formed solely for tiie purpose of sexual congress. They are developed on the

situation, and, in fact, by a tliiekening of the integument immediately

around the inner pair of setae in that segment. This swelling is very porous,

and a mucous fluid can be freely ex])ressed from the ()ores. 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 14lh or

15lh (?), and which is more observable in the inside. And in tiie 11th seg-

ment, at this time, an elevation and porosity of the skin is set up around

the inner pair of setaj, which, in some cases, are themselves altered in shape

from the rest, and when pulled out they diaw out with them a leg
stringy appendage, not apparently of cajtera descent.
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undoubtedly have the power of absorbing liquid by capillary

attraction from the external surface, as may be demonstrated

by immersing the caudal extremity of a worm in a solution of

carmine and ammonia, when the capillary tubes will be found
containing carmine if viewed under the miscroscope. Compo-
sition.—The composition of the perivisceral fluid Avhich is thus

situated in the worm^s body now remains to be considered.

Chemically, it appears to resemble dilute serum, and to have

much the same constitution as the blood of higher animals,

being, however, poorer, or containing a larger amount of

water. Portions of it coagulate, and it becomes turbid when
submitted to the action of strong spirits of wine ; it has,

moreover, a slightly saline taste, and an alkaline reaction

with turmeric paper. When examined Avith the microscope

it is seen to consist of a plasma and corpuscles, the latter

varying in number, size and form. The general form of the

corpuscles is a flattened transparent cell, containing granules

and a nucleus, and about the -j o'o o '^h. of an inch in diameter

;

sometimes they exhibit amoeboid movements, but generally

are inert. A great variety of particles of other forms are to

be found in this perivisceral fluid, particularly at the posterior

portion of the body. Among these are young forms of the

Monocystis Lumbrici, one of the Gregarinidse,"^ encysted

individuals of this species, its pseudo-navicula, parasitic

nematodes, and their eggs (fig 6). The colourless fluid

presents, therefore, a marked contrast to the vascular fluid

with regard to its intimate structure ; its function may be
briefly considered when the disposition and nature of the

vascular fluid has been described.

Vascular, Non-corpusculated, or Coloured Fluid.—The vas-

cular fluid of the earthworm is contained in a very extensive

series of vessels, which have three principal trunks and
various ramifications. The vascular system in Annelida is

divided, by M. Milne Edwards,t into two parts—the cuta-

neous and the visceral. In the ideal.representative, Annelida,

the cutaneous system is considered as being composed of two
longitudinal lateral trunks, which communicate with one
another by their cutaneous and terminal capillaries, and also

(as in the higher forms of Annelida) by dii-ect transverse

vessels, called by M. Milne Edwards the " inferior commis-
sural vessels." This forms the cutaneous system ; the two
lateral trunks may be united into one and form a single

ventral vessel, when, of course, there are no inferior commis-

* See the author's paper in this Journal, April, 1863.

f Log. cit., vol. iii, p. 252.
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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
" latero-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, Pl.VII, fig. 5, and PI. II, figs. 1, 2, 3, a). Beneath
the intestine, but not closely attached to it as is the dorsal

trunk, is the single sub-intestinal vessel (Pl.VI, figs. 1, 2, 3, b),

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" (Pl.VI, figs. 1, 2, 3, 1), thus

completing the visceral system ofM. 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 vessels 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 fuuction. 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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^cssel itself, l)i'oken up into a capillary network investing the

pharynx), they assume a more or less doubly conical form,

and have been called by authors on the subject " hearts '•" (see

Part I,P1. VII, fig. 1).^

When the nervous cord extending along the ventral in-

terior surface is dissected away from its attaching branches,

and its inferior surface is examined, a delicate vessel, capable,

however, of much expansion, is seen closely attached to it,

sending out branches with the nerve-branches, and, in fact,

following the ganglionic cord and its branches throughout
the worm (figs. 1, 2, 3,ir). It forms a capillary plexus at

the cephalic and at the caudal extremities, thereby commu-
nicating with the dorsal and sub-intestinal trunks ; this is,

then, the main trunk of the cutaneous system, the single ventral

vessel representing the two longitudinal lateral vessels met with
in some other Annelida. The rest of the cutaneous system
(figs. 1, 2, 3, e) of vessels is seen in the innumerable
ramifications and delicate networks visible on the inner

surface of the perivisceral cavity, which form one of the main
objects of beauty attracting the eye when an earthworm is

opened for dissection. There is no special superficial cuta-

neous circulation, that is to say, disposed near the external

surface ; a few vessels penetrate the muscular layers of the
integument and give off numerous delicate branches, which
are occasionally seen in the pigmentary layer ; but there is no
great cutaneous plexus, as, in fact, may be partly seen by the
completely colourless aspect of the posterior three fourths of
any worm's body ; in fact, the integument of the earthworm
has a remarJcably small true cutaneous circulation, being,

such as it is, merely adapted to perform the general offices of

a vascular fluid. It is upon the interior superficies of the
integuments that a plexus exists, belonging to the cutaneous
system of M. Milne Edwards, which, perhaps, it were better

to call peripheral. This plexus is supplied in each segment
by a branch on either side from the ventral or sub-ganglionic
vessel; it is also connected in each segment (the seven cepha-
lic segments are exceptional) with the sub-intestinal vessel

by a special branch on either side, and with the dorsal vessel

by large vessels, given off on either side, closely connected
with the diaphragmatic muscle, and sending branches else-

where also. These latter vessels, or their representatives in

other Annelids, are what M. Milne Edwards calls the latero-

dorsal vessels. Thus, then, we see a general connection

* A somewhat serious error lias been unaccountably made in the figure

referred to. There should, of course, be but one pair of " iiearts" in each
segment.
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estal)lislied between the three 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 muscles and the segment-organs. A
branch is given off on either side in each segment from the

sub-intestinal vessel near the anterior septum, from the

ventral vessel near the posterior, and these on either side

entering the diaphragmatic muscle are distributed to the

segmental organs in the manner described in my last paper,

forming small lacunae 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 supplied solely by the special

branches from the sub-intestinal and ventral vessels ; these

branches may therefore be called the afferent and eff'erent

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 oesophageal 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 seem more closely connected with the

CESophageal glands.

We have, then, in the various segments of the worm's
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body four principal modifications of the circulation, the

simplest of which is that extending from the 19th segment

to the penultimate one, and represented diagramraatically in

figs. 1 and 3. The seven cephalic segments, and tlie one

caudal, in which the circulation is merely capillary, all the

great trunks being broken up, form a second modification,

whilst the third is that described above in the generative

segments, and repi^esented diagram matically in fig. 2 ; Avliilst

a fourth modification occurs in the 15tli, 16th, 17th, 18th and

19th segments, where the deep commissural vessels are large

and single, but there are no additional parallel vessels.

Structure of the Vessels.—The vessels, thus disposed for the

purpose of circulating the red fluid, may be considered as

possessing an internal structureless amorphous tunic, without

epithelium, and an external tunic of more or less modified

connective tissue; between these two are longitudinal and
transverse muscular fibres in some of the smaller as well as

in the large vessels."^ In most of the vessels the transverse

fibres are radiated from a point and placed in bundles at

intervals (fig. 7). The result is that when the transverse

fibres contract they produce an uneven moniliform appear-

ance in the blood-vessels, but are the more eff'ective in pro-

pelling the fluid. The alternating points of contraction and
expansion in the dorsal vessel and so-called hearts are well

seen when a worm is freshly opened.

Structure of the Vascular Fluid.—The vascular fluid is

completely devoid of corpuscles, and is entirely structureless.

It is more easily coagulated than the pei"ivisceral fluid, but

otherwise appears to have the same composition. The nature

of its colouring matter is not known.
Functions and homologies of the Vascular and Perivisceral

Fluids.—It has been already pointed out that De Quatre-

fages has established the existence of undeniable homological

relations between the perivisceral fluid of the Annelida and
the fluid occupying sinuses and lacnnse among the Crustacea,

Arachnida, and Insects,t and circulated by a heart with valves,

and considered as true blood. The researches of Professor

HuxleyJ tend to establish the conclusion that in the vascular

system we have a closed representative of the water-vascular

system of Scolecida. The function of the two fluids does

not in any way necessarily afiect the question of their

homologies, and in considering the part Avhich they play

in the animal economy we must not be hampered by the

* See Leydig's 'Lelirbuch der ITistoIoijie.'

f ' Aiinales des Sciences Nat.,' 1843—1854.

X
' Brit. Ass. Reports,' 1854.
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hypothesis sometimes hazarded as to the function ofthe 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. How does it do this, and has

it any other functions? In no Annelid can it be satisfactorily

shown that the vascular fluid has a deflnite 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 Edv\^ards observes, there is no definite

circle of movement. In certain Annelids M. De Quatrefa^es
has shown that the perivisceral 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 vessels

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 osmos$2i

through the very delicate walls of the intestine into the peri-

visceral cavity, and others possibly, though not very pro-

bably, being absorbed by the delicate networks formed by
the visceral branches of the vascular system. It has been
hinted by Claparede'^ that the greenish-yellow mass of

granules enveloping the intestine 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

* * Reclierches sur les Oligoclietes.'
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fluid, whilst this latter removes waste matters from and
oxidizes the tissues, and performs all the oflfices of excretion

and secretion.

Nervous System.—The nervous system of the earthworm
consists of a sub-intestinal and supra-intestinal chain of

ganglia, with their branches. I have little or nothing here

to add to the very elaborate, accurate, and detailed descrip-

tion given by Mr. Lockhart Clarke, in his paper published

in the 'Proceedings of the Royal Society^ for 1857, but
will give a brief description of the subject of his researches,

in which I shall make extensive use of his essay.

In the centre of the third ring of the worm, overlying the

pharynx, are two closely united pyriform ganglia, or a single

bilobed ganglion, of which the lobes are united by their

broad ends in the mesial line. This is the swpra-cesophageal

ganglion. The small end of each of its lobes divides into

two nerve-trunks, of which one forms the root of its cephalic

nerves (fig. 6), and the other the pharyngeal cms, which
curves round the sides of the pharynx, to join the first sub-

ventral ganglion.

From each crus, or from either side of the collar thus

.formed (see fig. 6), there spring eight or nine nervous

branches. The first four or five arise from the under part of

its anterior half, and immediately enter the upper surface of

a minute and delicate cord-like chain of ganglia, the chain

which was above designated the supra-intestinal portion of

the nervous system. This very interesting structure was,

to all intents and purposes, discovered by Mr. Clarke, since

Brandt and others had only spoken of it as a simple dorsal

twig, given off from the bilobed cephalic ganglion. The
chain lies on the side of the pharynx, concealed by the crus.

The breadth of its first ganglionic enlargement is the a-cVoth

of an inch in a good-sized worm. Each border of the chain

gives ofi' several trunks of considerable size, which unite to

form a continuous plexus, supplying with its inner part the

muscular and mucous coats of the pharynx, with its outer

the muscular bands and salivary tubules. From the pharynx
the plexus descends along the side of the oesophagus, lying

on the abdominal vessels, and communicates with minute
filaments from the nerves of the subventral ganglia.

The four or five nerves which are given oft' on either side

from the posterior part of the crus communicate with each

other by loops before they leave it. The first and largest

sends some filaments to the muscular bands of the mouth,
upon which they communicate by evident but slight dilata-

tions with the plexus of the pharyngeal chain, and, after sup-
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plying tlie 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 are continuous across

the crus 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 substance and extending from the third ring through-
out the body. Anteriorly the cords are divergent and form
the two pharyngeal crura, posteriorly they become closely

cemented along the middle line. The ganglionic enlarge-

ments vary in shape, size, and approximation, at different

parts. 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, are 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 a portion of the cord, less highly

magnified, is represented. The structure of the various parts

of the nervous system of the 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 deep
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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entirely fibrous, and consists of a broad, transverse, com-
missural band, derived from the pharyngeal collar, and of

fibres from the roots of the cephalic nerves. Each crus of

the collar enters its lobe on the under side. Some of its

fibres curve backwards to the convex vesicular mass ; others

ascend to, perhaps partly terminate in, the cells near the

roots of the cephalic nerves, and the rest cross transversely, as

the broad baud, to be continuous in front of the notch with

that of the opposite ganglion.

The supra-intestinal chain of ganglia, when placed under a

itli objective, displays a remarkable structure. The under
surface of the entire chain—cords as well as ganglia—is

covered with a lamina of round, oval, and pyriform cells, and
on its upper surface a row of cells of the same kind is found

along each border. At every point of communication between
the branches which form the plexus a minute ganglionic en-

largement is seen, from which new branches proceed to form
other enlargements of the same kind. As the plexus extends

from the chain the ganglionic points diminish in size, Avhile

the smaller branches given oft" from the trunks increase in

number, and communicate like a capillary network. The
ganglia of the subventral chain have their vesicular substance

on the under surface, and consist of about two strata of cells

continuous in a lamina across both cords. Along their

borders, however, the cells form a thicker layer or column,
which extends for some distance along the intervening cords.

In form and general appearance the cells are similar to those

of the pharyngeal chain, but many of them are larger. Within
the ganglia the roots of the nerves diverge in three different

ways— 1, longitudinally; 2, transversely; and 3, to the gray

or vesicular substance. The first, or longitudinal, form a

large portion of the nerves, and run in equal numbers in both
directions, backwards and forwards, along the whole length of

the corresponding cord. In their course some of them near
the border separate in succession from the rest and enter the
lateral column of cells ; others proceed as far as the next nerve,

with the roots of which they form loops, and pass out, while

the rest continue onwards and, perhaps, in succession form
similar loops with distant nerves. Mr. Lockhart Clarke has

shown that the same kind of arrangement exists in man and
the mammalia as well as here. The second order of fibres

are less numerous and, in general, less distinct than the rest.

They proceed from the middle of each opposite root, and cross

the cords directly. The third order of fibres are those dis-

tributed to the vesicular substance. Mr. Clarke was not
able, after repeated examinations with the microscope, to trace
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an undoubted continuity between the cells and nerve-fibres in

more than one or two instances, although there is good
reason to believe that such a connection exists. Dr. Rorie, in

a paper published in this Journal two years since, which can-

not certainly bear compaiison with Mr. Clarke's,'^ figures

multipolar nerve-cells from the ganglia of the earthworm. His
observations are, in all probability, erroneous, as my own en-

tirely confirm those of Mr. Clarke, whose accuracy, care, and
acuteness, are, moreover, too well known to be doubted.

Functions and Homologies.— The supra-intestinal por-

tion of the nervous 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 seen, 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 Avith

certain other functions which in many invertebrata are

entrusted to separate and special 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

intlueucc, and can control the suctorial movements of the

mouth and pharynx, 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. One is the

arched and commissural band of fibres prolonged through the

corpora quadrigemina, from the upper and inner part of the

fillet on each side. The other part, which is analogous or

homologous with the cephalic band, is the corpus caliosum.

Dr. Rorie, in the paper quoted above, advances the opinion

—

stating, at the same time, that he reserves his reasons—that

the supra-oesophageal ganglia are analogous to the cerebrum

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 be

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.

Recapitulation.—The hcBmal system of the earthworm
* ' Quart. Joui-n. Micro. Science,' April, 1864.
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consists of a corpusculated colourless fluids contained in the

somatic cavity, and provided with exits and a series of

capillary canals for the entrance of liquid, and of a red-

coloured, non-corpusculated fluid contained in three longi-

tudinal trunks and their ramifications. Both are albu-

minous ; the former is homologous with the blood of Insects

and Crustacea, and probably performs a nutritive function

;

the latter is homologous with the water- vascular system of

Scolecida, and has an excretory or urinary function through
the segmental organs, and a respiratory function, in connec-

tion with the oxygen absorbed by the perivisceral fluid.

The nervous system consists of a supra- and a sub-intes-

tinal portion, both of which present the usual components
of fibres and cells. The principal centre is the cephalic

bilobed ganglion, homologous with the corpus callosum and
the commissure prolonged through the corpora quadrigemina.

From this in one direction pass the cephalic nerves, in the

other the phargyngeal crura, uniting beneath the pharynx to

form the subventral cord and ganglia. From the pharyn-
geal crus four branches on either side unite to form the

supra-intestinal chain or plexus discovered by Lockhart
Clarke, and homologous with the sympathetic and visceral

ganglia of rnollusca. Four other twigs on either side are

distributed to the pharynx. The muscles of the segments
are presided over by the subventral cord. There are no
special organs of sense, unless the labial segment should be so

considered.
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Record of the occurrence, neiv to Ireland, icit/i Note, of a

Peculiar Condition of the Yolvocinaceous Alga, Stepha-

NosPH/ERA PLUVIALIS (Colui), cind Observations thereon.

By William Archer.*

The discovery in Ireland of the very interesting and very

beautiful and apparently very rare organism, Stephanosphcera

pluvialis (Cohn), would in itself alone be worthy of a record

in the 'Proceedings' of this society. But inasmuch as,

whilst I had a supply of this " Volvocine " in my possession,

a remarkable phase or condition in its history—so far as I am
aware, not before observed in this form, though not without

parallels elsev/here—presented itself to my notice, the value

of that record becomes thereby in so far enhanced.

Spending an evening in the month of June last at Bray, I

took a walk upon the " Head,''' promising myself, indeed, not

much of interest (save the beautiful view), from its dry and

rocky summit. The weather had lately been showery, and

during the day a considerable quantity of rain had fallen.

This had left behind small deposits of rain-water in a fevr

little hollows amongst the rocks. In one of these tiny pools

I perceived the water tinged Avith a beautiful light-green

colour. A few moments' inspection, even without a lens, was

sufficient to indicate that this green hue was due to the pre-

sence of myriads of some " volvocinaceous " plant ; and with

a lens I soon perceived, by the annular and band-like green

portions of the organisms, as they appeared under so low an

amplification, alternately brought to view, that I had had the

good fortune to encounter that seemingly rare organism,

Stephanosphcera pluvialis (Cohn), which Professor Cohn
journed from Breslau to Hirschbergto see, and fortheoccur-

* Read before the Natural History Society of Dublin, May 6, 1SG3.
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rence of which I can find hitherto but six localities^ the

present making a seventh. These are—Saltzburg, found by
Werneck, Zambra^ and Von Frantzius ; Hirschberg, in Silesia,

by Von Flotow and Colin ; summit of Heuscheur, in Graf-

schaft Glatz, Silesia, by Colin; Lapland, by Wichura;
Schneebergj Saxony, by Rabenhorst; Scotland, by Strethill

Wright ; and nov>', lastly, at Bray Head, Ireland, by myself.

It is very probably more common than these few localities

might indicate, but these are at least all the records I can
find.

As may be imagined, with no small amount of avidity I

pocketed a supply of the treasure thus placed at my feet. The
specimens so obtained aflForded an opportunity in a great

measure to follow out the statements made in Cohn's
beautiful memoir,"^ with respect to the organization and
development of this plant, such as the macro- and microgo-

nidia, &c. As regards the latter, nothing further presented

itself as to the purport or function of the bodies so called

;

like Cohn's own original specimens, they were formed and
disappeared.

This gathering Avas extremely free from other organisms.

Chlamydococcus pluvialis did not present itself, thus, in that

respect, unlike Colm^s original supply. Avery few specimens,

however, of Goniumjjectorale occurred, but in so trifling num-
bers that for a fortnight after I had obtained the material

I do not believe I noticed half a dozen individuals, while the

Stephanosph^ra existed in myriads. The only examples of

animal life to be noticed were a very ^cvf lively specimens of

a noble rotiferon, a Brachionus.

However, before drawing attention to the peculiar condi-

tion alluded to, a very brief description of the organism in

question may not be out of place ; indeed, such Avouid perhaps

be of advantage, if not essential (in the absence of a previous

study of Professor Cohn's extended memoirs), to the apprecia-

tion of the confessedly imperfect observation which it is the

object of this paper to communicate, and which, indeed, is the

only new one I have to note that has not been recorded by
Colin ; and in doing so I shall not enter into minute details

beyond those which bear directly on the subject of this

note.

* Colin, " Ueber eine neuc Gattuiig aus der Familic der Yolvociiicii," in

Siebold mid KoUiker's 'Zeitscbrift fiir wissenschaflliche Zoologie,' Band
iv (1852), p. 77, tab. vi; also 'Aimals of Nat. Hist.,' 2nd ser., vol. x, ))p.

o21 et seq., 401 et seq., pi. vi ; also Cohii aud Wicbura, ' Ueber Stepbaiio-

spbeera/ Kais. Leop.-Car. Akadeinie der Naturforscber ; Bonn, 1857. Of
ilie latter memoir tliere is a sbort abstract in tbc 'Quart. Journ. of Micro-
scopical Science,' Vol. VI, p. 131.
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The Faniily of Clilorospermatous Algic, A'olvociiiaccte, to

Avliicli this plant belongs^ is characterised Ijy tlic iiuli\idual

green cells, beings dnring the greatest part of their life, active

zoospore-like bodies^ ciliated^ cither solitary or combined into

definite groups, and either with a common enveloping mem-
brane^ until breaking up in carrying out vegetative develop-

mental processeSjOr without a common membrane. AYith the

exception of the genus Protococcus (Chlamydococcus), which

is a single cell, the cells^ though thus for the greater part of

their existence associated into colonies, maintain their special

physiological individuality ; and collectively, at tlie same
time,, represent but one individual in relation to external

objects. With these general characters Stephanosphscra

accords ; that is to say, it consist of colonies of ciliated cells

which originate from a single mother-cell through a series of

divisions following a definite law; and, when completed, the

colony possesses its own characteristic collective figure and
organization. Here there are eight green masses of pro-

toplasm—"primordial cells'' (Cohn)—arranged circularly at

regular intervals within a common hyaline membranous
globe, so as to form an equatorial series. Each primordial cell

is furnished with a pair of fiagellifonn cilia, which protrude

through the hyaline globe, and, by their action in the sur-

rounding Avater, cause the active revolution hither and thither

of the aggregate family, that is, of the Stephanospcera-globc.

Regarding the direction of the wreath or series of eight

primordial cells as the equator of the globe, the rotating move-
ment is effected round the axis uniting its i^oles, and its

vigorous onward movement takes place in all possible direc-

tions.

Scarcely a more charming spectacle can be than a multitude

of these elegant organisms vigorously I'otating hither and
thither, brightly green, and, under a peculiar light, glittering

and flashing as they move, now showing a polar, now an
equatorial view, or all intervening positions, rapidly passing
and repassing, curving, and wheeling, and gyrating, crossing

and recrossing each other, huddling and thronging sometimes
in numbers together, again starting off, occasionally rotating

without advancing or "resting on their oars"—some larger

and older, some smaller and younger, some showing young-

revolving Stephanosphserse within, some developing " micro-
gonidia," some in one stage, some in another. In respect of

beauty and gracefulness, indeed, a number of the larger,

gently revolving, emerald-studded globes of Volvox (jlo-

bator, executing their elegant revolutions, must, I think,

carry ofl' the palm ; but their numbers, and the amazing
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eiiegy of the gyrations of Steplianosplucraj tlie remarkable

figure of the primordial cells^ the dilfcring sizes and eurious

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

resume here will be necessary in order to draw particular

attention by and by to one or two points in its structure and

organization, Avhicli I am disposed to think in some measure

foreshadow the remarkable phase presently to be adverted to.

Stephanosphffira, then, consists, as we have seen, of a family

or colony of eight green, biciliated protoj)lasm-masses (pri-

mordial cells), destitute of a proper cell-membra,ne, and

arranged in a circle, more or less approximately and at even

distances from one another, at the equator of a common
enveloping, hyaline, rigid membranous sphere, composed of

cellulose—the "envelope-cell" (" Hiillzelie,'' Cohn). Though
the normal form of the envelope- cell is spherical, I have

occasionally, but extremely rarely, 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 seem at all to interfere with the

otherwise normal growth and movements.

It is by the action in the surrounding water of the two

flagelliform cilia belonging to each primordial cell, protruded

directly through the envelope-cell, that the revolving and

onward movement of the total organism is effected. The
primordial cells present great variety of form— in the sim-

plest condition globular, or nearly so. But in a fully grown
Stephanosphrera, when viewed equatorially, 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 sometimes almost to

the pole in one, and leaving the other partially empty—that is,

an equatorial line in such cases woidd not cut the primordial

cells into equal halves. These, whose general form in this

condition in an old family, when viewed equatorially, 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. ^Vhen the organism

is quite mature these colourless prolongations are mostly
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attaclied to the inner surface of the envelope, but never per-

forate it. When a Stephanosphsera-globe is seen in polar

view the outline of the primordial cells mostly appears

somewhat acuminate towards the common envelope, and from
such apex the pair of cilia take their origin. The primordial

cells possess, immersed in their substance near the middle,

two symmetrically-disposed, round bodies, called by Cohn
nucleus-like vesicles, and said to possess an internal cavity."^

To me, indeed, they appeared quite identical with the so-

called "chlorophyll -vesicles" (Nag.) of other plants, to which,

indeed, Cohn afterwards compares them.t Such may convey

an idea of a perfect family—of a fully-grovrn Stephano-

sphfera.

Now, as to the developmental changes connected with

propagation, the primordial cells, as described by Cohn,

undergo three kinds of changes, I shall first allude to that of
" macrospores.'" The colourless prolongations of the primor-

dial cells become drawn in, and the primordial cells them-

selves become rounded. A slight elongation of a primordial

cell about to vegetate then takes place ; it becomes gradually

transversely constricted and divided into two cells, which
expand slightly from left to right; these two cells become
divided each into two, those again into two, thus producing

eight ; the constrictions, however, taking place oulj"^ in such

directions that the young resultant group presents the form
of a flattened spheroid, having somewhat the appearance,

when either of the larger surfaces is towards the observer, of a

wheel. These changes do not take place simultaneously in all

the eight primordial cells of an old sphere, but are to be met
Avith in different degrees of advancement. The farther

growth consists in the development of a_^ delicate common
membrane closely investing the young disc-like family, and in

the centrifugal separation of the new primordial cells, upon the

completion of the several radial constrictions, and in the de-

velopment of cilia. After escape into the water by the

bursting of the original envelope-cell the new envelope-cell

of the young family, from being at first of a very considerably

depressed figure, gradually expands in the polar direction

until the spherical form is attained—the primordial cells

meanwhile acquiring their mature appearance and structure.

Thus, each parent Stephanosphoera can normally give rise to

eight young Stcphanosphrc-rce, though families of but four

* Loc. cit. (•' Ucber cine neuo Gatt un^' aus dcr Famiiic der Yolvociiicu "),

p. S3.

t Ibid., p. 97.
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cells occasionally, though rarely, occur (and still more rarely

families of five, six, or seven), through arrested subdivisions

of the parent primordial cells ; whilst I have once or twice

met with families of sixteen cells, arising from the " transition

generations" (Nag.) being carried one stage further—that is,

the (normally) eight cells each dividing once again before

arriving at the fully formed or " mature stagc,^^ which may in

similar manner be called the '' permanent generation"
(Nag.).

A second change connected with the propagation consists in

the disassociation from the hyaline sphere, and the contraction

of the primordial cells, as before, into rounded bodies ; but in

this instance this is followed by the formation round each of

a special cellulose wall, through v.'hich protrude two cilia, by
the agency of which these Chlamydomonas-likc cells swim
vigorously about, at first within the old parent-globe, after-

wards outside it, when they liave made their escape by its

destruction. Finally, these Chlamydomonas-like bodies come
to rest, lose their cilia, and assume a Protococcus-like appear-

ance, or these Protococcus-like resting cells may apparently

be formed without an intermediate motile Chlamydomonas-
like state. These Protococcus-like cells have the power of

increasing in size after their formation, and before any
further development. Colin and "Wichura's researches have

demonstrated the remarkable fact that not only are these

capable of revival upon being covered with water after com-
plete and lengthened desiccation, but that such desiccation is

absolutely necessary to induce further changes in the direc-

tion of the renewal of the Stephanosphcera-globe. A few

hours after being remoistened the cell-contents of these

resting-spores become divided into two, then into four

(possibly sometimes eight) daughter-cells, the cellulose wall

vanishing. These daughter-cells become biciliated, and
presently one by one separate and swim freely away as so

many pear-shaped zoospores. Afterwards, coming to rest,

they acquire a membrane, which at first closely surrounds the

contents, but presently expands, and, standing off, leaves the

body of the primordial cell in the middle, which protrudes a

pair of cilia through the wall, thus again assuming a Chlamy-
dococcus-like appearance. The contents often in this stage

present a number of hyaline, frequently branched or forked

projections in various directions from the outer protoplasmic

layer (like those from the opposite ends of the primordial

cells of the mature plant), and which touch the inner surface

of the cellulose wall. But after an interval these Chlamy-

dococcus-like structures begin to divide ; if the protoplasmic
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processes exist, tliey are previously drawn in, and the pri-

mordial cells become ronnded—a series of self-divisions sets

in, similarly to those of the primordial cells of the perfect

Stephanosphsera in the first mode of propagation, the cilia

become lost, and the process is carried on nntil the same re-

sidt is attained—that is, until from each Chlamydococcus-

like body an eight-celled, in all respects characteristic, per-

fect Stephanosphaera is produced. I pass by the time

required for these processes, as well as the hours of the day

or night with which such developmental changes seem, as in

other instances, mysteriously associated.

It may be well here momentarily to draw attention to an

instance of the great similarity Avhich often exists at certain

stages of apparently essentially quite distinct organisms, and

which occasionally more than ordinarily forces itself upon our

attention.

I have mentioned that, when I first obtained the material,

the presence of Gonium pectoraJe (Ehr.) was indicated by
only a very few specimens indeed ; but in about three weeks,

in one of my bottles, this organism made its appearance in

very considerable numbers, and they were remarkably fine

and beautiful examples of this elegant form. In all respects

they seemed to me to agree Avith the beautiful figures and
description of Gonium given by Cohn.* I may remark that

these specimens seemed to me considerably larger and finer

than those one usually meets with, and more intensely green.

In the material alluded to, which I possessed, numbers of the

Gonium were to be found in the various stages of self-

division figured by Cohn. But likewise a number of the

specimens were present, as is often the case, from which some
of the constituent cells of the tablets had been removed by
some external force, or insufficiency of mutual coherence

;

and, moreover, what appeared to be these isolated cells (or

occasionally, indeed, dislocated in twos or in threes) were not
a few of them to be seen actively urging themselves about in

the surrounding water. Now, furthermore, some of the old

globes of the Stephanosphajra occurred upon the slide, and
some of these showed the primordial cells in the Chlamy-
donas-like state above adverted to, and these vigorously

moving up and down within the old, often much collapsed,

envelope-cell, Avhile some of these had lost their normal
number of eight, some, indeed, yet retaining only two or

three. Now, at this point I was quite unable to distinguish

* ' Untcrsuchuugen iibcr die Entwickelungsgcscliiclite der mikroskopis-
chen Algen und Pilzc' Kaiser. Leopold. -Carol. Akademie der Naturfors-
chcr, Bonn, ISSl, p. 1G3, tab. xviii, figs. 9, M, 15, 10, 17.
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one of these isolated motile bodies disassociated from a

Gonium-tablct from an isolated m.otile body set free from an
old Steplianosphacra globe, both of which, after the emegr-
ence of the latter, moved freely about in company ; nor, apart

from a knowledge of their origin, conld either be distinguished,

I thiidc, from so many examples of Chlamydomonas had they

been present.

But from this I do not mean to argue more than a puzzling-

resemblance between the two. A single (ionium in the

original material would have sufficed to give origin to the

multitudes Avhich afterwards made themselves apparent, con-

spicuous even to the naked eye, by their mass. I should be
disposed to hold that here, as elsewhere, resemblance may by
no means necessarily demonstrate identity; and although
these isolated motile bodies, thus proceeding from Gonium
and Stephanosplucra respectively, were so much alike as to

be indistinguishable to the eye, for the present I doubt not

there must have been between them some more subtle dis-

tinction, and that in the progress of development in their

natural conditions they would each have gone into their

respective mature forms (and this notwithstanding Avhat 1

have afterwards to advance), although Colm did not see (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; Avhilst, on the other hand,

as has been stated, it can be demonstrated by direct observa-

tion that in Stephanosphpera the single Chlamydomonas-like
primordial cell eventually produces a new Stephanosphajra-

globe. Cohn neither in his first nor in his and Wichura's
subsequent memoir on Stephanosplipera makes any allusion

to any development of Gonium making its appearance in the

material which formed the subject of his earlier observations

on the former organism ; but I find that he incidentally

mentions, in his memoir on Gonium,"'^ that on one occasion,

at least, a copious development of this latter organism took

place in a vessel in Avhich he had been cultivating Stephano-

sphsera ; and that in so great quantities, that the water
resembled a green mucus, and in each drop thousands

abounded. This is, then, at least a possibly noteworthy

coincidence, and the circumstance, quantum vaJeat, is perhaps

deserving of this cursory record.

A third developmental change of the primordial cells of

Stephanosphffira, connected doubtless in some way Avith 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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" macrogonidia \^ that is, the division of the primordial cells

into two, into four, into eight, hut not stopj^ing here, but
again dividing into sixteen, and so on, and finally into an in-

numerable number of minute, elongate^ fusiform, quadriciliate

cellules—the ^^ microgonidia," These do not at any stage

secrete an envelope-cell, but remain crowded together within

the original envelope-cell, inside of which they actively move
hither and thither in an amazingly rapid and energetic way,

than which there is scarcely any more astonishing sight;

these finally escape from the old envelope-cell by its rupture

;

and losing their cilia, coming to rest, and assuming a reddish

colour, become developed by a series of self-divisions and
formation of special walls into structures somewhat like in

form (and I believe in that only) to Botryocystis, or to

Kiitzing's jMicrocystis or Polycystis ; of these any farther

development is unknown. It has been supposed that these

microgonidia, as in Volvox, may be, perhaps, looked upon as

sperraatozoids ; but no such function seems to be confirmed

by actual observation. It is, perhaps, more probable that

they are homologous rather with the microgonidia of Hydro-
dictyon, a plant otherwise presenting so very many affinities

with Stephanospheera. Pringsheim has shown that in

Hydrodictyon the microgonidia are really structures intended

themselves eventually to reproduce the plant in a future

season.'^'"

It will be seen that Stephanosphtera differs from its well-

established fellow-genera in A^olvocinacese—not to descend

to minor but important details of structure and development
•—from Volvox, in having the zoospores or primordial cells

eight only, and at the equator, not numerous all over the

periphery of a sphere ; from Pandorina, in having eight only

at the equator, not sixteen or thirty-two, arranged in tiers

;

from Gouiuni, in having tlie eight primordial cells within a

common spherical envelope, not sixteen, each having a thick

coat, cohering by certain points of their surface into a tablet

;

and from Protococcus (Chlamydococcus), by the cells not

being solitary.

Having thus endeavoured to convey an idea of the nature

and appearance, of the structure and development of

Stephanosphtera, a necessary preliminary to the short and
very imperfect note I have to offer, I now^ proceed to draw
attention to the peculiar condition vv'hich it is meant to record.

I have mentioned that, at a certain time, the primordial

* ' Bericlite dcr Alcademie der Wisseiiscliaften zu Berlin,' 1800; 'Ann.

des Sciences Natiireiles,' ivme Ser., t. xiv, p. 53; ' Quart. Joiirn. of Mic.

Sci.', N. S., Vol. IT, p. 54.
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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, Avith the object of directly

producing each a neAV 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 sometimes 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 examples on a growing-slide, and on my re-

turn to them some 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 Amcebae of some
undescrilDcd species, and these in active movement, gliding

about and crossing each other in every direction. These were
certainly not to be seen when I last looked at the slide, and
the phenomenon 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 Amoeba-like
bodies with the just previously absolutely quiescent pri-

mordial cells of the Stephanospha;ra—nay more, in watching
the transformation of the latter themselves into the reptant

amoeboid bodies, putting a parasitic development wholly out
of the question : it will readily be believed, I say, that my
astonishment was beyond measure great in actually witness-

ing with my own eyes this, at first sight, sufhciently startling

phenomenon. What ! a plant, an undoubted true chlorophyll-

containing, by cellulose externally bounded^ Alga, become
metamorphosed into an animal ! For my part, indeed, even
after Avitnessing the wonderful change now mentioned, I

could not acquiesce in such an assumption ; and so far as I

can see, 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 cells 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 Chlamj^-

domonas-like developmental condition before alluded to, the
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movement of tlie globe itself liaving ceased. But, upon a

closer examination of certain of these, there was to be seen a

gentle hyaline convexity or expansion gradually being ex-

tended from the green margin of the primordial cell, and
again slowly drawn in, whereupon another similar projection

took origin close beside the place where the first had vanished.

This again receded, to be followed, perhaps, by another in the

same or nearly the same situation as the first, or at all events

near thereto (Plate VII, fig. 3). Presently the extension and
withdrawal of these hyaline prolongations became more fre-

quent and vigorous, while they appeared to be chiefly con-

fined to one hemisphere. Afterwards the mass became
somewhat elongated, the hyaline projections more lobose and
more changeable, and finally the primordial cell assumed
somewhat the outward characters figured for Ammba Umax
(figs. 4, 5, 6). The general contour of the so far changed pri-

mordial cell, supposing it at rest, might now be described as

broadly clavate or pyriform, the narrower end tapering very

considerablj^, and bluntly pointed. From the considerably

expanded upper end only the lobate pseudopod-like exten-

sions ay ere projected; and of these generally not more than

two or three existed at one time, so that this margin mostly

thus presented a trifid or bifid outline. The narrow end
seemed to be nearly if not quite rigid ; at least, neither from
it nor from the sides were any of the pseudopod-like exten-

sions put forth, whilst the narrow extremity itself seemed to

possess somewhat of a slightly granulated appearance. All

traces of the conspicuous pair of ^'^ chlorophyll-vesicles ^^ (for

as perfectly homologous with the bodies so-called in other algse

I regard them) had vanished—the green contents, keeping

their colour, had become more decidedly granular; the

granules, which were very crowded and abundant, and of

varying sizes—the variations, however, taking place Avithin

very narrow limits—were apparently quite free from each

other, and Avith the alternating movements of the lobate

extensions became rolled onward, I might almost say, just as

so much shot (of somewhat differing sizes) in a caoutchouc

bag might be, supposing it endowed Avith a like innate

automatic mobility. I could find no trace of a nucleus, nor

of a contractile vesicle, as in a true Amoeba ; hoAvever, if such

really existed, I fancy the extreme density and abundance of

the opaque green, granular contents would have prevented

their being noticed ; and I may add, there was not a single

instance of any foreign organic body to be seen in their sub-

stance. But, to borroAV the terms made use of for a true

Amoeba, the " endosarc " and " ectosarc '' (so to speak) were

\
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abundantly ^ycll diflcrcntiatcd. The latter^ I apprehend,
more correctly regarded as actually the so-called ^'prunordial

utricle/'^ was hyaliuo^ presenting a border of nearly equal

width all round, and at all parts of the external margin, cxce])t

at the attenuated extremity, was very clearly and sharply

defined ; at the narrow^ mostly bluntly pointed extremitj'-, as I

have already said, the margin presented a somewhat granidar

appearance, or at least not a smoothly defined outline.

Beyond the limits of the inner boundary of the hyaline

border the contained green granules did not infringe, no
matter how energetic or changeable the movements of the

pseudopodal processes (figs, 4, 5, 6)

.

The changes described did not take place by any means
simultaneously in all the eight primordial cells of any
StephanosphEera-giobe ; but while one^ perhaps, might have

attained the complete amoeboid 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 intervening phases between both conditions (fig. 3).

During tlie changes of the primordial cells described, the old

common hyaline envelope-cell of the Stephanosphfera became
collapsed and burst, or, it may be, more or less dissolved, and
from its trammels the now reptant amoeboid primordial cells^

by means of what were decidedly their own automatic move-
ments, by degrees mostly all succeeded in becoming one by
one wholly emancipated.

A pseudopod was projected from the bi'oader 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 hyaline lobose ex-

pansions were generally extended, to about a quarter or a

third of the Avhole length of the total amoeboid body ; and no
sooner had one began to be projected than a rapid iiow of the

granules at once took place into it, but still not infringing on
the hyaline border. This was scarcely accomplished when
another similar lobose expansion Avas 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, Avere 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 expense of the others, the newest

advancing always onwards beyond the others, and thus Avas a

rapid reptant movement executed (figs. 4, 5, 6). Their
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onward progress was often made in a tolerably straight line
;

butj of course, curves and sMxeps, sometimes even somewhat
abrupt, were effected, the broader frontal margin being
always carried in advance, the attenuated extremity always
at the posterior.

In this "way these amoeboid bodies travelled over the field

with quite surprising rapidity, crossing and rccrossing each
other in all directions. Under a low power, insufficient at

first sight to show the amoeboid or " rhizopodous " mode of

progression, these reptant bodies might possibly have moment-
arily called to mind so many minute green Planari?e, their

crawling movement partook so much of a regular gliding

character.

So rapid was the action of the pseudopodal extensions and
that of the onward flow of the general mass, and so energetic

was the locomotive povrer of these remarkable amoeboid
bodies, that, not unfrequently, one of these primordial cells

which had fully assumed this condition, prevented by some
cause or other from becoming wholly extricated from the old

Stephanosphsera-globe, was actually able to drag about along

with it (like hermit-crab and his whelk-shell) not only the old

envelope- cell, but the perhaps still therein contained seven

other more or less changed primordial cells ; and, all the

while, apparently not much retarded nor materially incom-
moded by the incumbrance !

It may be worth while, en passant, to note the analogy in

the differentiation of the extremities of these amoeboid bodies

with that of Dr. Wallich^s lately described Amceba viUosa^

—the tapering, faintly granulate, posterior extremity seem-
ing to correspond to the villous rounded organ in the actual

Amoeba, described and figured by Dr. Wallich. This appears

at least a curious point in common. In both the narroAved

extremity was always posterior, the pseudopods always being

given off from the opposite or anterior portion, and in both,

hence, the onward progression was more dii'ect than in most
similar bodies, as well as more rapid ; though, so far as I can

see, if Ave could imagine one of Dr. Wallich's AmoebcC pitted

against one of my Araoebiform bodies, the former, I fancy,

w^ould have been beaten in the race !

I have, indeed, never seen any actual Amoebae, nor do I

imagine anybody else, whose movements were so rapid

and power of locomotion so A'igorous as those of these

amoeboid bodies of Stephanosphaera. One might almost

fancifully imagine them endowed Avith a will, and in an

evident hurry to get somcAvhere, but unfortunately Avith a bad

* 'Ann. Nat. Hist./ 1863, vol. xi, 2ud ser., pp. 2S7 et seq.
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memorj^, and always forgetting what their destination should

be, or with what object they set out ; or, as if they each had

lost something, and all were laboriously and diligently

making the best use of their locomotive powers, under the

hallucination that there might be a hope of fortuitously

stumbling upon it unawares !

After having, I might almost say, disported themselves in

the manner described for a period from about twenty-four to

thirty-six hours, their locomotive powers began to wane and
their energy and agility to flag

;
presently their onward pro-

gress became gradually slower and slower, and the lobose

pseudopodal processes alternated more and more lazily and
languidly, until, by degrees becoming more and more inert,

they finally one by one became altogether still. At this

point, I greatly regret, my observations on this marvellous

condition also came to an end. Just as they had all or nearly

all acquired a rotund protococcoid figure, having been obliged

to leave them, the slide, upon which they were, became dried

up during my absence, nor could I find at any other period

any more of these Stephanosphserse undergoing this remark-

able phase. But, from finding in the bottle whence these Avere

taken, numbers in the protococcoid condition, it is probable,

had these special examples not been interrupted or thwarted

intheir development, that they too would have passed from
the amceboid to the protococcoid condition.

1 presume I need not here delay by urging the now, I

believe, universally acknowledged claims of Stephanosphsera,

and of the remaining Volvocinace?e, to rank in the vegetable

kingdom. Their whole affinities are Avith certain algre of the

Chlorospermatous class. Hydrodictyon utricidatum, an in-

dubitable alga (not found in Ireland), presents at every step

of its history points in common with Stephanosphasra; and

both Hydrodictyon and the Volvocinaceae are closely related

to PediastrccC, and to the genus Polyedriura (Nag.), &c. &c.

So intimate is this affinity, that I conceive those who Avould

now refer Volvocinacete to the animal kingdom would be com-

pelled to include Hydrodictyon and Pediastrete in the transfer,

and, so far as I could see, by an inevitable sequence, the

whole of the Confervoidese (Chlorospermeaj) likewise ; which,

I need hardly remark, would be simply absurd.

There was a time when locomotion effected by the agency

of cilia was regarded as an infusorial or animal character-

istic ; now it is well known that very many inidoubted

vegetables, in some phase of their existence, arc provided

with these appendages. There was a time when the existence

of the so-called " eye-speck'^ was regarded as a peculiarly
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animal indication ; it is now well knoAvn that the active

spores of many undoubted alga? possess this red dot; nay,

some unicellular plants, whose whole life seems to be passed

in a still condifcioUj very beautifully exhibit this character-

istic. There was a time when the presence of a '^ con-

tractile A'csicle" was looked upon as an animal character-

istic; but this too shows itself in plants—for instance,

Gronium. There was a time Avheu contractility, though
merely indicating itself by a capacity of altering relative

length and breadth, or of taking and recovering an external

impression, was regarded as purely an animal mark ; but
many vegetable cells (zoospores) possess it. There was a time

Avhcn the presence of starch was regarded as a strictly vege-

table characteristic ; but this product has been found in the

animal kingdom—for instance, Amoeba. And yet, so far as

I know, there are but few of the organisms exhibiting any
of these puzzling or apparently contradictory phases just

alluded to which the most experienced observers have lately,

tuerehj on that account, thought fit to remove in their con-

ceptions from the one kingdom to the other. I pass by the

futile and uncalled-for efforts of some to form an intermediate

kingdom between the animal and the vegetable kingdom.
And surely, then, it appears to me, if certain organisms in the
one kingdom in the course of their life-history temporarily
undergo or simulate those phases Avhich I have alluded to

more especially characteristic of some organisms belonging
to tlie other kingdom, it is, perhaps, at least not more sur-

prising, after all, that a strictly vegetable cell should assume
temporarily an amoeboid condition. It appears to me that

not one of these contradictory temporary phases seems in the

least to prove the actual and essential convertibility of an
organism belonging to one kingdom into the otlier. It is

quite true, indeed, that any one looking at one of my amoe-
boid bodies for the first time, and knowing nothing of its

origin, could hardly but believe that it was a true Amoeba,
but so peculiar and distinct, even at first sight, as that

it could not be mistaken (so far as I can see) for any de-

scribed Amoeba, but would naturally have been looked
ujjon as a new species. But all misconception as to these

points becomes altogether done aAvay -with, and any such
assumptions becon:ie wholly set aside, when we knoiv that

it Avas no Amoeba at all, but only an amoeboid state of

the vegetable Stephanosph?era ; and had it been so described
by any one as a new Amoeba, in ignorance of its nature, it

is probable that, some time or other, as the result of subse-

quent observation, it would, as a species, have shared the fate
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of many of Ehrenberg's quondam Infusoria^ now known to be
zoospores of algse, &c.

But, wliat the special import of this curious and remarkable
exceptional temporary condition in Stephanosphsera, 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 surprise 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 Stephanosphsera 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.

Let us refer to the typal full-grown Stephanosphsera j"^

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 amoeboid 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 momentaiy. It is true that, in describing these proto-

plasmic prolongations in the primordial cells, Cohn and
Wichuraf suggest that these in the young Stephanosphsera

adhere, here and there, at certain points, to the inner surface

of the envelope-cell ; and that during the expansion of the

latter, as it approaches maturity, these prolongations of the

protoplasm may thereby be gradually drawn out. But one
frequently sees some Stephanosphaerse 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 due to a structural peculiarity, but to the innate power

* Cohn., 1, c, pi. vi, 2, 4, 5, 6, 7.

f Ueber Stepliariosphaera,' loc. cit., p. 16.
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of the primordial cells to put them forth. Nor^ again, when
present, do they all seem to reach the inner surface of the

envelope-cell, and some even finely drawn out appear to

project obliquely inwardly. Similar extensions of the pro-

toplasm are, in other stages of development of Stephano-

sphsera, to be seen figured in Cohn and Wichura^s memoir,"^

Avhich in the course of development are again drawn in ; so

also in Chlamydococcus. Now, it seems to me that this

ordinary behaviour of the primordial cells in the develop-

ment of this organism, and the action of my rapidly reptant

amoeboid bodies (precisely the same primordial cells), are

manifestations of one and the same phenomenon, differing only

in the degree of intensity with which they are evinced.

{To be continued.)

On the Discovery of Arachnoidiscus ornatus and A.
Ehrbnbergii, at Malahide, Co. Dublin. By Captain
F. W. HuTTON, F.G.S., Deputy-Assistant-Quartermaster-

General at Dublin.

On the 14th December, 1864, I made a gathering of

diatoms at Malahide, from a small pool of brackish water
near the sea, and west of the railway ; the pool was apparently

above the reach of the highest tides, but the water in it was
very salt. On the 16th I boiled

a small portion of this gathering
in nitric acid, and dried it on a slide

for examination, and amongst the
other diatoms I was surprised to

find a beautiful specimen of Arach-
noidiscus ornatus. (See fig.)

I then carefully examined the rest

of the gathering, but could only
detect one specimen of A. Ehren-
bergii in it. The other diatoms in

this gathering were Epithemia
musculus, Cocconeis scutellum,

Coscinodiscus radiatus, Actino-
cyclus undulatus, Surirella gem-
ma, S. salina, Nitzschia sigma,
N. dubia, Amphiprora alata, Na-
vicula didyma, Plnnulai^ia cypri-

nus, Pleurosigma strigosum, P. angidatum, P. acuminatum, P.

* ' Ueber Stephanospbsera,' tab. b, 12, «, b, c.

X150

X400
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fasciola, P. Uttoy^ale, Denticula (sp. ?), Melosira nummuloides,
and a few fnistules oiBiddulphia aurita. Ten of these, according
to Smith, inhabit the sea, six either the sea or brackish water,

and two brackish water only. I think that these two frustules of

Arachnoidiscus must be considered bondfide Irish specimens,
and not adventitious, for the following reasons :—I have never
worked at, or had in my possession, any guano or fossil

diatomaceous earth ; but in February last I had a small piece of

sea-weed from China given to me, from which I obtained
about a dozen specimens of E. Ehrenbergii, but none of A.
ornatus.

Luckily it so happened that both the glass slide and the

dipping-tube which I used in examining the gathering from
Malahide were quite new, and had never been used before.

The bottle also into which I collected these diatoms never had
had anything but fresh-water diatoms, &c., in it. The onljr

other thing that came in contact with the gathering was the

test-tube in which it was prepared, and in which I might,
perhaps, have boiled the sea-weed from China which I have
before mentioned; but even if so, the test-tube has been in

constant use ever since for preparing other, chiefly fresh-

water, British diatoms, and had been washed out and cleansed

dozens of times since the Arachnoidisci were in it. No rag of

any sort had touched that first portion of the gathering in

which I found A. ornatus, and of course I took the precaution

of using an entirely new one in examining the rest of the

gathering. I have carefully examined the test-tube since,

and am quite satisfied that no others remain in it, as so

large and distinct a diatom is easily recognised with an inch

object-glass.

Taking, therefore, into consideration the fact that a frus-

tule of E. Ehrenbergii was found by M. de Brebisson,

actually, I believe, attached to a specimen of Sphacelai'ia

olivacea, Ag., sent to him from Ilfracombe by Mr. Ralfs, it

appears to me more probable that these specimens of mine
are really British than that the two frustules should have
remained in the test-tube for ten months, notwithstanding

repeated boilings and washings, and should have at last

come out both together with a quantity of other diatoms

whose habitat is precisely similar to their own.



REVIEW.

Catalogue of Objects in the Museum of the Microscopical

Society of London, 1864.

It has always been to us a matter of some surprise as well

as regret that the authorities having the direction of great

public museums in this country have hitherto taken no steps

in the direction of exhibiting to the numerous persons seek-

ing instruction and amusement in such places that vast field

of life and structure which is opened out by the microscope.

It is no less strange than true, that not only is our national

collection destitute of the means necessary for rendering the

public conversant with the minuter forms of life, and the de-

tails of form in the higher animals, but even to the student

no facilities whatever are aflPorded in the domain of microscopic

research by that institutiou. It would be deemed probable by
most persons that in a museum, one of whose chief directors

has obtained great reputation as an odontologist, there should

have been a collection of sections of various recent and fossil

teeth, adapted for examination with the microscope, and
arranged for comparison, not to speak of the series of well-

mounted insects. Annelids, and other smaller and almost in-

visible animals, that might have been looked for in the

zoological department. But this is not the case ; neither is

there a collection of microscope-sections of teeth, nor any
series of specimens mounted for use with that instrument.

The student of comparative histology and minute zoology

and botany would be left entirely to his own resources and
those of his private friends, were it not for the existence of

two collections in London to which he can gain access, and
which, however incomplete, when we consider what a public

collection of microscopic preparations ought to be, are never-

theless eminently useful and interesting, and tend far to

supply the deficiency which we have noticed elsewhere.

The histological collection of the Royal College of Surgeons
is now open to the microscopist for purposes of comparison
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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 series, 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 as a

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 1250
Structure of Special Organs :

Tlie Skeleton 1182

The Teeth 1010
Organs of Digestion 618

Organs of Respiration 240

Nervous System and Organs of the Senses 540

Circulatory, Urinary, and Generative Organs 600

Hewson's Preparations 100

Dr. T. J. Todd's Preparations (cliiefly showing the processes of in-

flammation, repair, and regeneration of the tissues in the lower

vertebrate animals) 850

PATHOLOGICAL SERIES.

Diseases of various Tissues and Organs *420

NATURAL-HISTORY SERIES.

Mineral Kingdom, including Coal 672

Vegetable Kingdom 1740

Animal Kingdom :

Protozoa and Porifera 540

Zoophyta and Echinodermata 932

Mollusca 505

Annel ida and Insecta 800

Crustacea and Arachnida 150

Total 12,149

* Exclusive of 448 Specimens of Diseases of the Eye.
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This extensive and valuable collection was chiefly formed

by the late Professor Quekett, but has been considerably

added to by the purchase of specimens from Dr. Tweedy J.

Todd (of Brighton), and Mr. Nasmyth; also by a fine series

illustrating the structure of the spinal cord, prepared by
Leuhonek, in Lockhart darkens method. In every drawer

there are specimens of the greatest interest, and most are re-

markable for the beautiful manner in which they have been

prepared. The series of teeth is particularly fine, including

the dental organs of all the groups of Vertebrata; and in-

deed there is not a specimen in the whole collection Avhich is

not especially interesting, either on account of its rarity or

the skilful manner in which it has been manipulated.

During the past year, under the superintendence of Dr.

Mury, the whole of the collection has undergone a careful

examination, useless specimens have been rejected, and spe-

cimens badly prepared have been remounted, whilst every

object has been ticketed with its name, and with a number
referring to a manuscript list, which it is hoped will soon be
published. We may mention here that we observed that all

the specimens in the collection were kept lying flat on the

drawer, and not in racks. It is, we believe, most important

that this arrangement should be universally adopted, as, in

the course of time^ almost any description of mounting will

run if the slide be tilted. The histological collection of the

Royal College of Surgeons is open for general inspection

every Wednesday, and the student may gain access at other

times. A microscope of first-rate quality and powers is

placed ready for use, and every facility is afforded by the ex-

cellent curators.

The collection of the Microscopical Society of London is

the only other collection of microscopic objects in London
not entirely private. The catalogue of this collection, which
has lately been published for the accommodation of members
of the Society, is now before us. Though by no means so

extensive a collection as that belonging to the Royal College

of Surgeons, there are many series of specimens in it of much
value, either on account of their rarity or as illustrating im-
portant observations published in the Society's ' Transactions'

or elsewhere. The total number of specimens is about 1300,

and all are carefully ticketed and referred to in the Cata-

logue. By far the greater part of the specimens have been
presented to the Society by distinguished men of science,

who have prepared the slides themselves in the course of

their researches in various subjects where the microscope
forms an important auxiliary of observation. Thus, we ob-
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serve sixty-three slides illustrating the structure of the shells

of the MoUusca^ presented by Dr. Carpenter. The section

of the shell of the recent Rhynconella psittacea \s, we notice,

entered in the catalogue as Atrypa psittacea. Surely the
compiler of the Catalogue could not have meant to expunge
the genus Rhynconella from the Brachiopoda, and amalga-
mate it with Atrypa

J
this must be a slight oversight. To

Professor Hyrtl, of Prague, the Society is indebted for

twenty-four beautiful injections of the kidneys, intestines,

&c., of various animals. Mr. Crum, of Glasgow, has en-
riched the collection by thirty-four slides of cotton-fibre,

variously prepared and mounted, which illustrate a series of

researches, published not long since, by that gentleman.
The richest part, however, of the Microscopical Society's

cabinet is that which contains its series of diatoms. From
every quarter of the globe there are examples of these minute
organisms, some presented by naturalist-travellers, others by
residents in the distant regions whence they come, others,

again, casually observed among they contents of a bottle of

sea or river water. A group of various forms is presented by
Mr. G. Blenkins, taken by him from the Tchernaya River,

Sebastopol ; others are there from Calcutta, Hong Kong, the
Andaman Islands, and Melbourne.

The Catalogue, which must prove very serviceable to the

members of the Society, is arranged in an alphabetical order

;

when such words as Diatomaceae, Shell, &c., are arrived at,

the various specimens belonging to that scries are arranged
underneath them ; but they also occur in the proper alpha-

betical oi'der, indicated by their names.
It would be unfair to institute a comparison between the

two collections we have been noticing. That of the College

of Surgeons is, of course, by far the larger, and exceeds the

Microscopical Society's particularly in histological speci-

mens ; but the cabinets of the latter contain very many
specimens which are well worthy of the attention and obser-

vation of the student. One peculiar and very admirable

feature about the management of the collection of the

Microscopical Society is that the members of the Society

are allowed to take out twenty slides from the collection at a

time, and retain them for three weeks, thus establishing a

system, with regard to the microscopic objects, similar to

that adopted in the management of circulating libraries. The
plan appears to us most excellent.

We heartily recommend those of our readers who arc really

interested in the use of the microscope, and have a little

leisure time, to make the best of their way to Lincoln's Inn
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Fields, and see some of the beautiful objects there preserved
;

amongst them they are sure to find specimens of special

interest to themselves, perhaps illustrating points of form or

structure at which they may have themselves been working

;

and those who are members of the Microscopical Society we
beg to remind of the fact that they are at liberty (sub-

ject to certain restrictions) to have twenty specimens from

the Society^s cabinet at a time—a means being thereby

afforded them of leisurely and carefully examining many
typical or rare specimens.

There can be little doubt that all who take a sincere in-

terest in the progress of biological science will also take an

interest in these public collections of microscopic objects.

They cannot show that interest more appropriately than by
presenting to one or other of these collections rare or unique

specimens in their possession, or series illustrating original

discoveries. Many an observer will go to great trouble and
expense to mount certain objects for observation under the

microscope; when once seen, drawn, and described in the

chronicles of some scientific society, they are of little or no
further use to him. How, then, cau he best dispose of such

specimens? Surely there could not be a more satisfactory

method of ensuring their safe preservation and accessibility

to future observers than is adopted in presenting them to one

of these two large collections. It would, perhaps, be well if

histological and pathological specimens were added to the

series already so well developed at the Royal College of Sur-

geons; whilst specimens of general natural history, Dia-

tomacese, Bryozoa, &c., should be handed over to the

Society's cabinet.

We leave these suggestions for the consideration of our

readers, in the hope that they may bear some fruit, trusting

that some of those who have read these remarks may soon ex-

amine for themselves these two public collections of objects

mounted for the microscope, and that it will not be long

before a third, far larger, and far more comprehensive collec-

tion, shall have been developed in connection with our great

National Museum.
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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 Diatomaceae. Only
thirty-two species of the Diatomacese 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 delicate pellicular mem-
brane. 3. 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 ai'ound itself a thick opalescent capsule.

5. The capsules respectively divide in their equatorial lines,

and expose the sheaths of the sporangial frustules. 6. The
sheaths become elongated, and at the same time present

thread-like rings on their surface, diminishing gradually in

thickness towards each extremity, but in close approxima-
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tion throughout, except at the middle, where there is an

interval of -,j-iyVoth of an inch between them, or equal to

three times the breadth of the neighbouring rings. 7. The
sheaths elongating, carry out the ends of the capsules upon
their extremities. 8. The hemispheres of the capsules dis-

integrate into short, fusiform, curved, thread-like filaments.

9. The sheath is fully formed, and the sporangial frustule

appears within it. 10. The empty sheath presents a longi-

tudinal dehiscent fissure, through which the sporangial

frustule obtains its exit." When boiled in nitric acid,

the sheaths, as stated by Dr. Griffith, remained entire.

Mr. Carter then adds some general remarks, and describes

the conjugation in two other species, his observations

being most excellently illustrated by careful drawings. He
then adverts to certain points of controversy between himself

and the late Professor Smith, and then discusses the nature

of this process of conjugation. After carefully adducing
his reasons, and giving due regard to opposing facts, he
comes to the conclusion that, in all probability, the con-

jugation of Diatomacese may be looked upon in the same
light as the similar process occui'ring in Rhizopoda. The
parts and organs of the two groups he contends, are homolo-
gous, and, finally, whilst he considers the nucleus in the

Rhizopod Biffiugia as contributing the sperm in the encysta-

tion of two of these individuals (a process which he holds to

be an act of true sexual reproduction), and some other part

of the body as furnishing the germ-cells, so^ in the conjugation

of Diatomacese, he is inclined to regard the nucleus as fur-

nishing sperm, and what he formerly described as the "glair-

cell " (a capsuled body, situated at each end of the frustule)

as giving rise to the germ-cells. For a fuller exposition of his

views, we must refer the reader to Mr. Carter' s very able paper.

Further Obsey'vations on Raphides and other Crystals in

Plants. By G. Gulliver, F.R.S. ('Ann. and Mag. of

Nat. Hist.,' January, 1865.)—From time to time. Prof. Gul-
liver publishes his notes of observations in search of raphides^

in which he has varying success.

TerustreeminacecB.—Sphseraphides in leaves and young
bark of Canallia.

Vitacea.—Raphides and sphseraphides, as in all plants

examined of this order.

Zygophyllacece.—Large four -sided prisms in Guaiacum
officinalis, as in QuiUaja and Iris, &c.

Melastoinacece, plenteous sphseraphides in Melastoma, sp.

PassifloracecB.— Sphseraphides in two sp. Passiflora.
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Composite.—Crystals in the ovary coat. Very remark-
able in the Cynarocephalece.

Oleaceoi.—No raphides, few sphseraphides in Olea latifolia.

OrchidcececB.—Raphides in many species abundant in Cypri-
pedium large crystals.

Iridacecs.—Varying crystals in diflPerent genera_, none in

Sisyrinchium, nor raphides.

AmaryllidacecB.—Raphides in Sternbergia, Brunsvigia, Pan-
cratium, Alstrcemeria ; absent in Amaryllis, sp.^ large crystals

in Fourcroya.

In the March number of the same magazine Mr. Gulliver

adds some further notes on raphides and crystals in the

Liliacese, particularising several genera and species.

Development of the flowers in the Compositce. {' Biblio-

theque Universelle/ October.)—Professor Wolfgang has been
studying this subject minutely. The flowers of the head are

developed subsequently to the leaves of the involucre^ from
the circumference of the receptacle towards its centre. The
leaves first appear as oblique prominences continuous with
the epithelium of the receptacle. These parts now become
completely spherical, and around the apex of the bud arises a

circular elevation, which soon forms a sort of crater. The
rudiments of the subsequently suppressed calyx also appear

;

there is no pappus now discernible. Next the five petals

commence on the crater wall, growing from their base and
curving inwards. Then the anthers originate on the inner

Avail, the petals become conjoined and the pappus developes

from the outer wall ; it must be considered as an accessory

organ. The ovary is inferior, and is produced by the growth
of a disc of tissue. The ovule is lateral.

The series of papers on ' The Nomenclature of the Foramini-

fera,' by Messrs. Parker, Jones, and Brady, is continued in
' The Annals and Magazine of Natural History.' Micro-

scopists having their attention in any way directed to these

interesting forms of life will do well to peruse the valuable

and authoritative essay of these authors. In the March
immber the species of Foraminifera enumerated by Batsch,

in 1791, are treated of.

On the eyes of Asteracanthion rubens, Miill. and Frosch.

{Uraster rubens of Forbes.) By S. Jourdain. ('Comptes

Rendus,' Jan. IG, 1885.)—The author remarks, in the first

place, that the eyes in the invertebrata may be referred to two
distinct and fundamental types—1, those which are idoscopic,

that is furnishing images ; and, 2, those which arephotoscopic,

that is to say, fitted only to give a general sensation of light

or darkness. The first kind are well known, but the photo-
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scopic eyes have been much overlooked. They consist of a

black or reddish pigment of very definite structure, impression-

able by luminous rays, and in immediate relation to the

nervous system in those animals which possess one. Photo-

scopic eyes have been met with in the Sipunculidae, in certain

Annelida,^ and especially in the Hermellae, described by De
Quatrefages. The photoscopic eyes of Asteracanthion have

long been known as pigment spots situated at the end of each

ray. They are, however, more fully organized, and more
certainly visual organs than was once supposed. They occupy

a small papilla near the end of each ray, in the interambulacral

furrow, which receives a filament from the ambulacral

nervous trunks, enlarged beneath into a ganglion. The
spiniform calcareous processes surrounding this tubercle can

be closed down upon it by muscles, thus forming a sort of

eyelid. When placed under the microscope the oculiferous

papilla is seen to consist of red pigment indented and covered

over by a gelatinous medium of lenticular form, the whole

being intimately connected with the nerve filaments. The
gelatinous medium serves to concentrate the light, and it is

considered by M. Jourdain that we have here the most per-

fectly organized photoscopic eye.

Observations on the Structure of the Nervous System in

Clepsine. By E. Bandelot. [' Comptes Rendus,' Nov., 1864.)
•—The nervous chain of Clepsine is of the same type as that

of the other Hirudinese. One of the ganglia examined shows

two elements—the fibrous and the cellular. The fibrous por-

tion appears as a median ribbon, the cellular consists of six

capsular inflations, which appear to contain unipolar cells,

varying in size from the -ir^th. to -^th millim. Each of

these contains a nucleus of large oval form, with enclosed

nucleoli. The produced extremities of the cells are connected

with radiating fibres. The various ganglia are found to be

composed more or less pairs of simple ganglia, according

as they contain more or less of the cellular capsules. Cells

are attached also to very fine lateral branches, and a gastric

system is ascertained to exist in Clepsine, showing that the

gastric network detected by Faure in the leech is the analogue

of the stomato-gastric of other annelids.

A paper on ' The Development of some Opisthobraiichs' ap-

peared last quarter, by Mr. Alexander Stuart, of St. Peters-

burg, in which he traces the growth of the ovum, and its in-

timate structure at various stages of development. A paper on
the tissues of the Echinodermata is also published by the same
author, in which he says that he has accurately ascertained

* See Mr. Lankesler's paper on the Earthworm, p. 111.

—

Ed.
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that the bodies of these animals consist of three well-defined,

distinct, component tissues :—1, of an epithelial layer, with

small round cells ; 2, of a strong muscular layer ; 3, of an ob-

vious connective tissue, with exceedingly strong intermediate

substance, analogous to what in vertebrates is known as

hyaline substance. (See ' Koll. und Sieb. Zeitschrift,' Jan.,

1865.)

On the Circulation of the Blood in the Spiders of the genus
Lycosa. By Ed. Claparede. (' Annales des Sc. Nat./ Nov.,

1864.)—The distinguished author of this interesting paper
remarks, in the first instance, that injection is not a satis-

factory method in the investigation of the circulation of

the spiders. He has endeavoured to secure young spiders

when transparent, and submitted them to the microscope.

Those of the species Lycosa saccata (Holm.) were found most
favorable. The works of Blanchard and Newport, and also

of Duges, have come under the particular notice of M.
Claparede. The Lycoste observed were taken immediately
after hatching and before the moult, which takes place in

the mother's ovigerous sac. The heart, or dorsal vessel, is

situate in the median line, semicircular in profile, and reni-

form in transverse section. At different parts it presents

lateral diverticula, arranged in pairs, of which there are three

;

of these the posterior are the least developed. At the level

of each pair of diverticula there is a pair of those orifices

like button-holes first discovered by Strauss in insects, and
since detected in most Arthropods. They are called by the

author " venous orifices.''' At the moment of diastole the

blood rushes into the heart by these orifices. There are no
valves to these orifices in the young Lycosse, their movement
depending merely on the general muscular fibre of the heart.

The blood escapes from the heart by the thoracic aorta, and
by a tubular posterior or caudal aorta, whence it communi-
cates with a wide lacuna, occupying the pygidiuni and the base

of the spinners. The heart itself is situated in a lacuna called

the pericardial lacuna, whence all the blood entering the heart

is derived. The details of the circulation and structure of

its vessels are entered into most fully by M. Claparede, and
the views of Blanchard contested. The circulation in

Lycosa is stated to be essentially lacunar, and M. Claparede
affirms that the vascular networks and reticulations in various

Arachnidae figured by M. Blanchard in his recent work,
* Organisation du Regno Animal,' are quite erroneous, and
have no existence at all.

Dr. Leonard Landois continues his exhaustive researches

on the anatomy of the Pediculi parasitic on man. In his last
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paper the details of the alimentary, muscular, prehensile,

circulatory, respiratory, and reproductive systems of the

Pedicidus vestimenti, are elaborately worked out. Another
remarkable paper on insect anatomy, as developed by the

microscope, is that by Dr. S. Bach on the skeleton and the

muscles of the head of Vermes flavipes. The chitinous parts

of the head are first carefully described and illustrated, and
then the muscles are enumerated as follows, their attach-

ments and functions being further discussed :

Muscles of the upper jaw.—1, m. flexor magnus mandi-
bulae ; 2, m. flexor brevis mandibulae ; 3, m. extensor mandi-
bulse.

Muscles of the lower jaw.—1st group— 1, m. adductor

cardinis; 2, m. adductor cardinis externus; 3, m. adductor

cardinis internus. 2nd group—m. adductor stipitis rectus

;

2, m. adductor stipitis obliquus; 3, m. flexor stipitis. 3rd

group—1, m. flexor maxillae; 2, ra. extensor maxillse. 4th

group—1, m. adductor palpi maxillaris ; 2, m. abductor palpi

maxillaris. Besides these belonging to the lower jaws, there

are—1, m. extensor phalangis secundse palp. max. ; 2, m.
flexor phalangis tertiae palp. max. ; 3, m. extensor phalangis

tertise palp, max.; 4, m. flexor phalangis quartse palp. max.

;

5, m. extensor phalangis quartee palp. max. ; 6, m. flexor

phalangis quintse palp, max.; 7, m. extensor phalangis quintse

palp. max.
Muscles of the upper lip.—1 and 2, mm. levatores labii

;

3, m. depressor labii.

Muscles of the lower lip, S^c.—1st group—m. levator

menti s. partis basilaris; 2, m. abductor menti s. partis basi-

laris. 2nd group—1, m. adductor labii; 2, m. abductor
labii; 3, m. adductor palpi labialis; 4, m. abductor palpi

labialis. 3rd group— 1, m. extensor phalangis secundee palpi

labialis; 2, m. flexor phalangis tertise palpi labialis; 3, m.
extensor phalangis tertise palpi labialis.

Muscles of the tongue.—1st group— 1, m. levator linguse
;

2, m. retractor linguse anterior. 2nd group—1, m. retractor

linguse posterior ; 2, m. protrusor linguse. 3rd group— 1, m.
retractor internus linguse.

Muscles of the feelers.— 1, 2, mm. flexores antennse; 3,

m. extensor antennse; also m. extensor phalangis secundae

antennse, m. flexor phalangis secundse antennse, m. flexor com-
munis antennse, m, extensor communis antennse.

Muscles of the gullet.—1, 2, mm. levatores faucis; 3, 4,

mm. detrusores faucis ; 4, 5, mm. laterales faucis. The above
enumeration of muscles serves to show what is to be ascer-

tained from the head of a single insect by careful and elabo-

rate research ; for further details we must refer the reader to
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the paper itself. (See ' Kolliker und Siebold's Zeitschrift/

Jan., 1856.)

The Egg-shells of Birds, from a Histological and Develop-

mental Point of View, is the title of a valuable paper recently

published by Dr. Hermann Landois. This distinguished

microscopist describes^ first, the general structure of the shell

of birds' eggs. He then gives details as regards no less than
sixty-six species of birds, and afterwards enters into the ques-

tion of the formation and growth of the egg-shell in the

parent bird. In an appendix to the paper the eggs of two
forms of reptiles are considered. Dr. Landois has made ex-

tensive use of the nitrate of rosaniline in his researches,

which promises to form a valuable aid to investigation in the

hands of the microscopist. (See ' Kolliker und Siebold's

Zeitschrift,' January, 1865.)

Observations on the Structure of the Nervous Tissue by a
New Method. By P. Roudanovsky. (' Comptes Eendus,'

Dec. 22, 1864.)—The method proposed and made use of by
the author of this remarkably interesting paper is as follows :— 1st. Prepare with a Valentin's knife sections of the nervous
tissue, frozen by a temperature of from 10 to 15 degrees

Reaumur. 2nd. Colour them by means of infusion of cochi-

neal or carmine. 3rd. Cover the pieces with Canada balsam,

or with a special mixture composed of concentrated '' icthyo-

colla," six or seven parts, to eight parts of glycerine. The ob-

servations made by M. Roudanovsky by means of this method
are of great interest. With regard to the structure of the

spinal nerves, he draws the following conclusions, the manipu-
lation he adopts probably tending less to the distortion of

structure than that used by other observers

:

1st. In examining a transverse section of one of these

nerves one perceives that the primitive element of the nerves

are tubes with a pentagonal or hexagonal configuration.

2nd. The walls of the nerve-tubes formed by connecting
tissue present in all cases, by their continuity, a veritable

reticulum.

3rd. The same tissue forming the walls of the tubes gives

rise to, in some directions among the tubes themselves and
among the bundles of tubes, cavities or reservoirs, by means of

which the nutrient flinds are enabled to operate.

4th. The isolated appearance of nervous tubes is an arti-

ficial phenomenon.
5th. The cylinders of the axes are coloured by the cochi-

neal as well as the walls of the tubes ; the cylinders of the

axes appear in the centre of the tubes under the form of

knotted fibres.
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6th. In a bundle of nervous tubes the cylinders of the axes

give rise to transverse fibres, which traverse the walls of the

tubes and communicate with the transverse fibres of the

other cylinders.

7th. In the entire length of a cylinder of the axis the

groups of transverse fibres which part from a section of axis-

cylinder are not foand placed at the same level, but at a nearly

equal distance from one another.

8tli. The transverse fibres of the axes are met with in the

anterior and posterior roots of the spinal nerves, but it is

possible that they may be wanting in the others.

9th. We know that the cylinders of the axes are surrounded

in the nerve-tubes by the myeline (white substance), Avhich

scarcely ever colours Avith cochineal, and in the pieces pre-

pared with Canada balsam it has always the aspect of an
amorphous granulated mass.

ICth. Various sized tubes enter into the composition of the

bundles of nerve-tubes, viz., large, fine, and very fine. The
fine and verv fine tubes vary in position and number; they

occur in the anterior and posterior roots of the spinal nerves,

particularly the latter, and have the same structure as the

ordinary large tubes.

11th. It is very possible that the fine and very fine tubes

belong strictly to the brain, where they are found as predomi-
nating, if not exclusive, elements of all the white substance.

12th. Each nerve contains, as it were, an anatomical sub-

stratum of brain.

Then follows some further details with regard to the struc-

ture of the central organs, which appear to be of considerable

interest. The results of the pathological investigations of the

author are, however, the most important, bearing, as they do,

on the nature of the action of narcotics, &c. They are given

as follows :

1st. After having poisoned cats, dogs, and rabbits, by strych-

nine, nicotine, opium, and chloroform, the author remarked
that they all modify or alter the nerve-tissue.

2nd. The most energetic of these poisons alter the nerve-

cells and their branches ; the other poisons, such as chloro-

form, opium, and alcohol modify the white substance.

3rd. The alterations after nicotine were indicated by the

strong pigmentation and destruction of the nerve-cells with
their prolongments, but this only in the spinal cord, where
the vagus and hypoglottic nerves commence. In this case

(nicotine) the nerve-cells and their branches assume a deep-
brown colour, and have an aspect of disorganization.

4th. Under the influence of these poisons the author
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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 adduces we may conclude

that a single drop of an energetic poison like nicotine is

sufficient to kill a big animal^ not because it chemically upsets

the various metamorphoses of the sj'stenij 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 appearance of a number of little brilliant

bodies united, instead of being amorphous.

Structure of the Froy's Cornea.—Dr. Yon Recklinghausen

describes certain movable corpuscles visible in the cornea of

the frog, when properly treated. He argues the existence of

channels and lacunte in the cornea, from the movement of

these corpuscles. The invisibility of the channels or lacunae

themselves is, according to this gentleman's view, owing to

the fact that they contain a fluid of the same refracting power
as the corneal 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. 3rcl. The
processes of the rods and cones. The fibres of the limitans

interweave and form a beautiful meslnvork, coarser near tiie

" ora scrrata." The processes of the rods branch thi'oughout

tliis network, and finally form the branches of the cells pro-

perly so called. In the centre of the retina the processes

of the rods run straight, and rarely combine ; as they ap-

proach the " ora serrata" they combine more frequently, and

become broader. Hence the granular layer in the centre is

narrower, and consist ot' finer fibres. Herr Ritter proposes

the name outer fibrous layer, instead of granular layer, which

he considers objectionable. (' Henlc und Pfeufer's Zeitschrift,^

vol. xxi, part 3.)

Structure of the Kidney.—According to the observations of

Mr. B. Wells Richardson, the Malpighian tufts of the kidney

have not one, but two efferent vessels ; thus, this gentleman

confirms the observations of Beale and Virchow. A writer in

one of our contemporaries suggests that the quasi-second tul)c

may belong to a subjacent uninjeeted tuft, and, owing to the

thickness of the section, appears to originate in the upper and
more visible tuft. ('Dublin Med. Press,' vol. ix, p. 489; and
'Pop. Sc. Rev.,' Jan., 1865.)

VOL. V.—NEW SER. L



NOTES AND CORRESPONDENCE.

Bacillaria paradoxa in Fresh Water—The occurrence of

BaciUaria 'paradoxa in fresh water having been announced
as a new fact in the last number of the Journal (p. 66)^ I am
induced to state that in the 'Botanical Gazette^ for 1851 I

recorded the detection of this species in a gathering from
ditches near the river, a short distance above the town of

Stafford. I may add that on more than one occasion after

the publication of that notice I found tlie Bacillaria in

gatherings from the same system of ditches, and on both
sides of the river. It is remarkable that although Stafford

is far from the sea, salt-loving Phanerogams have been found
in its neighbourhood, e.g. Glaux maritima (L.) and Rumex
maritimus (L.). There are salt works about five miles from
the town in the direction of the localities for these plants,

but the district where I found the Bacillaria is in the

opposite direction and far removed from their influence.

—

Robert C. Douglas^ Stoke Lacy Rectory, Bromyard.

Improvement in the Lieherkiihn.—In the examination of

opaque objects with a binocular instrument it is no slight

advantage to have the quantity, the quality, and the

direction of the light, under complete control ; with the ordi-

nary Liebcrkiihn this is by no means the case, for although

its advantages are very considerable, it is not without an

accompanying rf?5advantage which materially lessens its

usefulness. The great flood of light arising from the mass of

converging rays thrown down in every direction upon an
object tends to obliterate the appearance of all delicate surface-

markings, through the want of a defining shade and shadow
to render them apparent. In this respect, with the lowest

powers, the bull's-eye condenser and the side reflector are in

the ascendant ; but with the medium powers the obliquity
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with which the light requires to be directed to avoid the end

of the object-ghiss 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 one particular

direction, and then, by rotutiny the Lieberki'lin upon the object-

f/lass, may bring it to bear upon every part successively,

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 Opuntiatunicata,

which are scarcely to be detected by the whole light—may be

brought out into full and bold relief. The elegant arrange-

ments assumed by crystallized silver can scarcely be 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, ivhen dry, to trim off the

projecting parts from the centre and circumference with a

sharp peidinife, 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.
Kencely Bridgeman, Norwich.

A Simple ObjectFinder 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 object-finder.

I find it most accurate with all powers up to the ^-inch

object-glass.

The diagram shows the arrangement, and represents the

stage of a student^s microscope as made by Smith and Beck.

In order to use this finder with a microscope, it is necessary

for the object-carrier to be well fitted, and move easily 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, near its right margin,

vertical to the object-carrier, and parallel to its plane of
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movement, at about one inch and two tenths from the centre.

A small piece of paper, or of gummed label (b), three fourths
of an inch long and one fourth of an inch wide, attached to the
upper surface of the slide, where it overlaps the finding-line,

completes this simple apparatus. It is used thus :—An object
being in the field to Avhich it is desirous to recur, the observer
moves his head to the right, so as to get a view of the finding-

line and label; he then with a pen makes a line on the label
in apparent continuation of the finding-line. In order to find

that object at any fnture time it is only necessary to place
the slide on the stage, and adjust the microscope so that the
object may not pass through the field unobserved, then push
the object-carrier fully down, placing the slide so that the
line on the label is again in apparent continuation with the
finding-line, wdien, by moving the object-carrier upward, the
object will be seen to enter the field.

In marking the line on the label it is necessary to observe
whether the pen is " sighted " with one or both eyes, and to
use either habituall}', otherwise an inaccuracy in replacing the
slide will result, which, being magnified by the power of the
microscope, will prove material.

It has occurred to me that the finding-line might be
marked on the object-carrier, or on a small plate attached to
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it. I have tried it so placed^ but^ wlietlier from habit or not,

I find the line on the stage the most convenient. If, how-
ever, the objeet-carrierwas imperfectly fitted I tliink it would
be better to place the line upon it.

—

Thomas Powell
{Dublin Quarterly Journal of Medical Science).

'The Metamorphosesof Man and the Lower Animals.'—Allow
me to thank you for the very favorable notice of ray 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 I am
not mistaken, there is a strange resemblance between many
of his paragraphs and those of the work under review. For
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 ray 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

distinguished 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 beaic ideal

of translations. Without, however, endeavouring to shield

myself behind authorities, I can state that my reasons for
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employing French measures were, 1st, that I considered them
infinitely more convenient and nniform than our own ; and,

2nd, because prior to undertaking the labour of introducing

^I. de Quatrefages' essay into this country, an energetic

attempt was made to bring about the employment of the

decimal system in England. The reviewer's remarks must
apply equally Avell to those Avho use the French measures in

their laboratories, and register temperatures by the centigrade

thermometer.
The second matter Avhich appears to have aroused my re-

viewer's ire relates to my opinion that geneayenesis and
metamorphosis should not be intimately associated. This

view he stigmatises as " puerile,^' and yet does not advance a

single fact in support of his conclusion, although he certainly

does afford what I presume he Avould terra a reason. To the

latter, Avliich is truly about as sublimely comprehensive a

generalisation as has been framed for some time, I Avould

respectfully request attention. It is as follows :

—

" The
intimate association of metamorphosis and geueagenesis is

undoubted, both being part of a series of changes undergone
by a living being in thecycle of its existence.'^

However pretty the foregoing may appear (and I confess

that at first sight it read so v.ell and impressed me so forcibly

that I almost cried peccavi), it hardly stands the test of

analysis. If by the "cycle of its existence '' the author
means the entire life of an independent individual, then the

expression means nothing, inasmuch as geueagenesis would
extend beyond such a term. I take it, therefore, that this
" cycle of existence " embraces the period between the two
ova, and upon this view I still contend that, although there

may be a sort of abstract relationship between the two phe-
nomena, that association is certainly not intimate. I conceive

of metamorphosis proper as that process by which an in-

dividual, in the ordinary sense of the word, is brought from
the condition of ovum to the final phase Avliich, as an
individual, it is permitted to attain. Geueagenesis, to my
mind, is a kindred but, as it Averc, adventitious phenomenon,
which steps in to complete Avhat I should term the " zoo-

logical individuality " of the being in Avhich it presents itself.

I\Iy idea may or may not be in accordance Avitli that finely

drav/n code of metaphysical distinctions Avhicli some
naturalists^^delight in; and though I am not yet convinced that

it is puerile, I will not say that there is a sliade of senility

al)out my reviewer's censures. The development of tliought

through the medium of the lu'ain, and of flippancy of expres-

sion through the intervention of the tongue, are botli the re-
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suits of clianges 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 are so inthnately 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 laAvs. 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 force is certainly trivial and unnecessary.^^

Could anything be more unfair than this ? In my preface to

the work under notice I wrote

—

" When he assumes that

vital operations are not to be explained by a reference to the

known laws offeree, as it exerts itself through matter, «wr/«re

only explicable on the supposition of a vital poiver, 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 doctrine of a

vital force as one of those mediseval "Will o' the wisps"
which, by leading men from real facts, induced them to satisfy

their minds with mere terms, like phlogiston, phusis, catalysis,

&c. But, on the other hand, I am not one of those who be-

lieve that we are yet in a condition to explain life thoroughly.

It is my opinion, however, expressed elsewhere,* that we are

making rapid strides towards an elucidation of tlie mystery of

life. Impartial readers must at once perceive that either my
reviewer M'as bent upon my utter annihilation, and allowed his

intelligence to be swayed by bias, or possibly fancied that the

impetus of his strictures lent an air of criticism to his com-
position.

Feeling that assertions which, to a certain extent, impugn
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 Lawson, M.D., Co-Lecturer

on Physiology and Histology in St. Mary's Hospital Medical

School.

[Out of respect for Dr. Lawson as an editor we insert his

letter. Having handed it to the gentleman who wrote the

review, we give an extract from his reply ; and as the matter

is not one that can further interest our readers, y;e must here

close the controversy.

* Fide ' A Manual of Auiuial Piiviiology/ p. 12.
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"In tlie first paragraph of his letter Dr. Lawson thanks

the editors ol" the Journal for the notice of his l^ook, which he

considers very favorable. It is^ of course, a very great satis-

faction to his reviewer to know this, and to find that Dr.

Lawson disapproves only of the three charges which he him-

self quotes. Now, it is useless for Dr. Lawson to find fault

Avith my opinions because I find fault with hira for his. He
allows the three charges Avhicli I made, viz., that he had not

translated the weights and measures ; that by a merely

fanciful use of words he endeavours to quarrel with his author

about tlie use of certain terms and the relations of certain

phenomena ; and, 3rd, that he again is at the pains of express-

ing his disapproval of M. de Quatrefages' views as to

vital force, &c., in a paragraph which has all the appearance

of being put in to show the very advanced ideas of the young
English school typified by Dr. Lawson, as opposed to the

antiquated notions of the French school represented by M.
de Quatrefages. Dr. Lawson allows the undoubted truth

of these charges ; what he dislikes is my opinion given about

the facts they express and their object.^']

Remarks on Objectives.—I must beg leave, through the

medium of your pages, to counteract some misapprehension

likely to have been fostered by some "Remarks'^ on my
published observations on deep objectives, which appear at

p. 21 of the January number of your Journal.

The author of these remarks seems much disposed to

—

" Fling at one's head conviction in the lump,

And join remote conclusions at a jump—

"

for by what process of logic (other than that which, in the

old story, identifies the horse-chestnut and chestnut horse) an
opinion can be evolved from any published observations of

mine that "the objectives of Messrs. Powell and Lealand,

from the Vt^^^ to the -/-th, were the best in the Exhibition, I

am at a loss to conjecture. I am, moreover, in a position, as

juror and reporter, to state authoritatively that no such opinion

as the author attributes to them was ever entertained by the

International Jury of 1862. I have on all occasions un-

hesitatingly expressed my admiration of the skilful and
excellent workmanship of Messrs. Powell and Lealand, but to

ascribe to them the exalted pre-eminence which the author of

the " Remarks " assumes is quite another matter. For my
own part, I have always carefully abstained from any observa-

tions on the comparative merits of productions of the leading
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opticians, as it would be extremely difficult to determine
•whether the best objectives of A are or are not equal to those

of B or of C.

In relation to my remarks on the comparison of the tV^^^
and vVth I believe I am correct in stating that neither the

author of tlie " Remarks '' nor his friend (p. 24) have ever

seen the ol)jects on which the comparison was made ; his re-

mark, therefore, that my -rr'-th must have been out of order

is not entitled to much weight, more especially as the com-
parison was made with Dr. Eeale's ^T^h, with which he is

constantly working. The opinion of the " friend " that my
-Vth is ^^ certainly not to be compared with the Vt^Ii ^' 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 ray statement of them may,
perhaps, bear such an interpretation. "The-Vth'' (p. 25,

1. 3) can only mean Dr. Bealc's ~^^^i\\, and I have no reason to

doul)t the correctness of hia remark.

The author's remarks are wound up with some observa-

tions that, to my mind, are strongly suggestive of an old

adage—" Save me from my friends.''

—

Charles Brooke.
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MiCKOSCOPiCAL Society, January IWi, 18G5.

Chaeles Brooke, Esq., President, in the Cliair.

E. R. Lankester, Esq., Downing College, Cambridge, and Dr.

Davy, Kent Lodge, Ryde, were balloted for and duly elected

members of the Society.

A paper by H. J. Slack, Esq., " On the Vinegar Plant," was

read, and tlie thanks of the meeting returned to Mr. Slack for the

same. (See Trans., p. 11.)

Akn'iveesaet Meeting, Fehvuary Qth, 18G5.

Charles Brooke, Esq., President, in the Chair.

Edmund Gill, Esq., 67, Castle Road, Kentish Town, was bal-

loted for and duly elected a member of the Society.

Reports from the Council on the progress of the Society, from
the Object Committee, and from the Auditors of the Treasurer's

accoiuits, were read. (See Trans., p. 16.)

Tlie 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 circulated in the usual manner.
It was resolved that in the ninth rule, relating to the election

of honorary members, the words " who shall be persons not re-

siding in Great Britain," be omitted.

The Society then proceeded to vote for Officers and Council for

the year ensuing, when the following gentlemen were declared

duly elected

:

As Fresident—Jamea Glaisher, Esq., E.R.S., F.R.A.S., &c.

As Treasurer— C. J. II. Allen, Esq.

A a X ( George E. Blenkins, Esq.
As Secretaries-^

^^^ ^-g_ -g^p^^^ -^^^^ p [. g^ p ^.S.
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Four 3fembers of Council

:

Thomas Brand, Esq.

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

Eichard Hodgson, Esq., F.E.A.S.
H. J. Slack, Esq.

In the place of

—

James Glaisher, Esq., E.E.S.

Dr. Millar, E.L.S.

Eev. J. B. Eeade, E.E.S.

S. C. AVhitbread, Esq., F.E.S.,

who retire in accordance with the regulations of the Society.

Eesolved that the thanks of the Society be returned to Charles

Brooke, Esq., for his services as President during the past year,

3farc7i 8fh, 1865.

James Glaishee, Esq., F.E.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, whicli. from being incessantly occupied
in other pursuits, I liave been unable to make very much use of,

I have little or no claim to siTch a position. My objections, how-
ever, were overruled, and I was selected by your Council, and
afterwards elected b}^ yourselves. It is therefore my duty to
make tiie 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
subjects upon which your President ought to be able to speak
with authority.

The first step 1 have taken in my new office 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 myself at those meetings, and at
all of them business of an interesting cliaracter 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

workiug 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 done, therefore, is to endeavour to remedy
this ; and you will notice tliat 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 remarks
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which may be made at our meetings, so that not only ourselves,

who may happen to be present, but also our members Avho are

far away, will now be able to use them. (Cheers.)

At our last meeting Dr. Lankester complained of a great want
of papers. My next step was therefore, if possible, to supply

this want ; so I wrote to a good many friends, members of this

Society and others. I should have written to all the mem-
bers of this Society if I had known them personally; and I beg

those gentlemen who have not heard from me, to treat me as

though I had written to ask them to help me heartily, in making
tliis Society a great success, so that we may take our proper

position—a dignified position—and be a progressive and highly

useful society; and never let us meet without an ample supply of

food for the mind. (Cheers.)

I have pleasure in saying that in this respect I have met with

success. Dr. Maddox has at once prepared a paper, which I shall

have pleasure in reading to-night, and Mr. How, of Foster Lane,

is here to illustrate that paper. Dr. Wallich, F.L.S., has promised

a paper " On the Nature and Structure of the Polycyatina" for the

meeting in May. Dr. Arthur Tarre, Dr. Guy, H. Deane, Esq.,

J. Hogg, Esq., Kev. W. Eeadc, Dr. Bossey, Dr. Beale, P. H. Wen-
ham, Esq., W. H. Milner, Esq., the Eev. F. Hewlett, Mr. Dall-

meyer, Mr. Beck, and others, have kindly promised assistance.

Being thus far successful with practical microscopists leads me
to address myself to the young microscopist. We must have

recruits. To the young working microscopist, who hesitates to

bring before us the results of his labours, for fear that they are not

new, and that he may be told so unkindly, I want to assure them
that nothing will delight me so much as to have their operations

brought before us ; and I pledge myself that every gentleman here

will rather hold out the right hand of fellowship, than attempt to

throw any discouragement in their way. It may happen that they

may sometimes bring before us subjects which we have had before,

but it is equally likely that they may show us something that no-

body has hitherto seen or done ; but at all events it will hold out

the promise of so doing, by proving the ability to do so.

Then there is another matter about which I wish to speak.

There was a time when this Society was the only one that printed

microscopic papers ; but now the Eoyal Society and the Linnaean

Society print these papers, and gentlemen think they have a wider

repute by having their papers published in the ' Transactions' of

those societies ; and some have said that there is no getting a good

paper here now. But I would suggest that those gentlemen might

be induced to read some of the results of their labours at an ear-

lier stage, for such papers are not prepared at one bound, but by
successive steps.

I should like to avail myself of this opportunity to say a word
or two upon what are called failures. To others, too—though I

put it particularly to the young microscopists—that I should like

to have a paper upon failures ; for I know that when I look back
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upon my own life, I find tliat success has been the exception, and
failure tiie rule

; and yet we constantly hear only of successes. It

is so in all societies ; and I confess that when I hear a geutlemaa
say, " I thought so and so, I went and tried it, and it was as

I thought," I cannot quite believe all that he says. I think we
most of us fail before we can succeed in anything ; and therefore

our failures are not failures in reality—they are the first steps in

investigations which, patiently followed, ultimately lead to success.

Our failures are, therefore, important studies, and I think that a
paper upon them would be likely to have a practical interest before
a practical society like this. Give us failures sometimes—they are
links in the chain of experiment which we cannot afford to lose.

Then I have received several letters since I have become your
President, and some of the writers seem to hope for great things

in me ; but I wish to say that I will use my utmost energies

against some of the proposals which have reached me. Some have
said, for instance, "Why not double the subscription, if you want
more money ?" But I say in reply that any society which
breaks faith with its old members, would do itself a very great in-

jury, and I shall use all my influence against anything of the
kind. Increase your members, if you like ; let us each endeavour
to add at least one member to the Society, and we may do some
good, and place the Society in a very much better position. I

think it is to be regretted that we cannot have a room to our-

selves, or be able to meet at Burlington House. It would be a

great advantage, no doubt, if the difterent societies, such as the

PhotograjDhic, the Meteorological, and others, could unite in this

respect. I am sure that the money paid for several establish-

ments and several servants by these societies, if united and devoted
to one suite of rooms, and to a less number but better paid ser-

vants, would almost be enough for us all, and we should do much
better in every way.
The Council of this Society has a lively interest in tlie subject,

and an earnest desire to spread energy, and give its mcmbei's every
facility, both in the use of the library and microscopes ; I am
sure that any suggestions which may be made to them will be
readily attended to. A gentleman urged at the last meeting that

we should have committees of classes ; that is to say, something
upon a plan such as has been followed by the Tyne-side JVatu-

ralists' Club—meetings at which members are in the habit of

stating their experience or knowledge of a particular matter, and
then the Avhole is brought under some sort of classification. lu
this way members maybe induced to bring forward matters which
would otherwise, perhaps, be entirely lost; and so really a great

deal of good is done. I do not know whether that is a practice

which could be followed in this Society, but it certainly is well

worthy of consideration, and is a subject which might well be
brought before the Council at a future time.

I do not know that I have much more to say than this, gentle-

men. I am only speaking to you as the representative of the
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Council when I say that they feel that if you are determined to

work with them in making the Society successful, we can together

command success. For myself, I will give as much time as I can

to your interests, and uphold the dignity of the Society as far as

possible ; and if we all go in for success, success will be sure to

crown our exertions. (Loud cheers.)

David Joy, Esq., Middlesboro-ou-Tees, and J. Oxendeu, Esq.,

4, Eichmond Terrace, Bayswater, were balloted for and duly

elected members of the Society.

A paper by Dr. Grreville " On Diatomacese," was read. (See

Trans., p. 24.)

A second paper " On Photomicrography, its application and
results," by Dr. Maddox, was read. (See Trans., p. 35.)

At the conclusion of this paper the President called upon Mr.
James How, of Foster Lane, who then, by means of the oxy-

hydrogen lantern, exhibited upon a screen about twelve feet in

diameter a very beautiful collection of transparent j^rints from
Dr. Maddox's negatives. The definitions of some of the diatoms,

photographed with a -jV-inch object-glass, were truly marvel-

lous, and their representation by means of the lantern called forth

repeated bursts of applause. The extraordinary delineations of

minute structure which were thus displayed before a large au-

dience afford strong reasons for believing that photomicrography
will rapidly extend itself and displace the work of the diagramatic

artist by its more perfect rendering of hitherto unperceived

beauties.

The Peesideij't having invited the meeting to make any re-

marks upon Dr. Maddox's paper,

Mr. E. Beck said it was then too late in the evening to dis-

cuss the paper very fully. The subject of microphotography
was, he thought, quite deserving of an entire evening. He v.'ished

to point out, however, that at present the representations were
mostly those of flat and opaque objects.

The Preside>"t.—AVell, we will not despair of being able to

secure still better I'esults after what Ave have just seen. Photo-

mierograpliy is not to be estimated by wdiat it has yet done, but

rather by what it holds out the hope of doing, and I am sure that

this the first step in the progress will meet with your hearty

approval, and I hope that a vote of tlianks to Dr. Maddox will be
passed by acclamation. I would ask you, too, to give an equally

unanimous vote of thanks to Mr. How, who has so kindly attended

and exhibited the photographs. "We must consider that the

representation to-night is by no means a fair specimen of what
the objects really are. The screen which has been employed is a

very temporary afiair, and I dare say many who sat near it will

have noticed that, in consequence of its shifting about, the picture

was not always in the same plane, and it was therefore impossible

to get a good focus. I hope, however, that Mr. How is only

breaking ground to-night, and that the next time we shall see him
will be at our soiree ; we can then give him a suitable room
entirely to himself. If he will come and show us these beautiful
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objects then, when the ladies will have au opportunity of admir-

ing them, I am sure he will not be alone on the occasion. I

therefore, with very great pleasure, beg to move that the best

thanks of the meeting be conveyed to Dr. Maddox for his paper and
to Ml'. How for the representation of the objects. (Loud cheers.)

At the meeting for May I have a paper on paraffine oils by Dr.

Wilcox, a short communication from Dr. Maddox upon a wire

clip, and the paper by Dr. "Wallich, to which I have already

alluded. Mr. Deane is here to-night, and I don't know whether
five miniutes would not be well bestowed in hearing some few
observations from him upon the importance of microscopic inves-

tigations ; I will therefore ask Mr. Deane to occupy just that live

minutes, and then I will adjourn the meeting.

Mr. Henry Deane.—The remarks that I have to make are

simply with a view to showing the great practical value of the

microscope under circumstances where evidence is required to

trace the source of a substance which has been used, whether
properly or improperly, but which it is desirable to trace with as

much accuracy as possible. I was lately taken down to a place

near Shepton Mallet, where a murder had been committed upon a

child seven months old, bymeans of corrosive sublimate—bichloride

of mercury. The murderess of the child was the wife of a flirmer

in a good position in life, and highly respected ; she had, a month
previously, obtained a packet of Steedman's powders, which are

powders used for children who are cutting their teeth, and I believe

that they are very useful powders, and contain nothing likely to

cause harm. It appears that, having given the child one 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 himself, 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 glottis

and stop the respiration, so that the effect in the case of a child

like that would be that it would expire almost instantly. The
doctor was called in and a post-mortem examination was made,

and upon a thorough examination of the remaining powders it

was fouud that there was one packet whicli 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 carelessness, this corrosive

sublimate had got amongst the proper powders in the factory

where they were made up. I happened to be a very old friend of

the proprietor of tliese powders, and 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 tlie

powders. It appeared that the sheplierd had had a lump of cor-

rosive sublimate in his pocket during the last seasoUj which he used

for the purpose of destroying the "lly " in the backs of his sheep_
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Mauy of you will know, no doubt, that this " fly," as it is called, is

a very destructive pest indeed, and in some seasons many sheep may
have to be destroyed in consequence of its ravages. The best and
quickest way of getting rid of the larva? of these insects, which

are deposited in the tick of the sheep, is to touch up the sore

place with a bit of corrosive sublimate. AVhen the shepherd

returned his piece of sublimate to his master it was put into a

drawer in a bureau to which nobody would have access, in a par-

ticular room where some other things for sheep-dressing and farm-

ing purposes were kept. In the course of the evidence it was
elicited that there was such a piece of corrosive sublimate in this

drawer, and that the police had got possession of it ; and as the

coroner had intimation that I was going down for the purpose of

examining it with the microscope, he obtained a portion of the piece

of sublimate which was kept in the bureau, and also of the sub-

limate which was mixed with the Steedman's powder. On exa-

mining these in his presence, I found that they were identical.

And why ? You would think that the two lots of corrosive sub-

limate would be very free from extraneous matters which could

serve to identify it ! I saw that they were identical, however, and
that the powdered lot came out of the larger parcel, from the

circumstance of its containing particles of the saneous discharge

of the matter from the sheep's back, and also portions of a fibrous

substance, which proved to be rubbings-up of the shepherd's

pocket ; so that whoever had committed this frightful crime had
taken a portion of this lump of sublimate, and crushed it up evenly,

but not very "finely, as it was still a rather coarse powder, and had
mixed it up in the child's medicine, without any suspicion that

there was a possibility of detecting the soui'ce from which it had
come. There were in each the same little particles of saneous

discharge, the small particles of wool, and the rubbings-up of the

pocket in which it had been carried, W'hich rendered the origin of

the poisoned powder perfectly unmistakable ; but of course no one
could swear to the guilt of the person by such evidence, because

all the farmers in the neighbourhood kei)t sheep also, and every

one used mercury in the same way ; and it would therefore be
likely to be stained in the same way, and therefore it might have

come from another place ; but I tliink I should be very safe in

saying that the poisonous substance was derived from the lump
of mercury iu the farmer's drawer. At all events, the evidence

that was given went to show the impossibility of the mistake

having been made in the warehouse of the proprietor. It acquitted

the manufacturer of an}- blame, of coiirse ; but you see what a

dangerous position every manufacturer of medicines is in when
he is liable to have his powders removed, poison substituted, and
a charge like this laid at his door. A friend of mine had to pay
something like £2.500 last year, where he ought not to have paid

anything. I mention this investigation simply to show how de-

sirable it is, in a case of suspected carelessness on the part of a

Wrdoctor, that tlie microscope should be employed, where jDossible,

entix
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for the purpose of clearing up any doubts upon the matter.

(Cheers.)

The Pbesibent.—I think that is one of the best practical illus-

trations we could have of the value of the microscope, and it is a

great argument in favour of extending its application to medical

investigations. 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.

The 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-

graphs of microscopic objects were shown on glass and on paper.

The same gentleman also displayed several large micro-photo-

graphs, one of which—a magnificent specimen of the sycamore-

leaf 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 E. C. S. 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-
diaceae ; and on placing some of the honey in water, in about three

weeks masses of 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 Wth, 1835.
Presented by

Celestial Chemistry and the Physical Constitution of

the Stars and Nebula, by W. Burr, Esq., F.R.A.S.,

F.C.S. ..... The Author.

Intellectual Observer, No. 36 . . . Tlie Editor.

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

Canadian Journal of Industry, Science, and Art, No. 54 Ditto.

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

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

February Sth.

Traits Elementaire d'Histologie, par J. A. Fort, Paris,

1863 ..... The Author.

VOL. V. NEW SER. M
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The Foot ol the Fly, its structure and action ; elucidated

by comparison witli the Feet of other Insects, &c.,

Part I, by Tufifen West, Esq. .

On some Conditions of the Cell-wall in the Petals of

Flowers, with remarks on some so-called External

Secondary Deposits, by Tuffen West, Esq.

Remarks on some Diatomacese new or imperfectly

described, and a new Desmiae, by Tuffen West, Esq.

Journal of the Proceedings of the Liuneau Society, Vol.

8, No. 30

.

. .

The Annals and Magazine of Natural History, Nos. 84
and 86 .

Presented hy

The Author.

Ditto.

Ditto.

The Society.

Purchased.

March Sth,

Quarterly Journal of the Geological Society, No. 81 . The Society.

Journal of the Linnean Society, No. 32 . . Ditto.

Intellectual Observer, No. 38 . . . The Editor.

Photographic Journal, No. 154 . . . Ditto.

On extreme and exceptional Variation of Diatoms in

some White Mountain Localities &c., by Dr. F. W.
Lewis ..... The Author.

A Treatise on Logic, pure and applied, by S. H. Emraens,
Esq. ..... Ditto.

W. G Seakson, Curator.

Dtjblik Mickoscopical Club.

YitJi Novemher, 1864,

Read the minutes of the preceding evening meeting, which were
passed and signed.

Dr. Frazer exhibited crystals of the rare urinary deposit " cys-

tine," in process of crystallizing from an alkaline fluid.

Mr. Archer showed a minute E-ivulariacious plant from the Chalk
in the south of England, kindly given to him by Admiral Jones.

This plant he felt unable to refer to any of Kiitziug's genera, at

least satisfactorily. The " phycoma" (to employ Kiitzing's term)
consisted of an aggregation of filaments radiately disposed, and,

to the naked eye, forming orbicular dots, like so many " full stops,"

and seated in little concave depressions, as if excavated by the
plant, in the Chalk. The individual filaments were minute, slightly

tapering, with a single basal heterocyst, extremities not attenu-

ated, truncate, the tubes not closed. If one did not know the

plant in the Chalk, Mr. Archer said that, meeting a single fila-

ment, it might be taken for Kiitziug's Mastichonema coespitosuiit.
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but the beterocysts at the base of the filaments were larger here
than iu that form.

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 also in an
unprepared state, and would readily exchange with members of
the club for other materials or preparations.

Mr. Crowe showed fine and lively specimens of Stejphanosphcera

pluvialis and of Gonium pectorale. These 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 wea-
ther, and which, tbus 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 exhibited what appeared to be specimens of a Bac-
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 a summersault in their progress.

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 undulatory
movement, and might thus appertain to Vibrio.

Mr. Archer mentioned that he had not been able to see the

latter character in Dr. Foot's specimens, but it is possible that two
forms existed in the material. To him they seemed very like Bac-
ternim termo (Duj.). Cohn has a genus Zoogloea, consisting of

a gelatinous mass, pretty coherent, and of a somewhat white colour,

having imbedded in it bodies scarcely, if at all, distinguishable from
Bacterium, and which, when separated from the mucous mass,

wriggle away in the water in the characteristic manner. Some
of this production Mr. Archer had shown at the July meeting.

Cohn then regarded Bacterium termo (Duj.) as but gouidia, as it

v/ere, of his Zoogloea termo. Dr. Foot's example showed no mucous
matrix, therefore Cohu's conclusions did not seem quite justified.

Mr. Archer would regard the whole of the Vibriones as plants, and,

indeed, as oseillatariaoeous alga)— structure, colour, and even the

movement, seeming to him to establish that view. He conceived
that, like Oscillatoriaceae 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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but a modification of the equally enigmatical movement of Oscil-

latoria and Spirulina ; nay, even in certain Nostochacese a certain

amount of movement is evidenced not unlike that of Vibrio.

Dr. Barker liad before found Bacteria in urine.

Mr. Tichbourne exhibited a longitudinal section of the wood of

the soap-bark-tree of South America (Quillaria saponaria) . He
then read the following extract from a memoir by Professor S. Bleck-

rode, Delft, Holland :
—

" The bark is remarkable for its density,

as it sinks in water. . . . The cause of this is the immense quantity

of mineral substances which it contains The ash consists

almost entirely of carbonate of lime, which forms 12 per cent, of

the whole, and appears as small crystalline needles, isolated or in

groups, in the cells of the liber, not only between its concentric

rings, but in every part of it. These glitter in the sun, resem-
bling under the microscope the arragonite form of the crystallized

carbonate of lime. The carbonate-of-lime crystals are generally

characteristic of plants in which mucilaginous and pectinic sub-

stances are formed abundantly." Mr. Tichbourne said, from some
experiments of his own, he was of opinion that Professor Bleck-

rode was in error. The crystals were evidently not carbonate of

lime, as they were seen under the microscope to dissolve very
slowly when placed in dilute hydrochloric acid, and without the

evolution of gas. If they were carbonate of lime they would
dissolve iostantly in the acid, with a copious evolution of carbonic

acid. They were evidently some organic compound of lime, which
would, of course, yield carbonate of lime on gentle ignition, and
thus probably arose the statement. Mr. Tichbourne said that the
quantity of bark at his disposal did not admit of his determining
what this organic substance was, but he hoped shortly to be able

to do so.

Dr. Frazer said that the crystals found so abundantly in quil-

lai bark appeared, from his investigations, and from a careful

examination of their microscopic form, to be compounds of bi-

raalate of lime.

15th December, 1864.

Read the minutes of the preceding monthly meeting, which
were passed and signed.

Dr. Barker showed five living specimens, which had been grow-
ing upon a specimen of Dytiscus marginalis, of an Opercularia

supposed O. articulata. The superior lip, supported by a muscle
giving the same somewhat the appearance of an operculum, gives

the name to the genus, and distinguishes it from Epistylis. The
present specimens were large, broadly elliptic when shut in, and
corrugated at the upper extremity; the peduncle stout, and beau-

tifully and finely longitudinally striate. "Without a reference to

Stein's figures, and more accurate descriptions, it would not be
easy to come to a more decisive opinion as to the species from the
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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.

Mr. 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 thalius under a higher power. He 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 taken out of the bladder, and also

after 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 agree 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 cartilage 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. Rofiitansky 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.

Mr. Crowe showed fine and numerous specimens of Campylo-
discus.

Captain Hutton showed a specimen of AracTinoidiscus ornatus

found by him in a gathering lately made at Malahide ; this would
make the second record of any form ofArachnoidiscus being found
in Britain. Captain Hutton had had 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 instance of the occurrence

of this fine form in Ireland, and he was the more inclined to feel

certain of its reality in that Arachnoidiscus had been already found

by Ealfs 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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19th January^ 1865.

Eead the minutes of the preceeding meeting, which were passed

and signed.

Eead a letter addressed to Dr. Barker by Eev. Mr. Furlong, of

Bath, introducing to his notice Mr. Adolph Leipner, of Bristol

;

also one from the latter gentleman stating liis desire to enter into

correspondence with the club in the way of exchange of specimens

or of any material.

Ordered, that Mr. Archer acknowledge receipt of these polite

communications, and at the same time mention that the club

would be happy to reciprocate as far as lay in its power ; but few,

if any, of the members were at present employed to any extent in

putting up preparations.

Dr. E. Perceval Wright exhibited a specimen of Tomopteris

onisciformis which he had taken in Bantry Bay. Whilst collect-

ing some floating Actinozoa he saw a transpai'ent worm-like
creature swimming in the water, and at once secured it in a glass

collecting-jar. It lived iu confinement some days, but, having been
slightly injured by the compressor, it died. Dr. Wright described

the chief anatomical peculiarities of this strange form, giving a

detailed account of the long atennae-like organs which are found
on either side of the head, and of the curious tail-like portion. He
suggested that perhaps many of the known forms of Tomopteris
might be nothing but "parent stocks," as described by Louis
Agassiz, and that the tale-like portion might develop itself into a
fertile individual. In conclusion, he adverted to the papers of

Pagensteeher and Carpenter on this little annelid, and trusted
that before long something would be known of its development.

Mr. Archer then showed specimens of the debatable plant

Gliroolepus eheneum, and showed its structure (as he regarded
it) under the microscope to consist of a linear or confervoid series

of ceils, bounded by what he might term a cortical investment of
separable filaments composed of much thinner and colourless cells

;

in a word, showing a structure of thallus quite like that of" the

lichenous genus Ccenogonium ; of this genus he showed Schaven-
dener's figures in the ' Flora ' for 1862, and K^ylander's in

'Aunales des Sciences naturelles ' for 1861, in order to show
more intelligibly what was meant, his object being to argue that,

inasmuch as this plant {Ghroolepus ebeneum) has a thalloid struc-

ture like that of Co-nogonium, in all probability the former plant
is not an alga, but a lichen, as in it the linear central series of
cells would, quite as well as in Coenogonium, represent the gonidial

stratum of a typical lichen, and the cortical investing filaments

would in like manner represent the fibrous element. Therefore,

though no fruit had been as vet ever seen in the plant Chroolepus

ebeneum, Mr. Archer would hazard a prediction that, when dis-

covered, it would be found to produce apothecia like Coenogonium.
In any case it is b_y no means congeneric witli Chroolepus aureum,
as even its thalloid structure and appearance, irrespective of fruc-
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tification, seem to forbid its being placed near the plant men-
tioned.

Dr. Moore showed scales taken by him from the frond of

Nothocloena sinuata, which formed very pretty objects for the

polariscope. 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

diatomacean deposit from Moran, in Seville, obtained through Mr.
Stokes.

\Qth February, 1865.

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

Mr. Dixon showed Coscinodiscus, sp., 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 Polychoeta, and to the section Seden-

tai-ia, and was nearly allied to Siphouostoinum (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 would in all likelihood be found in coprolites. Having re-

cently procured some powdered coprolite, through the kindness

of a friend, he had submitted 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 Pinnulnria' of the same species, the other form, a Na-
vicula, so like N. elliptica as 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 seaweeds from

the Friendly Islands.

Mr. Vickers showed Triceratium areolatum obtained from Bar-

badoes earth furnished by Mr. Stokes.

Dr. Erazer showed cavities in silica containing fluid.

Mr. Archer showed a slide of Desmidiaceee obtained from Mr.

A. Leipner, of Bristol, collected near Dresden, and he brouglit it

forward chiefly to show the identity of the forms thereon with

those found in our own mountains, and all rather commou species.

These were Micrasterias denticulala (though marked on the

accompanying label M. rotata, thus showing the widespread

confusion which seems to exist as regards these two, indeed, very
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well-marked and quite distinct species), Euastricm ampullaceum,

JS. didelta, JE. ansatum, JE. verrucosu^n, and Hyalotheca dissilicus.

All these were perfectly identical with Irish forms. Mr. Archer,

likewise, whilst on the subject of Desmidiacese, drew the attention

of the meeting to a paper lately publishsd in ' Oversigt af Kongl.
Yetenskaps, Akademicus Forhandlingar, Stockholm' (1864), bj
T. J. Cleve, entitled " Bidrag till Kannedomen om Sveriges

sotvattensalger af familjen Desmidiese," in order to remark
briefly on one or two points suggested by the observations of that

writer. Cleve, while he justly says that some of the specific dis-

tinctions are founded on minute characters, states that, after the

most careful comparison of the known forms discovered by him in

Sweden with the figures and dried examples from other countries,

he has been unable to detect any difi"erences, thus, as Mr. Archer
thought, confirming so far his own views. There was one point

in which Mr. Ai'cher could not coincide Avith Herr Cleve, and that

was in the value as a generic character to be attached to the fact

of the zygosphore being spinous or smooth. In his remarks
following Arthrodismus convergens, Herr Cleve states that he has

found this species near Upsala in a conjugated state, and that the

spores were globular, smooth, and without spines. Upon this

latter circumstance he was disposed to constitute a distinct genus
for this form, separate from Antlirodismus incus, whose spores are

beset Avith numerous acute subulate spines.

Now, it is a character laid down in all books (Ealfs, De Bre-
bisson, Pritchard, De Bary) that the short, deeply constricted

forms have spinous zygospores ; the elongate, slightly or hardly
at all constricted, and the filamentous forms, smooth zygospores.

But Mr. Archer had lately found some of the former, such as

several species of Cosmarium, with smooth, non-spinous spores,

and the filamentous Sphcerozosma vertehratum with spinous spores.

It is well known that other species in the same genera have the
spores of the opposite character in the respect alluded to ; and it

follows, therefore, that this circumstance is of specific, not generic,

signification. Therefore Cleve would be wrong in placing ^rMro-
disnnis convergens in a genus distinct from A. incus and its con-

geners, merely on account of the interesting fact of the smooth
zygospores of the former. In regard to Penium TJncaitesii, Cleve
makes the remark, as if it were singular, that he has seen the
chlorophyll-contents formed into plates, and radiating from the
longitudinal axis of the cells towards the periphery. But this is

simply a generic character of the genus Penium. Cleve figures

the example of the Closterium which he would refer to C. lanceo-

latum, but he docs so doubtfully. Mr. Archer thought this form
not C. lanceolatiim, but a short specimen of his own C. Pritchardi-

anum. This latter form Mr. Archer took occasion to mention he
had since taken again at Howth, and again conjugated and main-
taining all its characters both of frond and zygospore. Herr Cleve
describes in his paper several new^ species, which Mr. Archer
thought well established.
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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, andVhich he supposed to be of organic

origin, to Dr. Dawson, of Montreal, for microscopic examination.

Dr. Dawson at once pronounced them to be portions of a huge
Toramiuifer, which he named Eozoon Canadense, and which, he said,

probably formed reefs in those seas equal in size to the coral

reels 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 fossils

(such as Stromatophora), hitherto marked amongst corals and
sponges, will prove that they are really, like Eozoon and Eecepta-

CLilites, gigantic Foraminifera. Captain Hutton's attention was
drawn to the subject by a letter in the ' GTeological Magazine' 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 Eozoon, and Professor Rupert
Jones conjirmed 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 therefore pre-

sumed were Eozoon. Captain Hutton also exhibited a diagram,

drawn to scale, of the maximum thicknesses of the various sediment-

ary rocks, as 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.

Abeedeen Miceoscopical Society.

This Society held its annual meeting in the Grammar School,

on Tuesday, 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 usefid 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 w^ere elected ofiice-bearers for the ensuing year:

President .... Dr. Ogilvie, Aberdeen University.

„. -r. . J ^ C Professor NicoL, Aberdeen University.
Vice-Presidents . | ^^^ ^ ^ g^^^^^ 3^ ^-.^^ g^^^^^.

Secretary .... Rev. A. Beveelt, Grammar School.

Treasurer . . . Mr. Geo. Walkee, 77, Union Street.
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^ Dr. Dickie, Aberdeen University.

^ ... 3 Dr. FiDDES, King Street.
i^omnunee

. .
-'

-^^ Dalby, JI.M:S. Winchester.

vEev. Wm. IBarrack, Grammar School.

After the routine business Avas transacted the rest of the even-

ing -was devoted to a display of microscopes and microscopical

apparatus. Several members had put themselves to a very con-

siderable trouble to bring together as useful and interesting a
number of objects for exhibition as possible. The following papers

have been read before the Society during the past year

:

9th Feb., 1864. Dr. Dickie, " On Two Fossil Earths from
Ireland."

Mr. H. A. Smith, " On the Principle involved

in the Construction of the Binocular Mi-
croscope."

8th March, 1864. Mr. H. A. Smith (assisted by Mr. G. W.
"Wilson), " On Microphotographv."

12th April, 1861. Mr. G. Wilson, " On the Stereoscopic Effects

of the Binocular Microscope."
Mr. H. A. Smith, "Notice of the Kellner

Eye-piece."

Mr. A. Clark exhibited a Collection of the

Zoophvtes of Aberdeenshire.
10th May, 1864. Dr. OgilVie, " On the Structure of Shell."

14th June, 1864. Dr. Dickie, " Hints on the Making of Cells."

„
" On Two Fossil Earths from

Ireland."

Mr A. Stephen AVilsou, " On the Meaning
of the Phrase Stereoscopic effect, as applied

to the Binocular Microscope."
11th Oct., 1864. Mr. A. Clark, " A Descriptive List of the

Diatoms found by him and Mr. E.. Leys
in the Peterhead Deposit."

8th Nov. 1864. Dr.Dickie,l. "On the Detection of Certain

Poisons by means of the Microscope."

,, 2. •' The Microscopic Structure of

Meteorites."

„ 3. "ANew Binocular Microscope."

,, 4. "The Structure of Photographs,

as seen under the Microscope."
13th Dec, 1864. Mr. Wm. Scott xiitken, " On Microscopical

Drawing and Measurement," and "Hints
on Mounting."

When the subject admitted or required it, all these papers were
abundantly illustrated by means of preparations under the micro-

scope or by drawings.



PROCEEDINGS OF SOCIETIES. 173

BiBMINGHAM NaTTJIIAL HiSTOET AJ!fD MiCEOSCOPICAL SoCTETr.

At the microscopical meetings of this Society held during the

past quarter the following papers liave been read :

On Feb. 7th the President, Mr. Hughes, read a paper on
" Sponges." 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, cont^imediJibroine, 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
tlie cells of the oviparous and the mammalian vertebrates was
particularly explained, reference being made to the researches of

Hewson, Jones, and Gulliver. The paper was illustrated with

numerous microscopical preparations and with diagrams.

On March 14th Mr. Thomas Fiddiau read a paper on " The
Siliceous Epiderms of the Diatoniacese." The author supported

tlio 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. Tlie 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 Diatomaceae, 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, Kichmond (Virginia), Bermuda, and Sweden, and by

mounted slides.

During the quarter the following papers have also been read,

i. e. " On the Silkworm," by Mr. J. Scott ;
" On the History and

Objects of the British Association for tlie Advancement of

Science," by Mr. C. Pumphrey ;
" On the Coal Fields of South

Stattord'shire," by Mr. L. Percival ;
" On the Hiiwfinch," by Mr.

E. Buckley; "On Fixed Vegetable Oils," by Mr. F. Polglase;
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" On the Natural History of Gutta Pereha," by Mr. J. Pum-
phrey ; and " On Two Tears in Italy," by Mr. Gr. Henton.
Amongst the specimens which have been exhibited were a large

number of skins of birds from Upper Bolivia ; shells of Succinea

pieta ; a specimen 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

shown under the microscope, to display the globules of water
which it contained.

A large and valuable addition has lately been made to the

Library of the Society, through the liberality and kindness of Dr.
Bell Fletcher, who presented to the Society the whole of the

publications of the Kay Society. To mark the appreciation of

the gift. Dr. Bell Fletcher has since been elected an Honorary
Vice-President of the Society. Several further additions have
also been made to the Library through the kindness of members
or by purchase.

Mr. George Dawson, M.A., Dr. Gr. F. Evans, Mr. H. Heaton,
Mr. C. Eatcliff, F.L.S., F.G.S., Dr. James Eussell, and the Eev.
W. Wakefield, M.A., have qualified as Honorary Members of the
Society.



OiUGINAL COMMUNICATIONS.

On the Pedicellari^ of the Echinodermata. By William
Bird Herapath, M.D. Lond., F.R.S. London and
Edinburgh.

(With Plates IV. & V.)

These remarkable forceps-like bodies have not received that

attention from microscopists which their beauty and peculi-

arities demand, and many observers have wholly mistaken

their significance, as even the names by which they are known
bear witness—pedicellus, originally meaning a little louse or

parasite. It is evident that these bodies were formerly con-

sidered parasitic to the animals on which they were found,

and of independent vitality ; whilst their general form and
appearance are nearly as much unknown to microscopists

and naturalists, as must be acknowledged from the fact that

one of these calcareous pedicellarise, on account of its remark-
able resemblance in form to the head of a mammal, was even

recently announced as such, and as having been found at the

bottom of tlie Atlantic Ocean, in deep-sea soundings, by
a celebrated well-known naturalist; this specimen having

been exhibited by him at the meeting of the British Associa-

tion, at Cambridge, and it excited considerable discussion

amongst naturalists ; some of whom were disposed to con-

sider it to be " the dactylos or movable claw of a minute
crustacean," and various other opinions were formed of its

nature. But Mr. Busk, from a comparison with the valves of

one of the pedicellarise of Echinus lividus, and another of

Amphidetus communis, conjectured that it was the pedicel-

laria of an unknown Echinus, in which view all must concur

who compare the figure of the object given in the ' Microscopi-

cal Journal,^ Vol. IX, page 39, with the extensive series now
exhibited of the author's photographs of the various pedi-

cellarise of our British Echinodermata. From these photo-

graphs it will be seen that the object in question is a valve of

that form called pedicellaria globifera, but that it does not

belong to any of our British Echini, although closely resem-

VOL. v. NEW SER. N
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bling one of those of Echinus miliaris, one of our commonest
Echini.*

The collection and investigation of these pedicellarise has

been a work of considerable time, having occupied the au-

thor during the leisure moments of several years ; these re-

searches were in progress at the time of the discovery of the

so called Atlantic mammalian jaw, but their publication has

been delayed from various causes, the principal being the

difficulties attendant upon making the photographs, and the

extensive nature of the inquiry necessitating the making of

numerous preparations of a delicate character from animals

difficult to obtain.

With regard to the probable nature of the pedicellarise, a

growing feeling has arisen amongst naturalists that they are

organs peculiar to the animals upon which they are found, and
that, like the bird's-head processes on the polyzoon, they were
organs of defence or prehension, which, although not abso-

lutely necessary to the existence of the Echinoderm, were yet

as peculiar and special to the genus, and even indicative of

the species, as the form of a tooth or the character of a bone.

It will be seen from these numerous photographs that these

views were well supported by examples, and that whilst great

general resemblance in form may be traced to the pedi-

cellarise of the various species comprising the genus Echinus,

yet there are many which are capable of recognition as being
indicative of the species, and totally different from those of

the genus Amphidetus, Spatangus, or Uraster, with which
they may be compared, so that the author has no hesitation

in stating that, in the same way that one animal may be
recognised by its tooth, or an Echinus by its spine, it would
be equally possible to assert positively that a certain pedi-

cellaria belonged to Uraster glacialis, to Echinus sphcera,

or to Amphidetus communis. Further, that although the

general form of pedicellarise of Uraster rubens present great

similarity to those of U. glacialis, and those of Echinus
miliaris agree remarkably in character with those of Echinus
lividus or Echinus sphcera, yet there are abundant differences

and peculiarities in their appearance to indicate to the

practical eye to what particular species it may belong.

The author has hitherto only found pedicellarise in the

genera Uraster, Spatangus, Amphidetus, and Echinus, having
examined many other genera of Echinodermata for them in-

effectually, more especially Comatula, Ophiocoma, and Ophiu-
ridse.

* It is much more like tlie pedicellaria of Cidaris palpilnta, as it wants
tlie long terminal tooth of Miliaris (March, 1865).
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Amongst the family of the Asteriadse the genera Cribrell a,

Palmipes, Solaster, Astropecten, and Asterina, are apparently
equally deficient in .true pedicellarise.

Amongst the Echinidrc the author has had no oppor-
tunity of examining Cidaris^ Echinocyamus, Echinarach-
nius, or Amphidetus roseus ; consequently he can give

no definite opinion on these genera or species, but he
thinks it probable that the latter, at least, may possess

these pedicellarial organs.^ The Holothuriadse, together with
the other cirrho-vermigrade Echinodermata, also want pedi-

cellarise, for it is here scarcely necessary to remark that the
calcareous spicula and perforated plates existing in these

Echimoderms are the analogues of the pentagonal plates con-

stituting the shell of the Echini, whilst the oral tentacles are

quite free from calcareous appendages.
Tn the genus Synapta the perforated plates and anchor-

shaped appendages may possibly be thought to bear some near
resemblance to pedicellarise, but a closer inspection of these

peculiar bodies will convince us that these perforated plates

are also the analogues of the pentagonal plates of an Echinus
shell, whilst the anchors are merely modifications of the

spines, and are iised as organs for prehension or locomotion,

and assist the animal in raising its vermiform body to the

mouth of its tube, the anchors being withdrawn during the

period of contraction of the Synapta, and contribute little

or nothing to the powers of defending the animal from the

attacks of its predatory enemies. It will be seen that the pedi-

cellariiie of the genus Uraster have been well illustrated in

two individual species, Uraster rubens and U. glacialis, and
that they are very different in form from those of the

genera Spatangus, Amphidetus, and Echinus, all of which
possess pedicellarise consisting of three calcareous blades,

whilst the Urasters have invariably two blades in each pedi-

cellarial head.

Amongst the Echini the species miliaris, sphcera, Flemingii,

* Since this paper was read at the Bath meeting, the Rev. A. M. Nor-
man has most obligingly placed at the author's disposal his valuable collec-

tion of pediccllariic of British Echinodermata ; amongst them are those from
the genera Luidia, Goniaster, Stichaster, Asterias, and Asterina, amongst
the xXsteriadae, and those of the genera Ecliinocyamus, Cidaris, Bryssojwis,

and Spatangus, amongst the Echinida;. The Rev. A. M. Norman agrees

with the author that the orders Crinoidea and Ophiuroidea are deficient

in pedicellarise, whilst the Asteroidea and Echinoidea mostly possess them.

Some of these preparations have been described by Mr. Norman, in his

paper "On the Genera and Species of British Echinodermata," in the

'Aunals Nat. History,' Feb., 1865, which contains also some very impor-

tant alterations in the nomenclature.
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lividus, two varieties, and neglectus (Forbes), have fumishecl

numerous illustrations, and an Echinus from the Mediter-
ranean has also been examined, the pedicellarise of which
were so closely analogous in form to those of the British

neglectus that the author was fully prepared to find that a

comparison of its other characters with those of that species

would confirm their identity, and it subsequently did so,

without any possible doubt, an instance which may be con-

sidered the strongest possible proof of the truth of the

proposition " that the forms of the pedicellariae are peculiar

to the species.'^

The pedicellarise of some Echinoderms (more especially

Urastei' rubens, Echinus sphcera, and Amphidetus communis)

have been partially described and incorrectly figured by various

observers—jMiiller, Sars, Munro, Oken, and Sharpey.

Miiller appears first to have given them the name by which
they have been hitherto known, and he conceived them to be
parasitic animals, which opinion Lamarck, Cuvier, and
Schweigger, more or less adopted, but Munro, Oken, and
Sharpey, regarded them as organs of the animal of whose
purpose and function we as yet know nothing. It appears to

be generally established as a fact that the pedicellarise con-

tinue their movements even hours after the animal has been
crushed to pieces, and, to all appearance, dead

;
yet such ap-

parently independent movements, cannot be satisfactorily

adduced at the present day as evidence of individual vitality,

as the existence of such involuntary motions in the lower

animals depending on muscular irritability and reflex excito-

motory actions are well known to all physiologists, whilst

even the leg of a man has been observed to move vigorously

some time after amputation. In describing the Echinoder-

mata Professor Forbes frequently employs the word spinules

as a synonym for that of pedicellarise, but this alteration is,

without doubt, an innovation Avhich does not recommend itself

for general adoption, as many Echinodermata wholly destitute

of pedicellarise possess little spines which are totally differ-

ent in form from those minute organs which we are now
engaged in investigating. And although the name pedicel-

larise involves an undoubted misconception of the true func-

tion of the little pincer-shaped organs described, yet it is far

preferable to retain this term, with a mental reseiwation that

we now know them to be no parasites, than to use a term
bearing such a wide signification as spinules, and so inadequate

to the comprehension of the bodies really meant by the term.

All pedicellarise agree in having a calcareous framework
of great beauty, consisting of several pieces united together.
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and covered by a fleshy, sensitive, musculo-membranous en-

velope, continuous with the common integument of the animal.

The pedicellarise of the genera Amphidetus, Spatangus,

and Echinus, possess, in addition, a calcareous style or stem,

which is also covered by a prolongation from the skin or

gelatinous envelope of the animal, and the basal end of tlie

style is enlarged for articulation with a smaller knob or

elevation upon the shell, adapted to its reception, in a ball-

and-socket-like movement.
Few objects are of greater beauty than the pedicellariae of

the Echinodermata, as the highly reticulated character of the

structure, the brilhant transparency of the crystalline sub-

stance, and sparkling, gem-like elegance, fully testify. But all

these characters may be elicited by ordinary examination in

the microscope, with transmitted, reflected, or oblique rays

falling upon them. Yet the highly doubly refracting pro-

perties of carbonate of lime or Iceland spar, of which they

are composed, make them still more lovely objects when they

are examined by polarized light and the selenite stage, but
without the analysing crystal above the eye-piece. Under
these circumstances the pedicellarise themselves become their

own analysers, by double refraction; and the transparent,

colourless valve of pedicellarise becomes either red or green,

blue or yellow, according to the thickness of the selenite plate

beneath them. Some Echini, as E. lividus and E. neglectus

^(Forbes), are well supplied with a deep-blue colouring matter,

which gives a beautiful tinge to the spines, which is not re-

moved upon boiling in strong potass lye. The pedicellarise

under these circumstances also possess the purple tint of the

spines, the colouring matter existing in some sort of com-
bination with the crystalline carbonate of lime. These
coloured objects remind one of brilliant sapphire gems, pro-

fusely decorating the wondrously constructed Echinoderm,
less costly and far more elegantly cut than the far-famed

jewels of Her Majesty, but destined to be hidden in the dark
abyss of ocean^s depths until brought to light by the

researches of the naturalist, and rendered evident by the

lenses and mirrors of the microscopist.

When it is desirable to examine the movements of these

organs it is advisable to remove a portion of a living animal
and insert it in a small trough of sea water, and watch the

pedicellarise with a low-power objective upon the stage of the

microscope. But when it is only desired to examine the struc-

ture of the pedicellarise it is better to remove the organ with a

scissors or small forceps, and, having placed it on a slide with

a small quantity of glycerine containing a little caustic
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potash, shortly the rausculo-membranous indusium becomes
transparent, if not dissolved ; and all the calcareous elements

become apparent, but still not sufficiently clear for photo-

graphic purposes. Under these circumstances it is necessary

to boil up each animal in distilled water containing a

tolerable quantity of caustic potash, which dissolves all the

fleshy coverings, and the calcareous pieces are made clean

and transparent. In many instances, if the boiling has been
carefully stopped at the proper time, the two or three blades

constituting the forceps-like appendage remain in conjunc-

tion, and are then very much more instructive preparations

to the microscopist. In order to remove these pedicellarise

from the other calcareous debris of the Echinoderm it is

necessary to allow all matters to subside and decant the

supernatant alkaline solution ; and, having removed all traces

of potass by frequent washings and subsidence with successive

portions of distilled water, it only remains to agitate the

whole well together with a steady circular" motion, and after

some moments' repose pour off the supernatant water which
contains the pedicellarial blades in suspension. On repose

these subside, and may be then removed by a dropping tube,

placed on a slide, dried, and mounted in Canada balsam in the

usual way.

The objects now exhibited in photographs have all been so

prepared by the author himself, and are, consequently,

authentic specimens, and have all been photographed to one
scale for comparison with the same lens and camera. They
are under the same identical circumstances in each particular

case, so that relative size may be taken into consideration as

one of the elements of difference.

The objectives used were a Rosses inch and half-inch, two
beautiful lenses, in which the visual and actinic foci rigidly

corresponded, which of course contributed much to the

beauty of the photographic pictures, the absolute accuracy of

which is only limited by the degree of penetration of the

lens. Direct solar light has been in all these micro-

photographs an absolute necessity ; the image of the sun
being actually necessary to the formation of an image possess-

ing the intensity requisite for photographic printing purposes.

A general view of the pedicellarise of an animal was first

taken with the inch, giving about twenty diameters ; then each
form of pedicellarial blade was separately taken -ndth the half-

inch, giving a magnifying power of fifty-five diameters.

As this paper is still far fi'om complete in the determina-
tion of many points of great interest for the coming sections,

the author would feel deeply indebted to any reader who would
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kindly supply him with specimens of the following Echino-
derms

—

Spatangus purpureus, Echinus lividus, E. melo,

and other of the rarer forms met Avith on our coast. He
is also desirous that they should be freshly dredged^ as in the

cabinet the pedicellariae almost always drop off and are

lost. He finds that dried poAvdered salt is the best material

in whicli to pack them for his purpose.

It only remains to conclude these introductory remarks by
sincerely thanking the folloAving friends and gentlemen for

their kind assistance, viz., the E-ev. A. Percival, of Scilly

;

Professor Wy^dlle Thomson, of Belfast ; Dr. Steele, of Dublin
;

Mr. Gallienne, of Guernsey ; Mr. C. Stewart, of Plymouth

;

Mr. Bean, of Scarborough ; Mr. Leipner, of Clifton ; Mr.
A. S. Heed, of Tenby; and more especially the Rev. A. M.
Norman, of Houghton-le-Spring; to all of whom the author

is indebted for various valuable specimens of our British

Echinodermata.

AsTERiAs RUBENS (Liungeus)

.

Uraster RUBENS (Porbcs).

The late Professor Forbes, in describing the pedicellarise

of the Uraster ruhens, says—" Those on the body and upper

spines differ in shape from those on the spines immediately

bordering the avenues. The former are much shorter and
blunter in the blades than the latter. The calcareous forceps

of which their heads consist are united in an integument of

a soft, granular tissue, which envelopes the forceps Avlien

closed; and this apparatus is mounted on a bulging body
of a similar substance, which crowns the round and

flexible peduncle, sometimes simple, sometimes branched,

each branch having a similar termination. He could

detect no vibratile cilia on their stalks, but there appeared

to him to be ciliary motions Avithin the blades. When
the star-fish is alive the pedicellarise are continually in

motion, opening and shutting their blades Avith great

activity ; but when cut off they seem to lose that power. If

they be not distinct animals, as Miiller fancied, for Avhat

purpose can they serve in the economy of the star-fish ? If

they be parasites, to what class and order do they belong ?

What is their nature, Avhat their food? Truly these are

puzzling questions. These organs, or creatures, have now
been known for many years, have been examined and

admired by many naturalists and anatomists, have been

carefully studied and accurately delineated, and yet Ave know
not what they are. This is but one of the many mysteries

of natural history, one of those unaccountable things Avhich we
know and knoAV not, of those many facts in nature which teach
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US how little is man's knowledge and how wondrous and
unsearchable is God's wisdom. It is folly and vanity to

attempt to account for all facts in nature, or to pretend to

say why the great Creator made this thing or why he made
that, and to discover in every creature a reason for its

peculiar organization. It is but another form of the same
vanity, having satisfied itself of the discoveries it has made,
to pretend to praise the all-wise Maker's wisdom in so

organizing his creatures. That God is all-wise is a revealed

truth ; and whether the organization before us seem excellent

or imperfect it matters not ; we know it is perfect and good,

being the work of an all-wise God.''

Dr. Sharpey says, also, in describing those of Uraster

rubens—" During life these forceps-like blades are con-

tinuously open in a fresh and vigorous specimen, and
instantly close upon being touched by a pin, and grasp

it with considerable force. The particular use of these pre-

hensile organs is not apparent ; their stem, it may be

observed, is quite impervious.^'

The peculiar movement of the calcareous blades are pro-

duced by muscular fibres existing in the external musculo-

membranous indusium, and an abductor muscular bundle

may be traced which serves to separate the two blades from
each other, whilst they are closed by equally powerful

adductors, all acting under the will of the animal. These
muscular fibres generally have some calcareous point of

attachment, and thus the spines and fenestral walls are

generally well clothed with the pedicellariae ; but where
pedicellarise are found in the fenestral spaces these muscular
bundles are attached to the firm coriaceous tegument of the

star-fish, which integument closes in great measure the

aperture of the fenestra, but yet possess numerous openings

to allow of the transmission of sensitive prolongations of the

internal membrane as tactile organs.

Professor Forbes says—" Both disc and rays of the star-

fish are reticulated, and at the angles of the reticulations

arise conical blunt spines, the bases of which are surrounded

by circles of thickly studded spinules (pedicellariae) . In the

spaces between the reticulations are numerous small-cleft,

pincer-shaped, flattened, pedunculated spinules. The edges

of the ambulacral avenues are bordered, first, by thickly set,

long, thin, tapering spines, which have frequently several

spinules projecting in a radiant manner from their inner side

near the tips. Next to these are transverse rows of stout

spines, similar to those on the rays above, but larger and
stronger. There are generally three in each row, and their
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bases are surrounded by tufts of spinules (pedicellarise) . In
very young specimens the pincer-like spicules are frequently

wanting.'^ {' British Echinodermata/ p. 84.)

These pedicellarise are sessile in some cases or peduncu-
lated in others, but the genus Uraster is distinguished by the

pedicellariae invariably having two blades, sessile in the

greater number of instances ; and of two characters, either

solitary or aggregated.

The solitary sessile pedicellariaj are found generally dis-

seminated over the dorsal aspect of the rays and disc,

situated in the areolse of the skeleton, and attached to the

margin of the fenestrse. This form of pedicellarise may be
denominated valvate, or the sheep-shearing-shaped forceps,

from its similarity to the shears, and from this circumstance
the author has named them " forficiformes/^ They are

very numerous on every animal of the genus Uraster, and
are more readily discerned in dry specimens.

This genus also possesses two kinds of aggregated pedi-

cellarise—one valvate, the other pincer-shaped.

The spines bordering the ambulacral groves are frequently

seen covered with a flock of these pedicellarise, which have
the same valvate or forficiform appearance as the solitary form
previously noticed, but the blades of the shears are generally

longer and more acute—in fact, more '^mandibulate" in

form.

Both these valvate forms agree in having a basal portion
and two blades ; each blade is pointed and gouge-like, with
transparent cutting edges running nearly three quarters of

their length, and appearing with higher powers finely den-
tated. The basal portion seen from above consists of two
adherent cup-like cavities, somewhat quadrilateral in form

—

an oblong parallelogram, the angles of which are rounded.
The margins of these cup-like cavities serve for the articula-

tion of the broader ends of the blades, and when opened the
whole organ presents the shears-like form described.

The second form of aggregated pedicellarise wholly differs

from the former, and consists of only two, having no basal

portion. These are truly forceps -like in form, each blade
crossing the other by a joint, not unlike the hinge of a pair

of scissors or pincers, and having a dentated jaw-like margin,
putting one in mind of a dog^s-tooth forceps, hence called
" forcepiformes." They occur around the bases of the dorsal

spines in dense clusters, of some hundred or more to each
spine, in glacialis, but are far less numerous in rubens.

The fleshy base of this mass of pedicellarise occasion that

icy look of the spine whence the specific name glacialis.
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On pressing out a portion of this fleshy peduncle it is easy

to find the long, twisted, muscular ropes, running through

the fleshy mass to the base of each pedicellaria, there dividing

into two branches, one for each blade of the forceps. Polar-

ized light renders this structure more evident. These

forcepiform pedicellarite are also found in solitary individuals

attached to the marginal base of the fenestrse. The best

method of seeing these pedicellarise is to dissect off" the dorsal

integument of the star-fish, dry it between two plates of glass,

boil it in turpentine, and mount it in a cell in thin Canada

balsam, boiling to expel air-bubbles, and placing a glass cover

on, as usual. Polarized light exhibits these calcareous organs

splendidly.

In addition to these pedicellarise, common to both the

Uraster rubens and glacialis—but all are of far larger size

in the latter species—we find an enormously large " maxillse-

form" pedicellaria in the glacialis, which is peculiar to this

species ; it appears in greatest numbers along the margin of

the ambulacral groves, and is usually ''solitary.'^ It is

coarsely dentated around the jaw-like edge, with large serrated

teeth, interlocking with those of the opposing blade, and its

base is attached to the double, cup-like, terminal joint, as in

the mandibulate and forficiform varieties, which it diflFers from

in possessing a rounded, expanded, jaw-like end, instead of a

pointed conical tip. These pedicellarise have not been previ-

ously described or figured by any observer.

It is usually pedunculated, the peduncle being long, fleshy,

and tubular, without any calcareous style. •

This pedicellaria is also valvate in form, like the mandibu-

late and forficiform varieties.

The following measurements have been very carefully made
in 10,000ths of an English inch.
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Record of the occurrence, new to Ireland, with Note, of a

Peculiar Condition of the Volvocinaceous Alga, Stepha-
NosPHiERA pluvialis (Cohn)^ and Observations thereon.

By William Archer.'^

{Continuedfrom p. 132.)

It may be said that the primordial cells of the mature
plant do not change place within the envelope-cell ; but there

are circumstances, even tliough the force were more energetic

than it at all can be, which prevent this. The pair of flagelli-

form cilia projecting through the extremely minute openings

in the wall of the primordial cell into the water, and the

majority of the protoplasmic prolongations reaching to con-

tact with its inner surface, where they doubtless for a time

adhere, tend to suspend the primordial cell in its place. But
even when these are not fully extended, and besides the

slowness and comparative feebleness of the process, the pro-

longations existing at opposite ends simultaneously and the

contents being of a compact and comparatively firm character,

not loose and disintegrated as afterwards, as evinced by the

constancy in position of the two " chlorophyll-vesicles,^' there

is no flow in any direction of the contents, nor any reptant

motion. There is, I think, to some degree, a certain amount
of foreshadowing, as it were, of the difi'erentiation of the

extremities, so conspicuous in my amoeboid bodies, in the

ordinary primordial cells; it will be noticed that these are

often far more copiously drawn out into the described fila-

mentous prolongations at one end than at the other, which

is more attenuated ; and one end of each of the primor-

dial cells is often drawn much more into one hemisphere of

the globe than the other.

Now, the foregoing remarkable considerations seem to have

excited comparatively little notice ; and it is only when such

characteristics are evinced so forcibly as that the primordial

cells crawl rhizopod-like about that they strike us with

wonder. The amoeboid bodies described become propelled

constantly in one direction, because the pseudopodal processes

are given off" only at one extremity, and the influx of the

granular substance of the mass is, of course, obliged to

follow in that direction.

But the assumption by the primordial cells of Stephano-

sphsera of an amoeboid condition is not without a parallel in

another volvocinaceous alga. Dr. Hicks has described an

amoeboid condition of the '' zoospores " of the far more

* Head before the Natural History Society of Dublin, May 6, 1863.
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familiar Volvox globator* In this organism some of the

gonidia increase in size, become colourless ; but, containing

some brown or reddish particles, become detached from the

circumference of the sphere, and acquire the power of pro-

truding and retracting at various points the outer proto-

plasmic layer (primordial utricle), just like so many true

Amoebae. By this power they glide along the inner surface

of the sphere. Dr. Hicks enters into some arguments to

prove that these are really the modified zoospores or gonidia

of the Volvox, and not true Amosbae, which have entered the

Volvox, and have devoured each a zoospore equal in size to

itself, and then digested it. His arguments, indeed, that it

is an actual change of the gonidium itself, seem irrefutable.

But the amoeboid bodies of Volvox differ in some par-

ticulars from those of Stephanosphajra. In the latter they

do not become colourless, as in the former, but retain, as has

been stated, their green contents, but in a more disintegrated

and loosely granular condition; they do not contain any
reddish particles, as in the case of Volvox. In the case of

Stephanosphsera, as has been stated, the extremities of the

amoeboid bodies are definitely distinguishable as an anterior

and a posterior end, from the former only of which are the

pseudopodal processes protruded, whilst in the amoeboid

bodies of Volvox there is apparently no such differentiation

of the ends, and the processes are put forth in any direction.

Dr. Hicks has not seen the amoeboid bodies of Volvox to

leave the old sphere and move about in a free condition. In
the amoeboid bodies of Stephanosphsera I have not seen any
indications of a further change into the oval ciliated bodies

described by Dr. Hicks.

In his very interesting paper alluded to the same author

cites two other cases of vegetable amoeboid bodies observed by
him. He describes a change of the cell contents of the

radicles of a moss into an amoeboid state : the contents of

certain cells became detached from the cell-wall and collected

into one or more ovoid masses, which sometimes became seg-

mented ; their colour became temporarily changed to a reddish

or reddish-brown, presently they lost colour, except a few

reddish granules, as in Volvox, and became essentially amoe-

boid, travelling up and down the cells. Shortly they with-

drew the pseudopodal processes, and became rounded and
ciliated all over, beyond which Dr. Hicks' interesting obser-

vations were not extended. To these cases Dr. Hicks' adds

* ' Quart. Journ. of Microscopical Science,' Vol. VITI, N. S. ;
* Trausac-

tions of the Microscopical Society of London,' p. 99, PI. VI (1860), and
Vol. II, N. S., p. 96 (1862).
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another, that of the amoeboid transformation of the " gonidia"

of a moss. The " primordial utricle " or outer protoplasmic

layer became enlarged, at first feebly sending out short and
rounded lobose processes. Afterwards the green contents

vanished and the whole body became colourless, containing a

few reddish-brown granules and some vacuoles ; the processes

became more elongate, and finally quite amoeboid, moving
freely about.

To the foregoing may be doubtless added the case referred

to by Hofmeister,* in giving an account of the structure of

the " spore-mother-cell " of a particular moss, of which he
writes—" The cell contents, which are plainly surrounded
by a thin layer of soft matter, very like a delicate membrane,
swell slightly, or not at all ; they (the cell contents) lie freely

in the inner cavity of the cell, in the form of a closed

vesicle, surrounded by watery fluid. Individual point.*; of the

primordial utricle sometimes exhibit slow expansions and
retractions, similar to those of the inferior animals ; for

instance, the smaller Amoebae "
. . . . This is most

probably a case in point, although the cell contents, still en-

closed within the parent membrane, in the instance thus

recorded, were not at liberty to remove.

The only other published record of what truly seems an
actual case in point, which 1 have met with, of a locomotive

power due to an amoeboid motile contractility in an undoubted

vegetable cell, is that by Schenk.f This author describes the

nucleated, colourless, uniciliated zoospores of Rhizidium intes-

tmum (a plant destitute of chlorophyll), as capable, during

certain intervals, of moving about by the protrusion of amoe-

boid processes, each thus generally presenting a constantly

changing two-, three-, four-, or five-lobed figure, the lobes pro-

jecting in various directions, or for a time without lobes, and
drawn out and very slender, whilst the internal movement of

the granules was exactly that of an Amoeba. After some
alternations of a still and a slowly contractile condition, and

of an active movement by aid of the cilium with which each

is provided, the zoospore finally assumes an elliptic figure,

comes to rest, loses the cilium, and developes [more suo) into

a new young Rhizidium plant.

J

* Hofmeister, ' On the Gerininatiou, Development, and Fructification of

the Higher Cryptoganiia' (Ray Society's Publication for 1862), pp. 1G23.

f
' Ueber das Vorkommen contractiler Zellen im Pflanzenreiche.' Wiirz-

burg, 1858.

X Since this paper was read I have noticed a memoir by de Bary and

Woronin, published in ' Berichte ueber die Verhandlungen der nalurfor-

schenden Gesellschaft zu Freiburg, i, B ' (1864), entitled " Beitrag zur

Kemitniss der Chytridieen," in which those writers (p. 30) state of the
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Carter, too, speaks of a condition apparently "rhizopo-

dous " of the contents of the cells of Spirogyra crassa ;^ but

he has lately seen fit to alter his views. He now thinks that

this was not really due to an amoeboid condition of the con-

tents of the cell itself, but rather, if I understand his re-

marks aright, to a true rhizopod, whose germ had been in-

cluded by some means within the mass of protoplasm, or that

it was a development of the parasitic plant Chytridium

endogenum (A. Br.). Judging from the analogy of the other

cases cited, it does seem, indeed, not improbable that it may
have been likewise an example of an amoeboid condition of

the protoplasm, though it seems possible that this, as well as

the development of Braun's Chytridium endogenum, may have

been witnessed by him. Unfortunately his paper, which is

published merely in abstract from the ' Journal of the Bom-
bay Branch of the Royal Asiatic Society,' is without illustra-

tions, and it is difficult to gain an exact idea of what the

phenomena really were which it is intended to record. But
he seems to describe a truly rhizopodous state of the so-called
'' monads'^ (zoospores) enveloped from the Chytridium, which
may really be the case in point, and which at least remind us

of the phenomena described by Schenk as regards the zo-

ospores in the closely related parasitic plant, Rhizidium in-

testinum, before alluded to. Carter likewise seems to speak

of a " polymorphous^' condition of the shell contents in the

Characese ;t but the plants under examination by him, so far

as I can venture to judge, seem to haA^e been in an abnormal
and decaying condition, and had apparently become the prey
of some parasites—nay, he speaks himself J of the hole by
which the parasite might have found its way into the infested

plant. That the whole was in an unhealthy condition I

venture to think, from his speaking of the occurrence of a

transparent mucus, with a great development of Bacterium
termo (Duj.), (mucus and Bacterium taken together being

Zoogloea termo, Cohn), and always indicative of the decay of

the mass amongst which it makes its appearance. Therefore

zoospores of Si/iichi/irium Taraxaci (de Bary et Woronin) that " they

[often] creep about in an amoeboid manner, which lasts some time, finally,

however, assuming a round form and coming to rest." Synchytrium is a

new genus, very closely related to Ciiytridium and to Rhizidium, upon
which latter Schenk's observations above adverted to were made.

* ' Annals of Nat. Hist.,' 2nd ser., vol. xix, p. 259.

f ' Observations on the Development of Gonidia from the Cell Contents

of Characese," &c. ('Ann. Nat. Hist.,' 2nd ser., vol. xvi, p. 1) ; also " Fur-
tlier Observations on the Development of Gonidia from the Cell Contents of

Characese" ('Ann. Nat. Hist.,' 2nd ser., vol. xviii, p. 101).

% 'Ann. Nat. Hist.,' vol. xvi, p. 21.
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I should venture to exclude any of the conditions forming
the subject of Carter's observations on Characeee from the

same category as that of Stephanosphssra, Volvox, K-hizidium,

&c., forming the subject of this paper ; that is, I should

imagine, they do not form an example of an amoeboid condi-

tion of vegetable protoplasm, but are actually foreign para-

sitic growths, with the exception possibly (as above indicated)

of the zoospores of the Chytridium.

I have mentioned the case of the zoospores of Rhizidium
as the only other instance, besides Dr. Hicks', I have found

recorded of a strictly amoeboid condition of an undoubted

vegetable cell."^ For, as by so experienced and masterly an
observer as Professor de Bary the hitherto so-called Myxo-
gastric Fungi have been accounted as belonging to the

animal kingdom, the amosboid condition of these organisms

cannot be quoted as occurring in '' undoubted " plants ;t

but that that group of organisms, while their reproduction

appears to be vegetable, should present an intervening, though
more prolonged amoeba-like condition, seems, I should ven-

ture to suppose, no more to demonstrate their animal nature

than do the temporary amoeboid states of Stephanosphpera,

of Volvox, of the Moss, or of Rhizidium, prove that they

belong to the animal kingdom, seeing, as is well known, that

all their analogies and affinities are with plants, and their

true position cannot for a moment be doubted. Professor de

Bary, while admitting the force of certain analogies presented

by unquestionable plants, contends that in his " Mycetozoa ''

(Myxogastres) the free power of motion occurs, with a

greater intensity, and persists through a greater section of

their developmental processes, than is at all approached by
any plant. J But at least the free power of motion, exter-

nally of the enveloping protoplasmic mass, and internally of

the thereby induced flowing granular contents, and the con-

sequently reptantly locomotive power of the whole, could not

occur in greater intensity nor more energetically in any
" Mycetozoon/' nor in any true " Amceba," than in the thus

remarkably temporarily modified primordial cells of Stephano-

sphaera. Had, therefore, de Bary been aware of this con-

dition of the latter, or those of Volvox and the Moss, put

forward by Hicks, I venture to think that, perhaps, he would

not have insisted so strongly on the extreme view he has

* See, however, the previous foot-note alluding to de Bary and "Woronin's

paper on " Synchytrium," lately published, 1. c.
_

t De Bary, " Die Mycetozoen," in Siebold and KoUiker's ' Zeitschrift fiir

wissenschaftliche Zoologie,' Band x, p. 88.

\ Loo. cit., p. 166.
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taken as regards the Myxogastres. That within the sub-

stance of the protoplasmic mass of the Myxogastres foreign

organic bodies have been found, is beyond question ; these,

however, have been confined, I believe, to the spores of the

plant (?) itself. As to the significancy of the fact, however,

and into the discussions which have taken place thereon, I

cannot dare to enter ."^

The analogy of the phenomena here described in Stephano-
sphaera with that which is known of the development of

the Gregarinida will be sufficiently apparent, the so-called

'^pseudo-navicellae,'^ like my ''primordial cells" of the

Stephanosphsera, upon leaving the cyst within which they were
generated, passing into a temporary amoeboid condition ; and
though this, indeed, may be nothing more than an analogy,

yet it is decidedly still worth noticing. Nor has the similar

analogy existing between the Myxogastres (Mycetozoa, de
Bary) and the Gregarinida been failed to be urged by de
Bary in argument for the validity of his conclusions in regard

to the animal nature of the former.t But the arguments
drawn from this analogy could not, at least, be considered

equally valid if similarly applied in both instances; for, if

this analogy with Gregarinida were admitted to have equal

force in the Volvocinacese (here apparently exceptional, and
less permanent, as the peculiar condition which gives rise to

it may be) to that which de Bary considers it has and lays

claim to for it in Myxogastres, its application must, I think,

lead to deductions, as regards the chlorospermatous algae

in general, so sweeping and comprehensive as to be totally

unreasonable and altogether untenable.

I might, perhaps, have referred to one or two other cases,

2)0ssibly similar to those I have cited of an amoeboid condition

of the protoplasm within the vegetable cell. I saj possibly

similar; for as the records are not sufficiently copious or

exact, it does not seem at all certain whether such may be
really cases in point or may be instances of the actual ingress

from without of a true animal. Cienkowski's observations^

show that his Monas parasitica can make its way into a

vegetable cell from without, as he witnessed it, through the

cell-wall, within which it puts on an amoeboid condition. I

venture to imagine that it may be possible that some of

Carter's cases may have been similar to that described by
* See ex. ffr., Hoffman, in 'Botanisehe Zeitung,' 1859, p. 202; Wigand,

in Pringsheim's ' Jahrbiicher fiir wiss. Botanik,' Baud iii, p. ] ; Cienskowski,

ibid., Band iii, p. 325 ; de Bary, in ' Flora,' 1862, pp. 264 et seq.

t ' Flora,' 1862, p. 303.

% Cienskowski, "Die Pseudogonidien," in Pringsheim's 'Jahrbiicher fiir

wissenschaftliche Botanik,' Band i, 1857, p. 371, t, xxiv, 2, 3, 4.
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Cienskowski, althougli I am not aware that tlie observations
of the latter have been confirmed by any other observer.

In case observers should in future meet with vegetable cells

showing Amoeba-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

itself. 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
Stephanospha?ra actually became temporarily changed, as I

have described, and not that they each became the choice
morsel of njmrglarious Amoeba 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 coiijecturally, 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 true, than in Stephanosphsera, Volvox,
Moss, or Rhizidium, of that automatic contractility 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 CEdogonium 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 subelliptie figure ; at one side there makes
itself apparent a pale space, which is the place whence
afterAvards is to originate a crown of cilia. The parent-

cell -wall splits, and the zoospore makes its egress, 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 second to second,'' of which

Cohn speaks.f There 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. Nageli,J

* See the following, e.g.:— Colin, ' Untersucl'.ungeu iibcr die micro-

skoy)iscli(M\ Algcu uncrPilze,' t. xx, figs. 1, 2, 22, 23; Pringsheini's 'Jahr-

biiclicr fur wisscnschafUiclic Botauik,' Band i, 1857, t. i, figs. 13, 14, 15;

Vaiipcll, 'lagttagelser over Befrugtuingeu hos en Art af Slsegten

Ocdngouium,' figs 4, 11, 12.

t Loo. cit. ('Untersuchungen iiber d. mikr. Alg. u. Pilze'), p. 231.

X
' Pilanzenphysiologischc Uutersucliuugeu.'

VOL. V.—NEW SER. O
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and, apparently following him, Vaupell;"^ seem to urge that

an exosmotic action operates upon the young zoospore, in-

ducing the phenomena described. Cohn likewise^f in such

cases (speaking of the zoospores of Vaucheria and Hydro-
dictyon); where the so-called primordial utricle (outer proto-

plasmic layer) presents contraction and expansions, seems to

have arrived at the conclusion that such alterations of figure

are wholly due to the taking up and withdrawal of water, and
not to any special inherent contractility. The very interest-

ing experiments upon Spirogyra, Closterium, &c., which Cohn
describes, seem to prove only that by the alternate absorption

and withdrawal of Avater the cell contents become contracted

or expanded as a whole, that is, become alternately changed
in bulk and density ; but it does not to me appear that such

experiments call forth anything like " rhizopodous " phe-

nomena; such as those described in this paper, nor will the

results of such experiments account for them. The former
(that is, automatic contracility) is, I venture to believe, far

more likely to be the true solution. Many other similar in-

stances in zoospores (for instance, Vaucheria), as is well

known, might be here cited. Yet, in his elaborate memoir
on Protococcus pluvialis (Kiitz.), j published previously, the

latter observer seems to dwell upon the similarity of the con-

tractile phenomena presented by the primordial utricle of

that remarkable organism to those shown by Euglena and
Astasia ; and he bases thereupon certain comparisons of the

vegetable protoplasm to that of the animal, leading him to

the conclusion that these are quite analogous, correctly re-

garding (as I conceive) Protococcus pluvialis as a plant, and
assuming Euglena to be the animal. However, his own very
interesting observations on Euglena, § as well as those of

others, seem rather to point to the conclusion that this puz-
zling organism is really a jDliase of a plant. Hence, as I

conceive, it seems to haA^e needed such observations as those
of Dr. Hicks, and that on Stephauosphaera here recorded

—

that is to say, evidence of automatic rhizopodous movements
in undoubted plants—to complete the proof of the similarity

of the animal and vegetable protoplasm.
Again, in our search for analogous cases, as regards cells

which are not zoospores, let us refer to the figures of my

* Loc. cit. (' lagttagelser,' &c.), p. 29.

t Loc. cit. (' Uiitersuchunsren iiber d. mikr. Al". und Pilze'), pp. 22S,
230.

° ^'11 ,

% ' Zur ISTaturgescliiclite de.?, Protococcus pluvialis (Kiitz.)." lu abstract,

in Ray Society's "Publication for 1853.
§ Ibid., p. 733.
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Mesot<snium mirificum, whicli I brought before the society

during last session.* Here the contents of a single Meso-
tsenium cell escape therefrom without conjugation through a

lateral or terminal or variously disposed opening, effected by
the raising up of a lid- or valve-like portion of the membrane
of the parent-cell. ^During this act the emerging contents

are often much constricted by reason of the narrowness of the

aperture by which they make an exit, and after emergence
the mass becomes rounded. Now, Mesotsenium is a plant

which does not generate zoospores, and whose developmental
stages are regarded as quiescent, yet here the protoplasmic

mass, wonderful as it may (at first sight) appear, actually

comes forth into freedom, through an opening very consider-

ably smaller than even the narrowest diameter of the former.

This paradox is solved by witnessing the phenomenon :

—

a lobe-like extension—I might write a pseudopodal process

—

is protruded through the opening ; a portion of the contents

is slowly drawn after, thus relieving the mass behind, Avliich

contracts upon itself; and the gradual extension and expan-

sion of the portion outside the old membrane by degrees

draws with it the vvhole ; and its purpose, whatever it portend,

is gained—that is to say, the whole protoplasmic mass and con-

tents have acquired their freedom, and the old parent-rnem-

brane is discarded and deserted. "What immediately becomes of

the " chlorophyll-plate '^ in this process I cannot say, but the

whole contents become more granular, in which I suppose

the plate likewise takes a part ; or possibly it becomes con-

solidated in the centre, causing the dark central spot in the

spore-like body formed by the emerged contents— it, at all

events, affords no obstacle to a process which at first sight,

and until it is properly considered, appears almost like a feat

of legerdemain.

Not to multiply examples, let us refer, lastly, to the modus
operandi of the process of conjugation in the genus Spirogyra.

Two filaments in juxtaposition about to conjugate put forth

from opposite cells, as is well known, short tubular processes,

lined by a similar extension of the "primordial utricle^'

bounding their contents. This, indeed, so far seems to be only

a process of growth, comparable to that which takes place in

a joint of Cladophora when about to give forth a branch, or

to that of the apex of the tubular filament of Vaucheria, &c.

&c. But in the conjugating joints of Spirogyra an actual

contact and resorption of the intervening septa having taken

place, so as to produce an uninterrupted connecting canal,

* ' Proceedings of llie Natural History Society of Dublin,' vol. iv, part

i, pi. i, figs. 21, 22 5 also ' Quart. Journ. of Mic. Science,' vol. iv, p. 109.
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tliere tliereiipon occurs a contraction of the cell-contents of

the conjugating joints. Presently one of these protoplasmic

masses passes over through the canal, to combine into a single

spore with that in the opposite cell. Now, the collective mass
which is about to pass over is actually of greater diameter

than the transverse canal through which it has to make its

way. This, of course, can only be effected by a process

essentially similar to that which the cell contents adopted or

underwent in the curious exceptional case in the Mesotsenium
described by myself,—in other words, by calling into play its

own inherent contractile power.

It is true that Professor de Bary,* in speaking of the

wonderful phenomenon of the seeking out of the germ-cell on
the part of spermatozoids, and of the not less wonderful

phenomenon of conjugation, suggests that in the former in-

stance the active ciliated spermatozoids, and in the latter the

conjugating protoplasmic masses, are impelled by a kind of

attraction exerted upon the other on the part of that which in

either instance is the receiving cell. But, granting that the

motive force impelling in its normal direction the protoplasmic

mass which actually passes over may be an attraction on the

part of the other (this, indeed, must be a mutual attraction

in those ConjugatcC which form their spores halfway), yet this

does not affect the modus operandi of the actual change of

place, that is, the means by which the locomotion is effected.

In ffidogonium, Sphseroplaea, &c., this presumed attraction,

then, draws over into its sphere bodies moving by cilia

;

but in Spirogyra it acts upon bodies, if I be right, moving
their little distance in an amoeboid manner. In either in-

stance this presumed attraction may influence the ultimate

direction of the movement of the bodies acted upon, but
cannot excite that movement, nor can it affect the mode of

progression. That it cannot excite it even in Conjugatse is

certain, as in the case of the Mesotsenium observed by me,
above cited, no such attractive force could exist : there was
no conjugation; and the exit of the ^^ primordial utricle

''

with contents was, so to speak, a purely spontaneous action

—a purely automatic relinquishing of its previously apparently

too narrow limits, and, as I have above endeavoured to con-

vey, by a kind of motion to all intents and j)urposes

"amoeboid" in its character.

In all these cases active mobility is evinced by the pro-

trusion of what may be called, indeed, pseudopodal extensions

;

and the result, as in Amoeba itself, is not only change of
form, out actual locomotion.

* * Uutersucliungeu iiber die Familic der Conjugaten,' p. 59.
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It may be asked, where is the rolling, onward flow of the

granular contents in the Mesotfenium alluded to, and here, so

characteristic and conspicuous in ray amoeboid bodies, and
requisite to carry out the analogy ? I believe the flowing

movement of the contents in the latter is due to its granular

condition; the granules, free and distinct from each other,

are urged on by the contractile power of the bounding proto-

plasmic mass ; they therefore naturally assume a flowing

movement, to a certain extent resembling that of the blood-

discs in the vessels of the higher animals. In the latter

instances, on the other hand, the contents have not become
all so finely and freely disintegrated, and the whole con-

tents are simply compressed and so moulded by the

contractile power of the bounding protoplasmic mass as to

become adapted to pass through a comparatively narrow
outlet. In both instances the solid contents seem to be
passive, and are urged along by the contractile power of

the external protoplasmic mass. In the one instance, the

contents, loosely granular, are powerfully and rapidly acted

upon by momentary and even fitful changes of the lobose

expansions and the contractile eff'orts of the protoplasmic

mass, and the granules _/?02<;. In the other the contents, still

maintaining a coherence and much of their original disposi-

tion, are slowly (but surely) acted upon by the gradual, and
except at intervals imperceptible, but not less actual, con-

tractile power of the protoplasmic mass, and they are thereby

carried with it. Even in the latter instance there does exist

a certain amount of the same kind of movement of the solid

contents as in the former ; but as the whole process is so

greatly slower, and the contractile force comparatively so

much less energetic, it is not so perceptible. In my mind the

analogy is exact—the difi'erence is in degree.

Now, let us for a moment imagine an Ainoaba princeps or

cliffluens imprisoned within such a rigid cyst as that of the

parent-membrane of my Mesotcenium mirificiim, or within

the cavity of a joint of a Spirogyra, and with only one nar-

row aperture, considerably smaller than itself by which it

could possibly get free. Now, further, let us suppose our

Amoeba acted upon by the impulse to get out,—there can be

no doubt but that it could perform the feat—and its modus
operandi, so far as I see, Avould not essentially differ from

that of the true vegetable cell, in actually eff'ecting the same
object in the course of its own natural developmental vital

processes.

Starting, then, from such cases, and passing on through

the more decidedly reptant amoeboid bodies of Rhizidium, of
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the MosSj of Volvox, we arrive at the vigorously, and actively

and freely crawling, energetically and comparatively rapidly

locomotive, amoeboid bodies of StephanospliEera. We must
regard, I think, the whole as manifestations of one and the

same phenomenon—in the first lasting for a shorter peiiod,

and more feebly and slowly evinced ; in the latter persisting

for a longer period, and in the cases cited gradually more and
more energetically and decidedly displayed, until (leaving

the Myxogastres aside for the present), in the case of

Stephanosphsera this extraordinary condition seems to cul-

minate.

If this reasoning be correct, then, contractility, amceboid

contractility—for I can find no more comprehensive and ex-

pressive single adjective term—must be accepted as an inhe-

rent quality or characteristic, occasionally more or less

vividly evinced, of the vegetable cell-contents, and this in

common with the animal ; in other words, that the nature of

the protoplasm in each is similar, as has indeed, as is well

known, before been urged on grounds not so strong ; thus

reserving Siebold's doctrine that this very contractility formed
the strongest distinction between animals and plants, as he
assumed it to be present in the former and absent in the

latter of the two kingdoms of the' organic world. Therefore

an organism whose known structural affinities, and whose
mode of growth and of ultimate fructification, point it out as

truly a plant, but of which, however, certain cells may for a

time assume a contractile, even a locomotive, quasi-rhizo-

podous state, must not by any means on this latter account
alone be assumed as even temporarily belonging to the animal
kingdom, or as tending towards a mutation of its vegetable

nature. And from this it of course follows that an organism
whose structural affinities and reproduction are unknown, but

T/hich may possibly present an actively contractile, even
locomotive, power, need not on this latter account be assumed
as therefore necessarily an animal. In the former category
fall the Volvocinacese and Rhizidium ; in the latter category

Euglena and its allies, the so-called Astasirean Infusoria,

suggest themselves ; and these must of course wait until

their reproduction and history are better known before we
can feel satisfied as to their true position, yet it seems highly

probable that these will presently, if they do not even now,
take their place amongst admitted plants.

Several writers have indeed, from time to time, as is well

known, put forward the (now, I think, generally accepted)

view that the protoplasm of the vegetable and the sarccde of

the animal cell are identical in nature ; and, in seeking for
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analogies as regards contractility in tlie 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, manifestationsof the same phenomenon,

it seems to me that none of these cases present so exact an

analogy, strongly as they may indicate it, with the rhizopo-

dous contractility, as do the amroboid bodies of Stephano-

sphccra, of Volvox, of the Moss-radicles, and of Rhizidium.

The amoeboid bodies of Stephanosphsera 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 A'^olvox,

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 Amoeba.
But I need hardly add, after what has been advanced, that

I do not suppose for a m-omcntthat there was in these cases

actually an absolute conversion of the vegetable cell into an

animal. In the case of the Stephanosphsera and of Ehizidum

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 amffiboid structures. It may be said,

indeed, so far as this bears upon the question, tliat it is only

negative evidence; 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 view 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

have such a beginning, if the contents of the cells of the host-

* ' Aim. des Scieuces Natuvelles,' ir serie, tome xx (" Botauique"), p. 5
}

alsoTlora' (1S63), p. 163,
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plant cannot give origin to a Fungus—another denizen of

the vegetable kingdom !

The advocates of a " third kingdom/^ intermediate between
the animal and vegetable, as well as those who hold that,

there being no distinction between animals and plants, an
organism may be at one time an animal, at another a plant,

or that the one may give birth to the other, will each, I sup-

pose, think they can draw support from the facts adverted to

in this paper. In my mind they are opposed to the arguments
of both. Those Avho even in this day contend that Volvo-

cinacea3 are animals will doubtless feel themselves confirmed

in that view, on account of their occasional amoeboid state,

and on account of the parallelism to a certain extent with the

Gregarinida. But v.hat of Spirogyra, of Mesotsenium (Con-

jugatas), of Rhizidium (which probably should be referred to

Fungi)—of Dr. Hicks^ Moss ? When, or at what point, do
they cease to be vegetables, or are these varied organisms

always animals? "No \" say the advocates for a half-and-

between kingdom—" Nor plants either—they belong to the
' Protozoa ' or ' Phytozoidea,' or ' Primalia,' or the ' Regnum
primegeuum.^ " If so, must all the Confervoidea3, all the

Algse—must Dr. Hicks^ Moss ? Truly this " intermediate "

kingdom would form a most heterogeneous and incongruous

assemblage, here and there transferred—nay, even sometimes
violently disrupted, from both sides. Those Avho may, perhaps,

think this to be exaggeration, I would refer to Owen^s
^Palaeontology^ for "Protozoa;'^ to Perty, for " Phyto-
zoidea -/'^ for •' Primalia,^^ to a paper published not later than
May, 1863, "On a third kingdom of Organized Beings,^'' by
Thom.as B. AVilson, M.D., and John Cassinjf and for the
" Regnum primigenum,^^ to a paper by John Hogg, M.A.,
F.ll.S., &c.—the last supported by a gaudy if not quite con-

vincing diagram.

J

Either hypothesis, instead of removing or even smoothing
any difiiculties, seems to me to multiply them manifold, and
to involve far greater dilemmas, and to plunge us more deeply

into doubts and perplexities, than those with which we find

ourselves obliged to contend, when, as I venture to conceive,

* Pevty, 'Zur Kennlniss kleiuster Lebcns-formen,' p. 22.

f ' Proceedings of the Academy of Natural Sciences,' Pliiladelpliia, No. 3,

1S63, p. ]13. Tiie latter writers, indeed, tliiuk to make short work of the

difliculty, by consigning the whole of the Algffi, Lichens, Eungi, Spongia?,

and Conjiigata?, to the "Primalia."
.j: "On the Distinctions of a Plant and an Animal, and on a Fourth King-

dom of Nature,' by John Hogg, M.A., P.R.S., in 'Edinburgh New Pihlo-

Eophical Journal,' vol, xii, N.S", p. 216.
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the plieuoraena of nature and tlie simple facts are rightly and
properly viewed.

To say (with Schenk and many others) that there is no
actual distinction between the animal and vegetable kingdom,
whatever may be intended to be thereby conveyed, so far as I

can see, 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 versa. 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 indeed, nay, with our present limited acquaint-

ance with them, perhaps impossible, to distinguish from
similar phases of certain other organisms belonging to the
other kingdom, then acquiescence ])ecomes 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 nature of its ultimate fructifi-

cation—what it grew from, and what it ends in—its tout en-

semble, in fact—and no isolated or single jjhase or temporary
conditio)! in the course of its develojjmenf, even though pro-

tracted—that can decide the point as to its true nature. So
far as I can at present see, the fallacy seems to me to lie in

the assumption that a correct diagnosis as to the plant or

animal nature of any cfrganism 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 see that such
cases militate against the view here sought to be expressed.

"Non semper ca sunt, quse videntur, decipit

Trous 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 executed 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 Avould 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
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reptaut amosboid state. But I do not see that such a view

ism truth justified^ sofar^ at least, as present knowledge goes.

That a plant is a plant, and an animal is an animal through-
out, Ave must I think certainly as yet hold, notwithstanding

that certain phases of the one may under certain circum-

stances temporarily simulate certain phases of the other. 1

conceive that we must, in our present state of knowledge,
continue to believe that these free amoeba-like reptant masses

of vegetable protoplasm cannot, any more than the isolated

motile ciliated zoospores or spermatozoids, be of animal

nature; for—although, for a Avhile, with more points in

common with certain true denizens of the animal kingdom
than is ordinarily the case in the vegetable cell— (so far as Ave

can at present see) the former, viewed retrospectively, have had
an origin different from the animal Avhich they may simu-
late, and, viewed prospectively, have before them a different

destiny.

Whether I may eventually be right or Avrong in the opinions

in this paper ventured to be put forward (and in regard to

which it were folly otherwise to aver than that I am not so

Avedded to them as to be unprepared to relinquish them on
sufficiently cogent evidence on the other side, though as yet

I feel compelled to hold a present belief in their soundness),

or whether such opinions may accord Avith those of others

—

\\\Qfact will still remain the same, that the membraneless
primordial cells of the vegetable Sfephanosphsera temporarily
became amoeboid, and crawled about as quasi-rhizopods;

nor Avill that fact i^er se have lost its interest, I trust, on ac-

count of my tedious and aAvkward method of handling it. I
add this, then, as another example of such a phenomenon to

those already recorded in VoIa^ox, Moss-radicles and Rhizi-

dium, as one more humble contribution to the as yet indeed
but comparatively slender stock of facts gleaned from the
vegetable side of the organic Avorld Avhich bear on the ques-

tion which I have ventured to discuss, and from Avhich, when
by degrees hereafter enlarged and strengthened, it is to be
hojjcd that ultimately the Truth, as regards that question,

mav be evolved.
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TVie Teematode Larva and Ascxnis of the Carcinus m(enas.
By W. C. M^NTosH, M.D., F.L.S.

(With Plate VIII.)

Carcinus mcenas is pre-eminent amongst the higher Crus-
tacea for its marauding habits ; but it pays a heavy penalty
in becoming the abode of numerous parasites. The young
of the Common Mussel attach themselves to the eye-sockets,

and, appropriating the cavities, cause the destruction of the
eyes, Avhich, protruding, become a site for Membranipora
p'dosa, or fall off. The same shell-fish attaches itself (some-
times in numbers) to the central groove on the inferior sur-

face of the cephalo-thorax, binding the tail thereto by its

byssus, and proving more troublesome in that situation than
a large Pachybdella. It occasionally blocks up the branchial

slits, or seriously interferes v/ith the functions of the respira-

tory organs, by lodging in the branchial cavity, and fixing the

external "whip (of the third pair of foot -jaws) to the outer

wall by its threads. The pits of the internal antennse also

sufl'er from their inroads, so as sometimes to cause the debat-

able functions of this organ to be sadly impeded. In a large

male Carcinus, for example, there were ten small Mussels
under the abdomen, one blocked up the left anterior liranchial

slit, and the right eye was unhoused and projecting by another

of these curious molluscs. The crab also bore Balani on
various parts, a considerable patch of Lepralia hyalina on the

left under side, a compound Ascidian covered most of the

corresponding right region, and extended, in company with
Membranipora 2nlosa, over the dorsum. These are but a few

of the external parasites of this active Crustacean.

With so many external parasites, the occurrence of numer-
ous, if not diflercnt, internal ones, is perhaps less surprising.

In dissecting out the nerves of a specimen minute specks

were found on the branches of the great thoracic ganglion,

adhering apparently to the sheatlis of the nerves and following

them in their distribution, occasionally in groups of two and
three. The same bodies also abounded in the liver. Under a

lens they were seen to be small glassy ova, with opaque white

internal markings. In upwards of forty Carcini examined

they have been found in every specimen, irrespective of sex,

from three fourths of an inch across the carapace upwards.

In well-marked cases tliey occur iu hundreds, attached to the

ducts and blood-vessels of the liver, between the papillae, and
crowded together like clusters of grapes. Scarcely a soft

texture in the interior, with perhaps the exception of the
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hearty is free from their inroads. A series of specimens sliows

them in the muscles of the stomach, those in the neighbour-

hood of the heart, and in the generative organs. Injection

of the arteries with vermilion brings out those attached to

them with great clearness. Season does not seem to affect

their presence, structure, and stage of development. On the

whole, they are most numerous in males.

On placing an egg under the pressure of a thin glass cover,

and magnifying 180 diam., the aspect is as shown in PL VIII,

figs. 1 and 2. The egg-case (fig. 4) is very tough, and
apparently consists of two layers marked by minute strise

and specks ; but the outer cannot always be seen, and is

probably due to a delicate investment derived from the sur-

rounding tissues. The contained living embryo differs little

in apparent age and development in the various crabs. The
parasite has a gentle gliding movement in the eg^, and, when
at rest, is susceptible of stimulation ; for it becomes active

when slight and intermittent pressure is applied, or when the

effects of evaporation are felt. They will live for sixteen

hours or more after immersion in weak spirit. The margin
of the embrj^o in siiu is observed to be finely crenate for

about half the circumference. It lies in a doubled or coiled

position, as in fig. 1, where the embryo is seen in profile. A
front view is given in fig. 2. On pressing with force on the

Ggg, so as to cause it to burst, it is found that the embryo
generally emerges with the broad end containing the large

cells first, and sometimes the small end clings firmly to the

interior of the capsule, from the fact, afterwards to be
explained, of its being plentifully supplied with minute
recurved spikes. This is easily illustrated by placing some
ova in fresh water for a few days, and allowing the egg-

capsules to burst.

Fig. 3 represents various views of the embryo under the

high power of a dissecting lens. A single individual, magnified
180 diameters, is shown in fig. 5. It crawls about after

extrusion with an undulating motion, like a Planaria, altering

the outline of its body at pleasure, and throwing it into

wrinkles ; but the lower end in this figure generally remains
largest. At the upper or small end is observed a circular

oral sucker {h, fig. 5) from which an oesophagus proceeds
downwards, dilating after a short progress into an ovoid
sac {y) (? if the homologue of the pharyngeal bulb of a
Cercariau), and, again contracting to its original size, passes
down the middle of the body, gradually widening as it

approaches the larger end of the animal, and dividing into
two wide ducts (alimentary cseca), which fork outwards to the
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sides of the body. This bifid portion (/,/) was filled with

opaque cells and granules. Another (ventral) sucker {b) is

situated a short distance below these ductSj in company with

a smaller globule {e) placed above (in front of) it^ and two
larger circular masses {c and d) on each side. The former
masses {c, c) were large granular structures^ more opaque
than the others. The large compound cells lay in two groups
{k, k) just within the margin of the body, and when undue
pressure was applied, thc}^ escaped through a central pore at a.

These cells (fig. 6, a) occupied rather more than two spaces

of the -iTTTnrt'i of ^^^ inch, and had in their interior a great

number of minute clear granules endowed with motion. The
delicate cell-wall soon burst, and the little transparent gra-

nules (fig. 6, b) spread themselves over the field of the micro-

scope, and moved slowly amongst each other. About four

of these bodies in a row traversed a space of the -oTVijth of an
inch. They were all of equal size and perfectly round.

The space of the embryo not already indicated was filled,

as shown in the figure, with small cells and granules, some of

which—detached—are drawn in fig. 7. Two pale tubes {m
ni), apparently the excretory of Dr. Cobbold, or the urinary of

Van Eeneden,^ curved backwards from the oral sucker, and
became indistinct in the region of the alimentary cseca. One
half of the body, from the small end downwards, was covered

with minute spikes, which were largest in the neighbourhood
of the sucker. The spikes projected downwards, i. e. towards

the swollen end of the animal, and hence the readiness with

which they entangled the embryo in its exit from the ovum,
as before mentioned. A portion of the investing membrane
with these bodies is shown in fig. 8, x 280 diam.

A similar ovum, and contained embryo, occurs in the liver

of Cancer paguriis, but much more sparingly. The case is

somewhat tougher, and the embryo seems to have a closer

rasp-arrangement of spikes. None were found in an adult

female Lobster, but an extended examination might prove

more successful.

There are various ways by which the ova might have been

introduced into the above-mentioned sites, and it would be

interesting to ascertain if the mussels, of which the C mcenas

is so fond, are connected therewith. It is a curious fact that

the embryo seemed nearly of the same age in every specimen,

and that no other form of this species was met with. In all

probability it attains little further development in the body of

the crab, but awaits the ingestion and digestion of the Crus-

tacean by such fishes as the Cotti, Gadi, and others, in whose
* Cobbold, " Entozoa," p. 26.
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stomachs it becomes a complete Distoma. Such fishes, again,

as the Lophius piscatorius, that prey upon their fellows, may
also become the future hosts of this parasite egg, as the

following example will show. Two years ago I cut from the

stomach of a large Lophius, in company with nine Flounders,

a Coitus hubalis about a foot long, with an abdomen extra-

ordinarily distended, a state due to the presence of two entire

specimens of the Carcinus mcenas, each upwards of two inches

across the carapace, in its stomach, besides the partly digested

debris of others.

In two cases an Ascaris was found amongst masses of liver

removed from the C. moenas, and carefully preserved for in-

vestigating the former parasite. The first was unfortunately

lost before a minute examination was made ; the second,

about three quarters of an inch in length, is shown magnified
by a dissecting lens in fig. 9. It presents the usual ascaroid

structure, the head, seen x 80 diam. in fig. 10, having
four short and l)lunt spikes at the sucker tip, and there being
a transparent membranous collar a little behind the proboscis.

The central canal was opaque for the anterior fifth, then
presented the curiously coiled aspect of a rope with its

strands, which appearance, however, became indistinct near
the tail. The posterior dorsal portion of the body of the

worm curved rapidly downwards, and terminated in a well-

marked caudal appendix (fig. 11, x 80 diam.). Just in front

of the little tail was a very distinct rounded body (fig. 1], a),

with a double outline and granular contents, and there Avere

indications in the same region of one or two others of similar

formation. There was a small papilliform projection at the
tip of the tail. The intestinal canal was chiefly filled with
granules, and there were many oil-globules in the general

cavity of the body.

It is possible that this worm, swallowed with fragments of

a fish, may have perforated the digestive cavity of the crab
and lodged in the liver ; but appearances were not in favour
of the supposition in either of the specimens. Besides, were
this mode of entrance common with such forms, the Tetra-
rhynchi, Echinorhynchi, and others, would sometimes be found
elsewhere than simply amongst the debris of fishes in the
stomach, for instance, of the Cancer pagurus, caught by bait

in the usual manner.
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CiiYSTALLizATioN cincl the Microscope.—No. II.

By Thomas Davies, Esq.

(With Plate YIII.)

Though our knowledge of crystallization is at present far

from satisfactory, yet it would be impossible to give anything
like a complete description of the laws already laid down in

so short a space as these observations must fill. For this

reason it will be preferable to examine such salts as may be
justly termed " representatives " of certain classes.

In the first part the examination of santonine called out
certain facts, many of which are equally applicable to all

crystalline structure—influences of temperature, insoluble

atoms, impurities, and other accidental distnrbances. We
will, however, now consider what new results we meet with
when certain salts are mixed .together ; and by this mode of

treatment, perhaps, we obtain the most beautiful objects for

the microscope and polarized light. It is necessary, in most
instances, that this mixture should be peculiarly intimate,

and frequently where this is thought to be the case it is

found, when the microscope's aid has been invoked, that

there has been little else save a mingling of particles, which,
by mutual interference, have prevented anything like unifor-

mity of design. To obtain this mixture in a perfect state

salts must be fused or dissolved, and the fusion be allowed to

cool, or the solvent evaporated after solution ; but the treat-

ment must be varied with the salt we are using. It must
also be remembered that certain mixtures produce precipi-

tates, some of which are " curdy,'' and little suited for mi-
croscopic objects. W^ith these we shall not now meddle.

In the first paper santonine was chosen as a specimen of

rearrangement of crystalline form after fusion. A little

further on we will consider a mixture of sulphate of copper
and magnesia, where the treatment partakes, in some degree,

of evaporation as Avell as fusion. But we will now make a few
observations on an instance where, certain salts being very
intimately mixed, a '^ substitution " or " replacement " of

part of one by the other takes place, and thus a new and
frequently permanent salt is produced. This branch is but
imperfectly understood at the present time. In many in-

stances the results obtained from exceedingly slight altera-

tions of proportions are widely diff'erent ; but this, I deem,
is not always caused by a total want of those forms v/e are

awaiting, but a certain part of one salt has appropriated the

necessary quantity of the other, whilst the unchanged mass
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interferes with its neighbouring particles to such a degree

that all visible evidence of the required formation is lost.

This isj I think
J
proved by the fact of one perfect form being

frequently found in the midst of a mass of uninfluenced salt.

Still, in some cases the forms grow by well-defined grada-

tions from the oblique prism to the perfect circular "flower."

Before, however^ proceeding to these particular specimens

which I purpose to discuss in this paper_, I will mention an

interesting example of crystallization which was thrust

upon my notice in this town. A bread-baker^, whose shop

was very large, with plate glass windows,, generally had

tlie lower parts of these beautifully " obscured" with some
of the finest crystalline forms I had ever seen. On inquiry

I found that the agent employed was ordinary sulphate of

magnesia; but as this salt has generally small crystals, I

begged for more exact information. Then I learned that the

salt was dissolved in Jiot beer, and the glass covered with

the solution. But on the formation of the crystals there

was little uniformity or beauty visible. The hot bread was

then brought from the oven and laid upon shelves around

the shop, which was very soon filled with a dense vapour.

The crystals upon the windows were now redissolved, whilst

the clearance of the vapour was so very gradual, and the

amorphous syrup-like action of the beer at the same time

aiding to prevent any sudden formation of crystal, that in-

stead of being particularly minute many of the circles were

three or four inches in diameter, and the atIioIc was exqui-

sitely beautiful. From my own experiments I am convinced

that the size was appreciably increased by a restraining action

(as I may term it) of the beer, so that where 'any crystal w^as

called to life there was less chance of any interfering forma-

tion arising in its vicinity from sudden dryness or want of

body, though the gradual removal of the bread's vapour was

the most active agent in the matter.

After this digression we will resume our examination of

cases where two salts are used together. As an agent in

this class sulphate of magnesia, is very valuable.

Sulphate of Zinc and ^Magnesia.—The sulphate of

magnesia, commonly termed Epsom salts, belongs to System

Y of Crystallization, being formed in oblique rhombic

prisms. It contains seven atoms of water, but six of these

are driven off by a comparatively low heat, the remaining

atom requiring a great degree to remove it. When it is

crystalhzed alone upon the slide it usually displays very little

beauty of design, but I have found it resembling a mass of
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fern-fronds particularly closely, though this form was an ac-

cidental one. The sulphate of zinc belongs to the same
system, and takes the same form as the sulphate of magnesia.
As an object alone, however, for the microscope, it is more
valuable than the latter, as when the solution is allowed to

flow over the slide crystals are formed reminding one oflong
feathers, the colours of which with a selenite plate are very
beautiful. Sulphate of zinc contains more than 40 per cent,

of water in its crystals, part of which may be replaced by
alkaline sulphates, and thus double salts be formed.

When the double sulphate is wanted, an almost saturated

solution of the two salts is made with distilled water, in the

proportion of about three parts of zinc to one of magnesia.
If this solution is spread evenly upon the plate and allowed
to evaporate slowly and undisturbed, long, well-defined crys-

tals are formed, with particularly frequent examples of

grouping, wliich adds much to the beauty of the slide.

Here, two individual specimens are united in the centre,

where the junction is so perfect that one would be almost
inclined ^to put it down as a true form, did crystals ever

exhibit *'rentrant'^ angles; there, a group in which the
crystals are numerous and intimately joined in the centre,

resembling a star with many rays ; and other irregular and
grotesque combinations, which greatly increase the interest

of the slide as an ordinary microscopic object.

The above is a specimen of " sulsstitution " (before men-
tioned), where no peculiar means are made use of to obtain
any uncommon crystalline forms ; but we will now consider
an example of the Class 2, named in No. XVI, where all

or part of the water of crystallization is driven off and after-

wards reabsorbed from the atmosphere. Perhaps no salt

will prove so demonstrative of this as the sulphate of copper
and magnesia ; and, although the salt has been before de-

scribed as a simple microscopic object, we will here discuss

the deductions which arc forced upon the mind when cause
and effect are studied.

Sulphate op Copper and Magnesia.— Sulphate of copper
is usually placed in System VI of crystallization, i. e. the

doubly oblique prismatic."^ It contains five atoms of water,

* About this crystal, however, there are different opinions. Dr. Pereira,

in his 'Lectures on Polarized Light,' referred it to System VI, on the au-

thority of Gustav Rose and most of the other eminent German crystallo-

graphers. Dr. Miller, in his 'Elements of Chemistry,' has placed it in the
same class, stating, however, that " although the sulphate of copper does
not crystallize alone with more than 5 Aq., yet, when mixed with sulphate of

VOL. v. NEW SEK. P



208 DAVIES, ON CRYSTALLIZATION AND THE MICROSCOPE.

one of which may be replaced by alkaline sulphates, thus

producing double salts of great beauty. By a great degree

of heat it is rendered anhydrous, becoming a white powder

;

but it is again converted blue by the addition of water. The
sulphate of magnesia has been already described. About
three parts of pure sulphate of copper and one of sulphate

of magnesia must be taken and dissolved in distilled water,

in such proportion that the solution may be almost saturated.

A small quantity of this is spread evenly upon the central

portion of the slide, which must then be held over a spirit or

gas lamp until fusion in its w^ater of crystallization has pro-

ceeded to such a degree that, upon touching the film with a

needle, the matter may be drawn into threads. The amor-
phous substance upon the glass will now, upon cooling, take

flower-like forms here and there, or these may be started at

pleasure by breaking the surface wdth a fine needle-point, and
especially quickly where breathed upon. A slight warmth at

the fire Avill stop the growth in any desired state, or by again

allowing to become cool a fresh band of petal-like branches

may be added. If covered with pure balsam at any moment
the increase is stayed, and may then be mounted as usual

;

but the preparation is less liable to change when there is no
chance of any continued action going on from the uncovered
portions of the film.

This preparation I have before described, but what I am
about to say would not be complete Avithout the above relation.

I think that my numerous experiments and results justify

me in stating that it is by the absorption ofwater alone from
the atmosphere or other vehicle that crystallization takes

place. In proof of this one or two facts are almost sufficient.

When the slide is finished and ready for covering with balsam,
wherever the surface of the film is broken and allows moisture
to reach the inner portion a fresh circular crystal arises, and
grows in a similar manner to those formed at first. Again,
in a dry hard frost I have worked with the same solutions

and apparatus that have given me great success, and during
three days of industrious work I have not obtained a single

iron, it, like this salt, assumes 7 Aq., and then is isomorphous with the ferrous

salt" {i.e. belongs to System V). Mr. Brooke, in the 'Encyclopaedia Me-
tropolitana,' and others, term it an oblique rhombic prism, thus referring it

to System V, the same as sulphate of magnesia, before mentioued.
It would be vain in me to attempt to decide any question betwixt such

men; but I must say that, from my own experience, I am forced (o sub-
scribe to the last opinion. I believe that few salts combine in this way
that are not of the same class, but I am now seeking for some law in this

matter.
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good specimen. When thaw came no failures of the same
kind teased me, and the crystals were as flower-like as they
had been before.

But some have found that, in spite of every care as to the

covering the edges of the salt with balsam and mounting
immediately, an " under-growth " of smaller forms has arisen

and spread over the whole field, thus robbing the large crys-

tals of that unity which is part of their charms. I have never
found this to be the case where the balsam used for mounting
has been pure ; but when either turpentine or other solvent has

been added to dilute it this second crystallization is aroused

either immediately or requires months, according to the

quality of°§olvent added. If the ordinary chloroform-balsam
is applied the slide is one mass of crystals in a few minutes

;

but when a small quantity of turpentine has been added to

the balsam it requires weeks to produce a like efi'ect, and
progresses very gradually

;
yet the result will as certainly be

the same. In these cases I have made many experiments,

and arrived at the conclusion that it was always my old

enemy, water, that was teasing me ; and when we remember
that turpentine has water in it, and that ether will not dis-

solve water and yet always contains four or five per cent,

mixed mechanically with it, no improbability is involved in

this, as it seems to me, almost inevitable conclusion. Added
to these facts, the very minute quantity of water required

Photograph No. 1.
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to start the crystallization afresh, even a slight breath suf-

ficing, reuders this explanation, I think, trustworthy.

We will now consider the influence of the magnesia in the

double salt

:

Photograph No. 1 shows crystals of sulphate of copper iu

prisms, magnified 200 diameters, this being the received form

of the salt.

Photograph No. 2 illustrates the result of adding a small

quantity of magnesia. A considerable influence is exerted

over the copper; but there is only slight action upon the

"radii," their circular and broken forms not being of suffi-

ciently decided appearance to call to mind their resemblance

to a flower. Perhaps it might humorously be described as a

flower whose leaves were slowly unfolding.

Photograph No. 2.

Photograph No. 3.—Here the full complement of mag-
nesia has been added, the flower is in perfection, and the

crystals in full form and beauty. This slide has been mounted
three years, and has not undergone any visible change.

When the double salt is crystallized upon a smooth sur-

face it seldom shows itself in any form except the circular

one, resembling flowers in greater or less degree ; but in one
or two instances 1 had noticed imperfect rhombs at the
edges of the slides. I therefore made a saturated solution
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of the salt, and allowed it to crystallize very slowly and un-
disturbed. From some numbers of experiments I obtained

Photograph No. 3.

four specimens of pure and decided form, the largest of
which was about one-tenth of an inch in diameter. Some
of these I exposed a long time to the atmosphere, but could
not perceive any results from that exposure, as the salts were
perfectly unchanged.

As we are not here wishing to give the treatment required

by each salt, but the different classes of treatment, it will

not be lost time to bring forward a most beautiful crystal

produced in a manner rather foreign to the last

:

Tartrate of Soda.—Tartaric acid belongs to System V,
the oblique prismatic, and gives very fine colours with
polarized light. When crystallized, however, upon a slide

the forms are not particularly striking, as there is no uni-

formity in the design. The centre of each crystal may be
well defined, but just in the midst of the rays an irregular

angular mass is often placed, destroying all beauty of design

;

and crystals without these intruders are extremely rare. It

may be also mentioned that carbonate of soda belongs to

the same system of crystals. To prepare—a strong solution

of tartaric acid in distilled water should be made, and the
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acid neutralized by the addition of carbonate of soda. This

solution must then be spread evenly upon the glass slide

and the whole warmed^ but not raised to any great degree of

heat. There will then remain upon the slide an amorphous
film, with which nothing must come into contact. In a dry

place, protected from all chance of dust, it must then be laid;

and in a time, varying from two or three days to as many
Aveeks, the crystals will have risen up in particularly hand-

some shapes. Tn circular specimens the cross is always very

decided, an example of which I send in Photograph No. 4.

Where there has been interference a wave is sometimes called

forth, very closely resembling No. 2, crystal of santonine, in

' Microscopical Journal,' October, 186t, but the waves are

more regularly formed, and rendered still more beautiful by

the well-defined cross. In another slide, where some im-

purity had caused the formation of crystals to commence
unusually early, the waves went from that point with such

uninterrupted long sweeps that it is certainly no exaggera-

tion to call it a sea of colour when on the stage, even with-

out any seleuite plate to assist. Some few slides I have

covered with the solution, and never could call forth any
crystal of decided form upon them, either by long keeping or

the application of heat.

Enough for the present concerning different classes of

crystallization. From these it is plain that, though the

system to which the forms belong is seldom changed, the

crystals are so varied as microscopic objects that an intimate

knowledge of the substances is required to recognise them.

As an example of this may be quoted snow—this belongs to

System III, the rhombohedic, yet the forms are so varied

that, perhaps, nothing shows a greater number of exqui-

sitely beautiful designs. In a paper read by T. G. Rylands,

Esq., before the Scientific Section of the Historic Society of

Lancashire and Cheshire, April 26th, 1855, and printed for

private distribution, forty difierent forms of crystal are given,

some of which are of most intricate design, and of such

variety that none except those who had studied the subject

could believe that they Avere the same substance.

It appears to me that the science of crystallization is yet

in a very imperfect state, and requires much investigation.

Let every one, therefore, who studies the subject give his ex-

perience, so that all knowledge of it may be brought to-

gether, and thus we shall arrive at results otherwise unat-

tainable.
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On a New Genus 0/ Alcyonid^. By E. Perceval Wright,
M.D. Dub., F.R.C.S. Ireland, F.L.S., Professor of Zoology
in the University of Dublin.

(Plate IX.)

The western coast of Ireland has always been regarded as

good collecting ground by the naturalist ; and yet, so far as

its marine fauna is concerned, it may be said to be altogether

unexplored. This is true, not only of its invertebrate, but
even of its vertebrate animals ; and any young ardent zoo-

logist will still find plenty of Avork to do among the western
Phocidae and Fish, and almost a new field in the shell-less

Molluscs, Annelids, and Coelenterata, of Donegal, Sligo, Mayo,
Clare, and Kerry. At one time, I had hoped to have been
able to investigate the marine fauna of western Cork and
Kerry, making Bearhaven and Ventry my headquarters ; but
since my report on this subject to the British Association
in 1857 professional engagements have prevented me from
devoting the requisite time to this pursuit. I have, however,
in the' course of this spring, received, by the kindness of W.
Harte, Esq., C.E., County Surveyor for the northern district

of Donegal, several small collections of marine animals from
Kathmullen, in that county ; and as these all for the most
part bore easily the carriage by night to Dublin, I have been
able—reviving them with the help of several large aquaria
—to add some new species to the Irish fauna. With care,

I have thus received in perfect health such delicate creatures

as Pectinaria Belgica, Eolis alia and Drummondi, Siphono-
stoma uncinata, Hydra tuba, and others ; but none of them
more interesting than the little solitary Alcyonarian Actino-
zoon which it is the object of this paper briefly to describe.

According to Milne-Edwards's^ arrangement, adopted with-
out any very material modifications by Greenef and CarusJ,
the Alcyonaria are divided into three families—^the Alcyonidae,

the Gorgonidse, and Pennatulidse. The first of these contains,

as sub-families, Cornularinse, Telestinse, Alcyoninse, and Tubi-
porinse. The Cornularinee are distinguished by having the

polypes either isolated or arranged side by side on a stoloni-

* 'Histoire Naturelle des Coralliaires,' par H. Miliie-Edvvarcis. Paris,

1857.

t 'Manual of tlie Sub-kingdom Cceleuterata,' by Joseph Reay Greene.
London, 18(31.

+ ' HandbucU der Zoologie,' von Peters Cams and Geestaecker. Leipzig
1863.
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form or membranous coenosarc. It is to this family that we
must look for the forms to comiect the Zoaiitharian Actinozoa
with the Alcyonarian. Ptepresentative ^oups occur in both
orders, Zoathus resembling Sarcodictyon, and Haimeia hav-

ing somewhat the appearance of an Actinea; but still the

one order contains polypes furnished with but eight tentacles,

and having their somatic chambers some multiple of four;

the polypes of the other have tentacles more or less numerous,
but never eight, and their somatic chambers a multiple of five

or six.

As a rule, all the Alcyonaria are aggregated forms, in this

presenting a contrast to the Zoantharia, Avhich contain whole
families of solitary or isolated polypes. This was so universally

the case, that even the discovery of a solitary Alcyonarian,

called by Milne-Edwards Haimeia funebris, appears not to

have convinced some of the writers on this subject that it was
an exception to the rule ; and Professor Greene disposes of

the anomaly by saying that " it may yet prove to be an im-
mature form.^'* It is apparent, however, on the perusal of
the ' Manual of Coelenterata,^ that (though a most valuable

contribution to the advancement of science, when regarded
from an educational point of view), its author had evidently

no practical personal acquaintance with the Alcyonaria, and so

this surmise must be taken quantum valeat. It is true that

the description in the ' Histoire des Coralliaires' is meagre ia

the extreme ; but still there is no young state of any Alcyo-
narian polype which at all resembles Haimeia. Peeling con-

vinced of this, and looking for an opportunity of satisfying

my mind on this point, it was with great pleasure that I re-

cognised among a small gathering of old marine shells and
Hydrozoa collected by Mr. William Harte, C.E., on the coast

of Rathmullen, co. Dublin, and obligingly forwarded to me,
an old valve of Cardium Norvegiciim, which seemed to have
on it a minute isolated Alcyonarian. This I at first thought
to be the Haimeia funehris of Milne-Edwards; but, un-
fortunately, the only details in its diagnosis being negative,

and there being no drawing of the species, I could not
satisfactorily determine this point. These little creatures

lived in a large aquarium for a period of more than six

months, during which time they were constantly under my
observation. I fixed the shell quite close to the glass front

of the tank, and was able to use in their examination a two-
inch and inch-and-half lens, without disturbing them in the

slightest ; they were by no means timid, but kept their row of

* Loc. cit., p. 208.
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pinnate tentacles constantly expanded. Sometimes one or

more of these tentacles would fold over the oral cavity, the

others remaining on the watch for prey. They were most
active at night and in dark weather. In the daytime the

tentacles were almost always completely retracted, leaving

the eight knob-like portions at their base in close approxi-

mation around the mouth. Now and then, apparently after

periods of great good health, when the polypes had been feed-

ing voraciously, the whole column would be retracted, and
nothing but a minute button remain visible. At such pe-

riods the polypes resembled very young specimens of Actino-

loba diantlms. During the whole period of their existence,

there was never the slightest appearance of a beading of any
kind, nor was there any trace of a stoloniferous coenosarc,

such as one sees in Sarcodictyon. In comparing these polypes

witli those of this last-named genus, one is struck at first

sight by their resemblance ; but this is, after all, nothing more
than exists between the isolated polypes of any genus of Cornu-
larinse. It may not, however, be amiss, before venturing
to give a diagnosis of this new form, to compare it with what
is known of the polype of Sarcodictyon. Forbes' figures of

the two species at present known (/Si. colenatum and catenata)

are so very unsatisfactory,* not to say slovenly, that we have
had recourse to Mr. Gosse's more elaborate figures and careful

description of the latter of the two species instead.f He says—'^ The creeping band (coenosarc) is about an inch in length

;

on it are five polypes; they bear a very close resemblance to

a minute Sagartia, and are invested with a pellucid epidermis,

which is thown by contraction into annular folds ; the disc

is surrounded by eight marginal tentacles, each of which is

fringed with two rows of pinnse; the exterior surface of these

latter is studded with oblong tubercles ; these enclosed a few
cnidae. The most careful scrutiny failed to detect even a

single spiculum in the texture ; but in dried specimens of a
Sarcodictyon from the West of Ireland I found the spicula

conspicuous, though not very numerous. The colour is of a
slight reddish hue.'' In my specimens there was not the

slightest appearance of a coenosarc; the basal portion of the

polype was entire and convex ; there was no apparent annular

constriction on contraction ; although they exceededMr. Gosse's

specimens somewhat in size, yet there was no appearance of

colour on either the body or in the stomach or ovaries. A
careful examination revealed no enidse ; but the whole base

* ' History of British Zoophytes,' by Dr. Johnston,' ed. 2, plate 33

;

and ' Transactions of the Roy. Soc. of Edinburgh, vol. xx, pi. 9.

t 'Annals of Nat. Hist.,' 3rd series, vol. ii, 1858.



216 WRIGHT, OX THE GENUS ALC'VOXID.E.

was studded with short star-shaped spicula ; long dendritic

spicula were found at the base of and on the outside of the

tentacles ; a few at the base of the pinnae. In being retrac-

tile, and in the absence of spicula, this new form, as also the

Haimeia funebris of Milne-Edwards, shows undoubted afltini-

ties to the genus Cornularia, while they are abundantly dis-

tinct from it and all other known genera of Alcyonaria on
account of the absence of a coenosarc. In one of my speci-

mens well-developed ova were present at the base of the body,

in the somatic chambers. It might not be inexpedient to

divide the family of the Alcyonidse into four (excluding the

Tubiporidse), instead of three, sub -families—one for the

recetiou of isolated forms, which should be called Haimeinse;

including the genera Haimeia ; and the one to be immedi-
ately described. Cornularinae, including the genera Cor-
nularia, Sarcodictyon, Anthelia, Syrapodium, &c. Telestinae,

with the single genus Telesthe. Alcyonidse, with the genera
given by Milne-Edwards. Excluding the Tubipores, better

elevated to the rank of an independent family.

Every such classification must, however, be considered but
provisional, until more is known of the development of the

isolated and aggregated Alcyonarians. Unfortunately, an
unavoidable absence "from home caused the death of my
specimens, from the great evaporation of the water rendering

what remained too salt to support life, so that I was unable
to add anything to the facts known on this subject. As nei-

ther this form nor Sarcodictyon would appear to be rare on
the west coast of Ireland, I hope yet to be able to investigate

this matter still further.

HARTEA, nov. gen.

Polyp solitary; body cylindrical, fixed by its base, not
giving rise to buds or to the development of a ccenosarc

;

tentacles eight, pinnate, knobed at their base; the basal

portion of the body thickly studded with small star-shaped

spicula; base and body of tentacles with long, dendritic spi-

cula ; mouth central, with two lips ; somatic chambers eight.

Hartea elegans, nov. spec.—The characters of the genus
those also of the species ; but, in addition, the height of the
polype, when fully expanded, is three quarters of an inch ; it is

of a clear white colour, save the basal portion, which is darker.

There are no glandular spots on any part of the body; the
secondary tentacles are generally borne more or less erect

on the primary tentacula, not provided with cnidse. I have
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called this genus after ^Ir. 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 Haimein^e.

Haimeia funebris, Milne-Edwards.

„ ? primula Dana.
Hartea elegans, nov. gen. and spec.



QITAKTERLY CHRONICLE OP MICROSCOPICAL
SCIENCE.

Kolliker tlnd Siebold's Zeitschrift The number of this

journal issued for the passed quarter contains but two papers
;

both are on microscopical subjects, and both are eminently
worthy of the attention of English observers. The first is by
Professor Claus, of Marburg, " On the Organization of the

Cypridinida," and contains a valuable resume of our know-
ledge of these crustaceans, as well as some novel observations

and suggestive remarks from the author. A well-executed

plate illustrates this paper. The second paper, which occupies

the bulk of the journal, is one of those elaborate, careful, and
valuable contributions to science, which characterise the
scientific periodicals of Germany. It is entitled " On the

Eye ofsome Cephalopoda,'' and is written by Professor Hensen,
of Kiel. The paper is illustrated by nine plates, the execution

of which is such as quite to put to shame the careless and
sketchy performances exhibited as illustrations in many of

our own scientific periodicals. The minute anatomy of the

eye and its adjuncts, and the histology of each of their com-
ponent parts, are fully and elaborately described. Professor

Hensen^s researches on the retina in Sepia appear to be
particularly valuable. The subject matter of the paper is

arranged under the following heads :—1st, the eye-capsules
;

2nd, the membranes of the eyeball ; 3rd, the lens ; 4th, the

retina, its investing membrane, nervous layer, network, cell-

layer, pigment-layer, layer of rods, and homogeneous mem-
brane ; 5th, the connection of the retinal elements ; 6th, the

optic ganglion. The observations of Professor Hensen refer

principally to Sepia, but the eyes of other genera—Nautilus,

Loligo, &c.—are noticed, and also those of some Heteropoda
and Lamellibranchiata.
Max Schultze's Archiv far Mikroskopische Anatomie.—This

journal has just made its appearance, and, if an opinion
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may be formed from an examination of the first number,
promises to form a very valuable acquisition to microscopic

observers. It is to be published four times in the year, at

Bonn, under the editorship of Herr Max Schultze, Professor

of Anatomy, and Director of the Anatomical Institute in that

city. Amongst others the following distinguished men of

science have promised their contributions to its pages—De
Bary, V. Carus, Ecker, Eberth, Frey, Gegenbaur, Harting,

Hensen, Kiebs, Kolliker, Krohn, Kiihne, R. Leuckart, Leydig,
Pagenstecher, Siebold, Stein, and Weismann. The first

paper is by the editor, " On an Object-glass adapted to pro-
ducing Heat, and its application in researches on the Blood."
By an ingenious contrivance, described and figured in the

journal. Professor Schultze has succeeded in constructing an
object-glass which will heat the object under examination,

and he has thus been enabled to observe the effect of an
increase of temperature on blood and other fluids.

" On the Anatomy and Physiology of the Pulmonifera," is the

title of the second paper, which is contributed by Fr. Leydig,
of Tubingen. The first part of this paper refers principally

to the nervous system and organs of the senses, and minute
histology of the nerves. Of the ear in these animals, the

author observes that his investigations upon Arion, Limax,
and Helix, give the following general results :—The capsule in

all has the form of a shortly stalked vesicle. The short stalk

is only rendered perceptible by great care in the preparation.

The short stalk serves to form a connection with the brain,

and does not lead at all to the exterior of the head, so that

consequently, when the parts under consideration are not
altered through pressure or elsewise, the capsule appears

sharply defined in all its remaining circumference, with a free

border. The rest of the paper is devoted to the consideration

of the admission of water into the body, and its delivery

through the kidneys. The researches of Moquin-Tandon,
Lister, Rossmassler, Gegenbaur, Draparnaud, and others, on
this subject are discussed and referred to.

A paper " On a new kind ofAmoeboid Cells" by M. la Valette

St.George, is amongst the other papers. A short notice of the

author's observations was given at the thirty-third meeting of

the German Naturalists and Physicians, at Giessen, in 1864.

The cells described, and carefully figured, are observed in the

immature testes of various animals, the author's observations

being made principally on the calf, guinea-pig, and pigeon.

Very remarkable cells, exhibiting various amoeboid movements
and provided with one or more nuclei, are described, and the

effect of the admixture of various fluids on their form and
structure is also noted.
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Herr Hugo von Mohl coutributes a very lengthy paper

"On a new Adaptation of the Scretv Micrometer," which
appears to be of considerable importance ; for details we
must refer our readers to the ' Archiv/

The paper of Dr. Richard Greef, of Bonn, " On the

Nervous System of the Arctiscoida [Tardigrada, Doyere)," is

perhaps the most interesting in the number. It is beautifully

illustrated by a large drawing of the disposition of the

nervous system in Arctiscon Milnei and smaller detailed

figures. We hope to give a more lengthy notice of this

paper in our next number.
" On the Histology of the Cestodea," by Dr. Edward

Rindfleisch. The author has investigated the minute struc-

ture of the cestoid worms in a very careful manner ; he enume-
rates four kinds of corpuscles which occur in the homoge-
neous substance of these animals, which are distinguished by

the arrangement of their substance in layers, by their calci-

fication, and the action of carmine on them when treated

with that dye. They are—1st. Corpuscles which become
dyed intensely red, are entirely homogeneous, and contain no
lime. 2nd. Corpuscles which become dyed blood-red, with

concentric layers, and are also free from lime. 3rd. Corpus-

cles becoming dyed blood-red, with concentric rings, in the

centre of which a clear shining spot shoAvs the commence-
ment of the calcification. 4th. Corpuscles (ringed or homo-
geneous), which are free from dye and are entirely calcified.

Another paper by the editor, entitled " A Contribution to

the Knowledge of the Light-giving Organs of Lampyris
splendidula ;" one by Fritz Miiller, of Desterro, " On the

Marginal Vesicles of Aglauropsis ;" and a notice of Thiersch

and Miiller's injecting fluids, complete the list of original

papers in the first number of this very valuable journal. We
trust our new contemporary may meet with its well deserved

success.

Archiv fur Naturgeschichte. Third Part, 1864.—This perio-

dical contains the second part of a paper by Dr. Richard

Greef, on " The Bell-like Uterus and the Ovary of Echino-

rhynchus." We have not yet seen the later numbers of the

journal.

The Archive per la zoologia, I'anatomia, e la fisiologia,

published at Modena, and edited by Professor Giovanni

Canestrini, of that university, contains the continuation and
conclusion of a valuable paper by Sign. E. Oahl, " On
the Alteration and on the process of Renovation of Out

Nerves in the Frog," illustrated by two plates. Those of our
readers interested in the physiology of the nervous system,

will find this a valuable contribution to science.
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Comptes Rendus—March to June, 18G5.—There have been
very few papers of interest to microscopists laid before the

Academy during the past quarter, and therefore there is little

for us to abstract from the ' Comptes Rendus ' of that body.

We give a brief abstract of a paper by M. de Barry, on cortical

fibre. Of the two parts of a dicotyledonous stem, the ligneous

and the cortical, it is well known that the second only contains

that sort of fil)res known as liberian or cortical fibres. The
anthor in his paper describes certain supplemental fibres, not
localized, but mixed with the tissue of the wood. In Loran-
thacese he observed for the first time in his researches on
vegetable parasites cortical fibres en melange with the woody
tissue. These fibres, though sometimes disposed nearly with
symmetry on the sides of the woody bundles, are, on the

other hand, sometimes solitary, and in L. Europceus, L.

sphcerocarpus, and in an undetermined Loranthus fixed on a

Citrus, are more often arranged in groups. Many Leguminosse
also have cortical fibres mixed with the tissue of their wood.
Medicago arborea displays groups of these fibres, some
rounded, others elongated, the first placed at the interior of

the ligneous bundles, the second more often situated on the

edges of the bundles and in contact with the medullary rays.

M. lupulina has a similar arrangement of fibres, and the same
may be observed in the genus Ulex. In Loranthus the fibres

are dispersed in small numbers, in the Leguminosae we observe
large aggregations. The author then proceeds to point out that

the disposition of the cortical fibres may be referred to three

types :—1st. The cortical fibres are well localized, occupy
given places, and are symmetrically attached to the ligneous

system, [Piper, Antidaphne, Viscum albeum.) 2nd. The cor-

tical fibres are dispersed without order in the mass of the

wood, [Medicago, Ulex, several Loranthi.) 3rd. The cortical

fibres are, some disposed symmetrically with regard to the wood,
as in the first type ; others scattered in the middle of it,

as in the second type [Viscum aphyllum, articulatum, &c.).

The Annals and Magazine of Natural History.—April to

June, 1865.—In the April number of this journal we
have a valuable paper by Mr. J. Carter, " On the Fresh-
and Salt-ivater Rhizopoda of England and India," being a
continuation from vol. xiii of the magazine. The principal

species treated of by Mr. Carter in this paper are Actinophrys

oculata, Stein. ; ./. Eichornii, Ehr. (of which he states he has

only observed two specimens in India) ; Collodictijon triciliatum

a new genus and species, having analogies with Bodo

;

Euglypha spinosa, a new species from South Devon ; and E.
globosa, also a new species from the same locality. Mr. Carter
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makes some very interesting remarks, when speaking of

Actinophrys, with regard to the production of vacuoles; he

regards both the nucleus and the contractile vesicle in the

Rhizopods as furnishing but unimportant characters for

specific distinction. The paper is illustrated by a carefully

drawn plate, which however, has a rather confused appearance.

The same number of the ' Annals ' contains an interesting

account of the Nigua, Chigoe, Jigger, or sand- flea of tropical

America, translated from a paper, by Professor H. Karsten,

published in the ' Bulletin of the Soc. Nat. Moscow.'* The
animal is excessively small, being only half the size of

the ordinary flea, but nevertheless manages to make itself

excessively annoying by burrowing under the toe-nails of

unfortunate travellers, and producing inflammation. The
author describes minutely the external skeleton of the animal,

and its penetrating, sexual, and other organs.

Professor Gulliver continues hisobservations''0« Raphides"
and the more they are extended the more they would seem
to show the importance of these beautiful objects, and their

organic cells, as natural characters in sj^stematic botany. In
his " practical applications," he mentions that, if any British

Dicotyledon be found abounding in raphides, it must be
referred to one or other of the three orders Balsaminacese,

Galiacese, or Onagraceee. And thus these orders of our
plants, being so isolated from their allies of other orders,

are eminently entitled to be characterised as raphis-bearing

plants. He has figured the raphides in the ovule of Onagra-
cese, and states that this character is present in the seed-

leaves, thencefarth in the leaves, and generally diffused

throughout the species at all periods of its existence. Hence
he considers that, Avhen the diagnostic holds good, as between
an Onagrad and Hippurid, there is no other single diff'erence

at once so fundamental and universal between the plants in

question as that those of one order are raphis-bearers, while
the others are not so.

But as we have yet seen no confirmation, extension, or

correction of his researches, we may remark that at this

season materials are bountifully spread before us for ex-

amination, and which might be made the subject of very

interesting and instructive inquiries in the country. Indeed,

the biography of species, and especially observations on the
cell-life, of our native plants, would be a very delightful

rural pursuit, and not unlikely to prove useful to science,

thus aff'ording a rational extension of country enjoyments,
in which the ladies of our families might not only partici-

pate, but probably assist in enlarging our knowledge of
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both physiological and systematic botany. With respect to

the three orders just mentioned^ the rapliidian character has

been found by Mr. Gulliver to hold good of all the exotic

species which he has hitherto examined. But, on a subject

so novelj he insists that observations must be multiplied

before we can arrive at certain conclusions. Bearing this in

mind, we may note that among the orders of exotic Dicoty-

ledonSj which he suggests, after a comparison of them with

their neighbours of other orders, will prove to be characterised

as raphis-bearers, are Nyctaginacese, Phytolaccacese, and
Vitacese. And it is very remarkable that the vast genus
Mesembryanthemum appears, as far as his observations have
yet gone, to be distinguished by the profusion of raphides

from all its allies. As to Monocotyledons, the Dictyogenae

signally differ, in the possession of this character of raphis-

bearing, from their neighbours in the lineal series of the

natural arrangement. Pontederacese abound in raphides, which
scarcely appear, if at all, in the Alismal Alliance ; and raphides

are regularly abundant in some sections, and as constantly

wanting in others of Liliacese ;
plentiful in Orontiaceee, and

very scarce in Juncaceaj ; appearing and disappearing in dif-

ferent orders of Enogens ; especially abundant in Aracese;

and finally ceasing altogether in Potamogetonace8e,Naiadace8e,

Cyperacese, and Graminese. At least, Mr. Gulliver has not
yet found true raphides in any of these four orders, nor in

our native Cryptogamece. Ductulosce. Throughout Professor

Lindley's Aral Alliance, comprising the orders Pistiacese,

Typhacese. Araceae, and Paudanacese, Mr. Gulliver finds

raphides abounding; while, on the contrary, he has not
found them at all either in the orders Graminacese, Cyper-

acese, Restiacese, or Eriocaulaccce, of the immediately pre-

ceding or Glumal Alliance. On the other hand. Professor

Lindley's Hydral Alliance, comprising the orders Hydro-
charidaccBe, Naidacese, and Zosteracese, turns out to be devoid

of raphides, although they abound in the orders of the next

succeeding or Narcissal Alliance. Again, Avhile Ponteder-

acese is a raphis-bearing order, neither of the next three

orders (Butomacea?, Alismacejc, and Juncaginaccce) is so

characterised. But it should be borne in mind that, under the

term raphides. Professor Gulliver only includes the bundles of

needle forms occurring in the oblong cells. Sphaeraphides,

or other crystals, he regards as so common in vascular plants

as not to be easily reduced to order. And yet he observes

that the sphteraphides of Chenopodiacese and Tetragoniacese

are so exactly alike as to add another link to the affinity so

admirably noticed by Lindley between these two orders.

VOL. V. NEW SER. Q
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Miscellaneous.

—

Eozoon Canaclense.—The discovery of this

very interesting and remarkable fossil, has excited much
discussion and attention lately in our scientific peiiodicals.

The papers on the subject published in the last number of

the ' Journal of the Geological Society/ will give our readers

ample information on the strictly geological part of the

question, as Avell as the mineralogical composition of the

Eozoon, which has been investigated by Dr. Sterry Hunt.
In the 'Popular Science Review' for last April a very interest-

ing essay on the nature, history, and affinities of this fossil,

appears from the pen of Professor Hupert Jones, illustrated

by a well-executed plate. 'The Intellectual Observer,' on the

other hand, has secured the services of Dr. Carpenter, who
has contributed an article on the Eozoon to the May number
of that periodical. The animal nature of the fossil and many
details of structure are ably pointed out in this paper, which
is illustrated by a very beautiful chromo-lithograph represent-

ing a portion of the fossil, as well as another uncolored plate.

And now, after all the excitement and interest w^hich has
been occasioned by the discovery of a fossil Rhizopod in the

Laurentian rocks, the oldest stratified deposits, two gentle-

men, Professors King and Rowney, of Galway, Avrite to the
editor of the 'Reader* to express their conviction that Eozoon
is not a fossil at all, but a simple physical production ; they
have made their observations principally on the supposed
Eozoon of the Connemara marbles, which, however, is not of
Laurentian age, and have, they say, reluctantly, but delibe-

rately come to this conclusion.



NOTES AND CORRESPONDENCE.

Maltwood's Finder.—Although I prefer, when only four or

five different kinds of objects are to be noticed in a slide, to

mark them with pen and ink, placing (apparently) over each
one dot to the form Avliich is most frequent, and a short

straight line or a semicircle also above the object when less

frequent, or a triangle or circle of dots or a circle around the

object when still more scarce, there can be no doubt that the

finder proposed by Mr. Maltwood is superior to all others

when it is thought objectionable to disfigure the cover with
ink, or when the ink is liable to be rubbed off, which it is

when not mixed with a little sugar or isinglass. My present

object is to call attention to the various modes of using the

finder, so that at present, when one receives a slide from a
correspondent, his system of notation must first be ascer-

tained, and then each object noted on the label have its

marks changed to make them uniform with the other

slides in the receiver's cabinet, thus rendering new labels

necessary.

But first let me notice that, although I have three of these

finders, one from Smith and Beck, another from a different

London optician, of whose name I am uncertain, and the
third from Bryson, of Edinburgh, none of these correspond
with the directions given by Mr. Maltwood in the 'Micro.
Journ.,' VI {Trans.), p. 60, last line, and p. 61, line 5. It is

there proposed that the figures representing the latitude

should be written in the upper part of each square, and those

of the longitude in the lower part. In all the finders I have
seen this is reversed, the upper row representing the longitude

(east longitude of maps), and the lower the latitude (south).

This has to be kept in view in the following observations.

The first and greatest diflerence in the notation arises

from Mr. Maltwood not having specified which end of the
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slide was to be placed next the stop (that is, on the left hand).

Smith, Gregory, and perhaps all others previous to the finder

coming into use, placed the label on the right hand of the

observer, the label or top of the letters on the label indicating

the tojJ of the slide, the other end being the bottom ; but from
supposing that the arrow-head on the finders sold indicated

the top, and not the bottom (as I am informed by Mr. Cop-
pock, of Smith and Beck's firm, was intended), many have
got into the practice of placing the label or top of the

slide also next the stop (on the left). The microscopists of

Edinburgh, Hull, and some of those in London, place the

label next the stop ; those of Glasgow, Liverpool, and most
(as I understand) of those in London, retain the method
of Smith and Gregory, and place the label or top of the

slide on the right hand. Uniformity in this respect, to

enable one to consult a slide marked by another, is very
desirable, if not absolutely necessary.

But supposing that this point was settled, another diflPer-

ence arises in the notation. One method is to consider the

lines bounding the cell or square as similar to those of longi-

tude and latitude drawn on a map. The interior of the square

occupied by the numbers may be subdivided into sixteen parts

by four imaginary vertical and horizontal lines. Thus, if the

square was „^, an object on the vertical boundary of the

square on the left hand would be registered as 20 exactly, or

if on the right hand by 21 ; and the longitude between these

would be 20*25, 20*5, or 20*75, according to its place within the

square. Thus, also, the upper edge or line of the square would
be called 30, the lower limit 31, and the latitude between these

registered as 30"25, 30"5, or 30*75. An object a little—say one
fourth—below the top line, and about three fourths from the

20*75
left-hand boundary, would be registered by '

or if in the

20"5
very centre of the square by ^^—^ the line separating these

numbers (as in vulgar fractions) being merely to connect them
together.

All the other methods (and, if I rightly understand Mr.
Maltwood's observations, this was his intention) view the

figures as indicating the square itself, not its limiting lines, so

that an object found within the walls of the above square would
20 ...

be marked o^' But here there are two modifications in use.

—One is to view a line (as in fractions) drawn to separate the
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20
"Upper and lower figures (as — ) as representing tlie lower

side of the square of ^^, or, in other words^ that ^^ is

on Of)
not the same as o^-v, but is synonymous with f^r., or rather

30 . .

2p and indicates that the object lies in the upper half of

30
the square f,,. Here the line converts the upper figures

from longitude into latitude, and the lower ones from latitude

into longitude. So far as I know, this mode is adopted by
very few, and it has no doubt arisen from using a high power
(as a ^-inch objective), in place of a f-inch or 1-inch, when
registering the objects ; the field of view then consisting of the

half of two adjacent squares, when the object lies near the

bottom of a square, or below the top of the adjacent one
below.

The other method is to consider the line as a mere
vinculum, or bond of connection, between the upper and
lower figures, and which may or may not be used without
altering the meaning of the numbers registered. Here, also,

are three very slight variations. The one is, when the object

lies on the right hand or the lower edge of the square, or half

way to the next square, either on the right or below, to draw
a line there, with an ink-dot on it to denote as nearly as

possible the position of the object. The second variation is to

express this, not by a line, but by the decimal "5, thus :

—

20"5 20
-WTT-, or ^rr^; as the case may be; and if at the lower right-

20*5
hand angle of the square, it would be noted by ^^r;r

third variation is to apply two lines at a right angle, at the

angle of that quarter of the square at which the angle lies

By the first method mentioned this position would be indica-

ted by rrr J and by the second either by ^tt or —r
•^ 31' -^ -^ 20 20

If great accuracy were required, the first of these methods
is, no doubt, the best ; but as the difference between the

finders as made by the same optician amounts often to half

a square, and if by others to sometimes more than a whole
square, such minuteness seems quite unnecessary— of course,

I mean when one correspondent sends a slide to another;

but even for one's own cabinet, if the finders used be broken,

the minute subdivisions may be of no value when a new ono
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is procured, Tlie second raode^ of making tlie upper row of

figures represent longitude by aid of a line of separation, is

liable to great objection from its being easil}' omitted acci-

dentally when intended to be drawn. On the whole, then,

the third mode (any of the variations), Avhieh is sufficiently

accurate for enabling any one to discover the object, appears

to be the simplest ; but whichever mode is to be adopted,

whether for mere notation or for the position of the slide,

uniformity is necessary, and it ought to go forth to the public

with the authority of the Microscopical Society of London, or,

at least, of Mr. Maltwood himself. From want of some
definite method I have had sometimes to spend two or three

hours in search of a registered object sent me before I dis-

covered it or the system of notation employed, whereas an
ink-dot Avould have brought me to it in a few seconds.

I need scarcely add that, in registering or finding objects in

a slide, direct light from the mirror ought only to be used,

the effect of oblique light, or of a condenser of any kind,

being to alter the apparent position of the object, sometimes
to a very considerable degree if a low power be not used.

A.
March 20, 1865.

Beck's Treatise on the Microscope.—I have lately been read-

ing Avith some attention -and much interest Mr. Richard Beck's
' treatise on his achromatic microscopes ; for though at first

sight it may appear a mere illustrated trade catalogue, a more
careful inspection will convince any one that it contains many
valuable and practical hints relative to illumination and ma-
nipulation; whilst, besides the plates exemplifying his own
instruments, there are more than a dozen others representing

objects of general interest. These are carefully and beauti-

fully executed, especially those of the Arachnoidiscus and the

section of deal. But I do not refer to his book for the pur-

pose of praising it, but with the view of W'iticising tv/o state-

ments contained in it.

At p. 30, in speaking of the appearance of the Podura scale,

as seen by reflected light under the l-8th and 3rd eye-piece,

Mr. Beck says— '' We have the following results with this

particular object, as shown in pi. xi, fig. 2, the arrow at the

left-hand side indicating the direction of the light. When
the markings are at right angles to the direction of the light

(as at A), they are illuminated on the side furthest off"; when
they lie in the same direction as the light, with their narrow



MEMORANDA. 229

ends pointing to it (B), the broad ends appear like brilliant

spots; but when this direction is reversed (C), the light from
the points is so slight that the scales appear to have lost their

markings altogether. Now, if the object were an opaque
substance, this result would be a convincing proof that the

markings were depressions ; but as we know it to be trans-

parent, it follows that these particular appearances can only

be produced by elevations,"

Now, I cannot say that I see this sequitur at all ; and I

fancy that Mr. Beck's argument is based upon false principles,

inasmuch as he has ignored one of the principal conditions of

all objects viewed under the compound microscope, viz., that

their apparent position is reversed. In the case we are al-

luding to I cannot help considering, with all due deference

to such an eminent optician and microscopist as Mr. Beck,
that the transparent Podura scale is rendered, under the cir-

cumstances, practically opaque, and that in the example B
the broad ends of the markings are reallij directed towards

the left hand and source of light, and, being elevations, are,

of course, illuminated ; but as everything is reversed under
the microscope, these illuminated ends appear on the right

side, or that furthest from the light. Of course, the same
argument applies to his cases A and C—the bright sides are

really nearest the light, and are simply thrown over to the

other side by the reversing power of the microscope.

Again, in p. 63 it is stated that the magnifying power may
be easily ascertained by comparing the magnified stage mi-

cromatic lines traced by aid of the camera lucida with a rule

divided into inches and tenths ; but in such calculations par-

ticular care must be taken that the distance from the edge of

the camera lucida to the paper is exactly ten inches, as this

is the standard distance of distinct vision with the naked eye.

Though I am aware that this is a very generally accepted

maxim, I fancy it may be an erroneous one, and that, to as-

certain the exact magnifying power of any particular micro-

scope, the paper should be the same distance from the prism

as the eye-piece is from the micrometer on the stage, Avhicli

will depend on the length of the tube, which varies consider-

ably in different instruments. If I am wrong, 1 hope Mr.
Beck will be kind enough to prove it to me, either practically

or mathematically.—F. H. Lang, President, Heading Micro-

scopical Society.

Angular Aperture.—In the report of the microscopes ex-

hibited at the International Exhibition, 1862, from "the able
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pen of Mr. C. Brookes, F.R.S./^ as printed in the Journal

for April, 1864, it is stated that ''an admirable method of

determining the available angle of aperture of an objective

was suggested to the jury by Professor Govin, of Turin, &c.

&e." Mr. Brookes apparently was not aware Avhen he pre-

pared that report, and many of your readers may not be so

now, that Professor Govin's method is precisely the same as

that described in the Journal for July, 1859, p. 256, by Mr.
P. Gray, 7, St. PauPs Villas, Camden Town, Any one who
takes the trouble to examine the matter carefully will find

that they are alike, the only difference being in the position

of the microscope. It is not necessary to convert the instru-

ment into a telescope by placing a series of lenses above the

eye-piece ; the naked eye, without any eye-piece, is far better,

and gives a clearer sight of the edge of the strips of paper.

I have an excellent quarter-inch glass, by A. Ross, and by
the above method it possesses an angle of aperture of 831°.

Mr. Gray's quarter-inch glass had an aperture of 821°. I

have thought it right to bring this matter before your readers,

as Mr. Brookes ought to have been able to tell the jury that

the method of Professor Govin was then known in England.

—W. FoRGAN, 3, Warriston Crescent, Edinburgh.

Errata.—In the April number of the Journal several

printer's errors were allowed to stand, owing to the printer

not sending proofs. The reader is requested to make the

following corrections :

Page 99 of the Journal, line 6, for Annelidce, read Annelida.

I, „ „ „ 20, insert between t/ie and ambulacral,

pseud-h(emal and.

,, „ „ ,, 26, for Clenophorous, read Ctenophorous.

„ „ „ „ 29, for Asteropods, „ Arthropods.

„ 102 „ „ 28, „ fff. 9, „ Jig. 1.

„ 103 „ „ 40, „ one, „ as.

„ „ „ omit the last five words.

„ 114 „ in the Bibliography, after IfUdekem read

for Ful, Jul.

„ 115 „ line 3, forTi/s, read Isis.

„ 136 „ „ 6, „ Leuhonek, ,, Lenhossek.

„ ., „ ,) 15, „ Mury, „ Murie.

„ 139 „ „ 2, „ Primularia, „ Pinnularia.

„ 140 „ „ 38, „ Terustreeminacece, read Terustro-

miacea.

„ 141 „ „ 4, ,> Orchiducece, „ Orchidacece.

„ 161 „ „ 22, „ murderess, „ mother.
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Microscopical Society.

May 10th, 1S65.

James Glaisixee, Esq., E.R.S., President, iu the chair.

A communicatiou from Dr. Maddox on " A "Wire Spring
Clip " was read, and a specimen of the chp was handed round for

inspection. (' Trans.,' p. 84.)

The Secretary read a paper from Dr. Gre^alle " On some
New and Eare 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 unanimously carried.

A paper on " Paraffin Oil, as applied to Microscopic purposes,"
by Mr. Hall, was read. (' Trans.,' p. 87.)

The President, after remarking on the importance of the sub-
ject of illumination, said that a paper like Mr. Hall's, containing
a series of facts which were highly valuable as facts, hardly called

for discussion. Pic, however, should have been glad if carbonine
as 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. Wenham said—I have assisted Mr. Huggins in

making some of his investigations, and the results are rather re-

markable. We fo far difter from Mr. Sorby that we ai'e able to

make an analysis of the smallest microscopic object, such as

the smallest portion of a blood-disc 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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difficulty vv^hicli remains to be got over—you do not see the

object definitively. You have first to ascertain the spot where

you make the analysis with the microscope, and then apply the

spectroscope to the eye-piece. This remains to be improved

on, and it occurs to me that it can be done by means of

the binocular microscope. AVe found, too, some curious results

from investigating opaque objects. In all spectral analysis the

difficulty is to get a monochromatic light. Grenerally we get a

spectrum of some sort, but from the surface of many opaque

objects the reflected light is perfectly monochromatic.

The PiiESiDE>'T remarked that in matters of this kind persons

generally ran "neck and neck" with each other, and proceeded

to announce that Mr. Browning had, like Mr. Huggins, been
engaged on the subject of the application of the spectroscope to

the microscope, and that he had promised a paper on the subject

which he hoped would lead to further investigation and discus-

sion. Certainly the spectroscope made the microscope more
valuable than before, and he had been greatly delighted by the

results shown by the microscope with the spectroscope attached,

Mr. Slack observed that the imjoortant paper of Mr. Huggins
ought not to be allowed to pass without remark. In Mr. Sorby's

arrangement the prism was placed beneath the stage of the

microscope, and the spectrum magnified, say, with a one-inch

objective. By this means the absorption bands could be seen in

infinitesimally dilute solutions of blood. After viewing these

bands in an extremely dilute solution, with the help of the

microscope, the same solution was tried with an ordinary spec-

troscope of considerable dispersive power, and no absorption

bands could be discerned. Mr. Browning at once suggested the

cause, viz., that the dispersion was too great, and it was found
that an inferior spectroscope of less dispersive powers enabled

them to be seen. Considerable dispersion is necessary when the

separation of closely adjacent hnes is to be eftected ; but too

much dispersion spreads and thins out delicate absorption bands
to such an extent as to render them invisible. From experiments
I made at Mr. Bi'ov\'ning's, I think it probable that a new form of

direct spectroscope, recently devised and made by him for Mr.
Gassiot, will be found suited to the display of very fiiint absorp-

tion bands, without the assistance of a microscope. By the
arrangements of Mr. Huggins, in which the spectroscojDe was
used as an eye-piece, a more extensive range of experiments
could be made, not only in viewing the spectra of oj^aque objects,

but in noticing the changes that took place in cell-contents,

either through natural processes, or by the application of reagents.

Dr. Gr. C. Wallich, M.D., F.R.S., read a paper " On the
Structure and Affinity of the Polycystina." ('Trans.,' p. 75.) Dr.
"Wallich added that as he had in this paper taken occasion to
difter from some of Dr. Carjoenter's views upon the subject, he
had written to that gentleman, inviting him to attend the meet-
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ing. Dr. Carpenter, however, had replied, expressing his in-

ability to be present, on the grounds of recent illness and pres-

sure of professional duties.

The Peesident, after alluding'to the very wide field for discus-

ision opened up by Dr. AVallich'a 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 (the President's) request.

A vote of thanks was unanimously awarded to Dr. Wallich,

after which Dr. Wallich said he should be glad to place some spe-

cimens at the service of the Society. The President took the

opportunity of urging on the Members the im])ortance of keeping

the cabinet of the Society supplied with specimens ; and though
he regretted the fiicilities for placing them at pi-esent enjoyed

were not all that could be wished, he trusted to see some im-

provement in that respect.

DrBLIK MiCKOSCOPTCAL ClFB.

16th March, 1865.

The minutes of the preceding evening meeting were read and
co7ifirmed.

Read the following letter from Professor W. H. Harvey, M.D.,

F.K. & 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, WiXTOx EoAD, Leeson Paetc
;

" IGih Jamuiri/, 1865.

" My dear Mr. Archer,—I have duly received your letter of

the lith, informing me that I had been elected an Honorary

Member of the Microscopical Club, an honour which I thankfully

accept.
" I 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

anytliing 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.
" Believe me, very faithfully yours,

" Wm. Archer, Esq., " W.'H. Hartet.
" Hon. Sec, Microscopical Cluh.''

Dr. Barker exhibited a fine example of that handsome Infu-

sorium, Carcliesium j)olypinum, and especially interesting as
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supplementiug the exhibition of Opercularia at the December
meeting.

Mr. Tidibourne exhibited a section of de\dtrified glass. The
specimen of glass from which it was taken was procured from
Messrs. Chance Bros. & Co., of Birmingham. Mr. Tidibourne
remarked that it was a well-known fact that when glass is slowly

cooled that portions become very infusible and opaque. This

devitrification must be carefully distinguished from a crystalliza-

tion that sometimes proceeds from over-heating the glass : in this

latter case certain of the alkaline bases are volatilized, and
crystals are found disseminated through the mass having a

different composition to the Adtreous matter. Dumas' definition

of this phenomenon is as follows :
—

" Devitrification is a crystalli-

zation of glass due to the formation of definite compounds infus-

ible at the temperature existent at the instant of devitrification."

This definition is more applicable, in Mr. Tichbourne's opinion, to

the specimens produced by over-heating, than to the one which
was exhibited uj)on the table, which might be looked upon as

proceeding from a physical change. In the specimen from which
the section had been made it would be perceived that the deN^tri-

fied portion had assumed the a2)pearance of little masses about

the size of small peppercorns, which were perfectly opaque.

Each mass is detached from the ^dtreous portion, the fracture in

most cases not entirely surrounding the crystalline sphere, and
consist of vacuous spaces. As might be inferred from this fact,

the density of the devitrified variety is greater than the vitrified.

Although it was difiicult to separate the two portions perfectly,

the following were the results, in Mr. Tichbourne's hand

:

Vitreous portion . . . 2"435 sp. gr.

Devitreous portiou . . . 2"4C0 „

This increase in density is observed in all substances of a

vitreous nature upon their assuming the crystalline form (arsen-

ious acid, for instance). If the section is made so that it cuts

through the axis of one of the warty masses, it will be seen that

the crystals become more regular and larger towards the centre,

and that therefore the interior becomes perfectly transparent,

although it retained the crystalline character : the opacity of the

external part being due to the smallest irregularity of the crystals.

The crystallization was beautifidly seen in the centres of some of

these masses, forming fine microscopic objects.

Mr. Crowe showed Eaphides fi'om Shallot.

Mr. Archer showed a form of volvocinaceous plant, which a

priori might be looked upon as an xmdescribed species of Gonium.
He had found this before, in May last, on the occasion of the

excursion of the Club to the Vale of Ovoca, and, again, in a

gathering made by Dr. Barker, and subsequently by himself in

the Phoenix Park. This httle organism seemed to difier from
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Gonium pectoniJe in having the constituent cells?, but four only,

not t^ixteen ; also in the form of the celly, which were much
drawn out towards one side of the little tablet, that, indeed,

whence the cilia originated ; seen laterally, they showed an ovate
outline. Self-division of the cells took place much as in G.
pectorale, but stopping, of course, when divided into four ; and here
a possible further distinction presented itself in that—whilst in G.
2)ecto)'ale the self-division is successional, here it appears to be
simultaneous. This, however, is a question, so far as it may bear,

open to further examination ; at least, Mr. Archer had not found
any constituent cells of these little tablets otherwise than un-
divided or divided into four ; he had not seen them halved or
divided into two daughter-cells only. Mr. Archer showed side

by side a moving tablet and a vegetating one, showing the four

daughter-cells, emanating from a single gonidium.

Dr. Frazer showed some nicely prepared sections of Galway
serpentine, and exhibited the structure lately so much debated,

and referred to the Foraminifera

—

Eozooii Canndense.

Dr. Moore showed a Tabellaria taken by him at Lough
Luggela : this Mr.- O'Meara promised to identify.

Dr. Barker exhibited specimens of a remarkable little organism
which seemed to appertain to Astasia?a. This was very minute,
fusiform, exceedingly slender, twenty or thirty times longer than
broad, extremities acute, colour dull green, containing scattered

dark granules, exhibiting under a high power a molecular
movement : at about a quarter the length of the whole organism
from one extremity, there was a narrow linear, about twice or

thrice as long as broad, garnet-coloured, red dot (" eye-speck"),

which seemed somewhat to project from the general outline of

the body. There was no flagellum e\ident, yet this singular

little organism was endowed with active powers of locomotion ; it

would swim with great rapidity in a given direction for some
time, suddenly stop and swim back, without turning, in a direc-

tion possibly the exactly opposite, or it would remain quiescent

for a time, usually again starting oif after a slight delay with
greater or less rapidity. This curious production occurred in

considerable numbers in a gathering made in one of the ponds in

the Park, but their vivacity did not last long, and soon they
were to be found only in a still condition.

Mr. Archer stated that, guided by Dr. Barker, he had made a

gathering from the pond pointed out, and had obtained even, if

possible, a still greater quantity of this organism. He thought it

could, for the present, be only referred to Astasitea : he had noticed

a certain amount of flexibility in it : many were found curved

somewhat, and retaining this form in a still state : on one occa-

sion (he reminded Dr. Barker) that they had together seen an

individual with one extremity somewhat prolonged into a fine

tale-like extension, aj)parently inflated or capitate at the end.

In some of the specimens which Mr. Archer had taken he had
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found the contents of the quiescent indi-\dduals in some instances

undergoing di^dsion, some being found with the contents divided

into two, others into four, and others into eight—in the latter

instance the individual portions presenting a siibtriangular out-

line, owing to the pecviliar way in which the lines of division

seemed to run ; the diameter of the organism being now nearly

as broad again as in the ordinary condition, and the acute extre-

mities hyaline. Notwithstanding the a^jparent absence of flagella,

all this seemed to point to an afl&nity with Chlorogonium.
Eev. Eugene O'Meara, A.M., referred to a paper by "W. H.

Heys, Esq., in the last number of the ' Quarterly Journal of

Microscopical Science,' jSTo. XYII, January, 1865, p. 19, " on
mounting microscopical preparations in Canada balsam and chlo-

roform," and stated that he had tried the experiment with the

most satisfactory result. To illustrate this he showed a slide

containing Bidclulphia pulcheUa, which, when mounted, appeared
indeed unsatisfactory ; but after a few days the cells were pene-

trated by the medium. The students of microscopical science

are placed under an obligation to Mr. Heys for his kindness

in making known so good a method of mounting preparations

in Canada balsam.

Mr. O'Meara also exhibited several figures of diatomaceous
forms found by him since last meeting in gatherings from the
Eriendly Islands, directing special attention to two species of

Cocconeis. One of these he considered identical vrith Dr. Grre-

ville's C.punctatissima ; the other was a very ciirious form, pos-

sessing, in addition to the. characters of Cocconeis, the appear-
ance of " canahculi," somewhat similar to those which occur in

Surirella. He added that Podocystis had occurred frequently in

i\\e gathering, and that he had found several frustules of Synedra
rohusta for which the only habitat mentioned in Pritchard's
' Infusoria' is Corsica.

Dr. E. Perceval Wi-ight exhibited a small actinozoon, wliich

he believed either to belong to the genus Haimeia (Milne-
Edwards), or, more likely still, to be undescribed. All the Alcyon-
arian Actinozoa are gregarious — giving rise by budding to

variously shaped masses : some of the best-known forms being the
genera Alcyonium, Virgularia, Pennatula, &c. ; but in the first

sub-family, Cornulariada', the polypes are not, as a rule, very
much aggregated. In the polype now exhibited there was, how-
ever, no trace of a coenosarc, though it had been under observation

for some months, and this alone was sufla.cient to assign it to the
division of Cornulariadfe, distinguished by the polypes being
" simple, not aggregated, tubular, and retractile." The question
then was, did it belong to the only genus thus tyi)ified ? but un-
fortunately this genus is described by none save negative quali-

ties, and the species has for its diagnosis " Polypieroide brunatre
haut de 3 ou 4 millimetres," which is totally insufficient to

characterise a species. There can be no doubt as to the indi-
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vidual exhibited being au adult form—the characteristic alcyon-

ariau spicules are found both at the base of the polype aud along
and at the base of the tentacles—these latter are completely
retractile. Should this form not constitute a new species of
Haimeia, it is proposed to form it into a new genus called Hartea,
after the gentleman who kindly sent it to Dr. "Wright, along
with other marine creatures from Eathmullen, County Donegal.

Mr. Archer desired to place on record on the minutes of the
Club, the occurrence in Ireland of a well-marked and interesting

Palmellacean alga, Miscliococcus confervicola (jSTag.). This form
had been first shown to him by Dr. Barker from a gathering made
m the Phoenix Park, and its characters are so distinctive that

Mr. Archer at once perceived its identity. At the present late

hour of the evening he would not expatiate upon it or its mode
of grow^th, but would merely refer to Niigeli's figu.re in ' G-attun-

gen einzelliger Algen ' (t. ii, f. d), and. remark that, notwith-
standing that these simple forms had been ignored by some {e. c/.

the authors of the ' Micrographic Dictionary ')—an unadvisable

course pending the want of knowledge as to their reproduction or

origin—it might perhaps by others be regarded as not altogether

an uninteresting addition to our Cryptogamic Flora, inasmuch as,

so far as Mr. Archer knew, IliscTiococcus confervicola had not been
seen by other eyes than its discoverer's, Professor Niigeli.

20th April, 1865.

Kead the minutes of the preceding monthly meeting, which
W"ero confirmed.

Dr. E. Perceval Wright exhibited the circulation of the blood in

the branchiae of Hi/pocthon angumis, brought from the Magdalena
Grotto, Adelsberg, within the last few days, by Mrs. Gr. Orr
Wilson.

Mr. Archer showed specimens of the new Saprolegniaceoua
plant, ApJianomyces stellatus, De Bary, in fruit, showing the
oogonium which contained the oospore and the collateral male
branchlets (antheridia). He also brought forward specimens
.showing the characteristic cluster of zoospores, proving the plant
to belong to De Bary's genus Aphanomyces. He likewdse, for

the purpose of comparison, showed specimens found in the same
gathering of Saprolegnia monoica, Brings., in full fruit, showing
oospores and antheridia, as well as sporangia ready to emit their
zoospores. By the aid of the figures in De Bary's and Prings-
heim's papers on these curious organisms, in Pringsheim's
' Jahrbiicher fur wissenschaftliche Botanik' (I, t. xix, xx ; II, t. xix,

f 11, 12, 13), he endeavoured to give an explanation ofthe structure
and fructification of these cui'ious organisms, and of their "-eneric
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characters, leaning to the view that they must be regarded rather

as fungi than algae, on account of their being destitute of colour-

ing matter, and of their essentially parasitic habit ; whilst their

production of zoospores and characteristic fruit could no longer

be adduced as an argument for their algal affinity, inasmuch as

De Bary had found undoubted fungi producing zoospores, and a

fructification essentially resembling that of Saprolegnije. Mr.
Archer's specimens had been found on eftete frogspawn, and it

was, perhaps, remarkable that these two forms occurred together.

It would be, of course, impossible, as every one knows who has

examined these organisms, to trace individual branches very far

among the confused and inextricable tangled mass made up by
them, in order to see if there were a possibility of their having a

common origin. But, at least as far as it could be traced, no
such circumstances were recognisable, and the two plants could

be Avell distinguished everywhere. Aphanomyces is a much
smaller, shorter, and more slender plant than Saprolegnia, whose
fructification, both as regards the sporangia (zoospore-cases), and
the oogonia (oospore, or fertilized-spore-cases), towered far above

the much more diminutive and slender threads and fruits of the

Aphanomyces.
Dr. Moore showed an Alga, composed of simple green-cells, in

order to draw attention to a fibre connecting them together, a

rarity in these growths.

Mr. Archer was disposed to regard this plant as Botrydina

vulgaris, which undoubtedly possessed the fibres pointed out by
Dr. Moore, although they are not in Hassall's figure, giving,

however, in other respects an aj)parently truthful idea of its

structure.

Dr. Moore likewise showed some fibrous substance given to him
by Dr. Carte, and found underground, and stated by the finder

to be the hair of the Elk. Dr. Carte had determined that it

was not hair, and had handed it to Dr. Moore, sujjjDo^iiig it to be
vegetable. Dr. IMoore thought this production an alga, and
closely "related to the oscillatoriaceous genus Microcoleus. It

presented curled and twisted fibres, nearly colourless, and often

spHtting at the extremities into a tuft.

Mr. Archer was disposed to be very cautious as to admitting

this production as an alga, but supposing it really to be such, he
conceived that it bore much resemblance to some seytonematous
genus than to Microcoleus—such as Dasyglcea or &?chizosiphon.

He thought he saw something hke a sohtary thin central axis,

and that the tufting at the extremities was due rather to a

slitting uj) of the outer investing portion itself than to a spread-

ing of fibres contained within a common tube.

Dr. Barker showed Spirogjjra injiata, and explained the phe-

nomenon of conjugation as exemplified thereby.

Mr. Tickers exhibited specimens of Corallium ruhrum, and of

a species of Salicornaria found by him in the Bay of Naples.
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Mr. Archer showed an organism referable to Ehrenberg's genus
Trachelemonas found in some gatherings made by Captain Hutton
in the County Donegal. The lorica was elliptic, large and opaque,
and chiefly remarkable for a whorl of short spines borne at the
anterior end, in number probably ten or fifteen. The motion of
the organism was very active and rapid, revolving on its axis

during progression, thus rendering this crown-like series of spines

to appear more numerous than they were really found to be when
it could be examined in a still or comparatively quiet state.

Captain Hutton called attention to the cell contents of the
perichaetial leaves of FontinaUs antipyretica (L.) . He stated that if

these leaves are examined in spring, while the fruit they surround
is young, every cell, except those near the base of the leaf, will be
seen to contain a grumous mass of golden-brown colour, which
entirely fills it, with the exception of a small empty space at each
end ; the cell-wall being of a pale green.

On investigation this brown substance gave the following re-

actions :

1. Simply heated, it turned bright green.
2. Hydrochloric acid had but little eff'ect upon it cold, but

when heated, it dissolved it, and turned it a very pale-green colour

.

3. Sulphuric acid turned it first a bright green, then pale

yeUowish-brown.
4. Iodine turned it bright green. On the addition of sulphuric

acid it became dark reddish-brown, small quantities of gas being
given off".

5. Pernitrate of m.ercury (Millon's test) rapidly dissolved it

without changing the colour. When heated, it turned into a pale-

yellow transparent mass.

6. Chloriodide of zinc (Sehultz's test) turned it pale green.

7. Alcohol turned it green, but did not dissolve it.

8. JEthei'—the same.
9. Pettenkofer's test. The syrup turned it pale green. On

the addition of the su.lphuric acid, gas was given off copiously,

and the colour became bright green, which turned with heat to a
reddish-brown.

With tests 4 and 6 the cell-wall showed the characteristic re-

action of cellulose very distinctly. From these investigations

Captain Hutton was of opinion that this substance was merely
some modification of chlorophyll, and he pointed out that, both
in colour and behaviour with reagents, it seemed to be very
similar to, if not quite identical with, the endochrome of the
Diotomaceae. Unfortunately the specimens of Captain Hutton,
exhibited, had been kept in a tumbler of water for nearly a
month, and consequently the peculiar colour of the cell contents
had in a great measure disappeared, and the whole had become
more or less green.

Mr. Archer ventured to think that the reddish colour seen in

the moss-leaf exhibited (though, upon a hasty examination he
VOL. V. NEW SER. R
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would not dare iu the least to impugn the accuracy of Captain

Button's experiments) was due rather to a reddish tint assumed

by the cell-walls than to the cell contents. Some protonematoua

growths have red and brown cell-walls, but, at the same time,

distinctly green cell contents.

Rev. Dr. Dickson exhibited some crystals, under the polari-

scope, found by him in a liqueur called Ti'apistine, manufactured

by the monks of the monastery " Grace Dieu," near Besan9on.

The same crystals were obtained from a Hqueur called " Grande
Chartreux," manufactured by the monks of the convent bearing

the same name not far from Grenoble. Although sugar is of

course contained in considerable quantity, Dr. Dickson believed

that there was another organic substance probably obtained from

a plant. Dr. Dickson promised to pursue his examination of

these crystals and to give additional information on another

occasion.

Manchester Literary and Philosophicai Society.

Microscopical section.

First Ordinary Meeting, Session 1864-5,

17th October, 1864.

Joseph Sidebotham, Esq., President of the Section in the Chair.

Mr. J. B. Dancer, F.H.A.S., read a paper " On a Contrivance
for regulating the amount of Light transmitted from the source of
Illumination to the Mirror of the Microscope." When viewing
certain objects by transmitted light, and particularly with oblique

illumination, a very sKght alteration in the quantity and direc-

tion of the light produces a marked difference in the appearance
of the object, especially in Diatomaceae, where a proper manage-
ment of the Hght shows hues or markings in-visible under ordi-

nary direct illumination. The apparatus now exhibited is one
easily made at a trifling cost, and consists of a circular disc of
blackened tin or cardboard ten or twelve inches in diameter, with
a number of perforations of various shapes and sizes— circular,

cross-shaped, wedge-shaped, &c.—the centres of which are about
3 inches from the centre on which the disc, placed perpendicu-
larly, rotates. The form of perforations found generally most use-
ful are parallel slits—sHts at right angles to each other—wedge-
shaped and circular openings. The objects under view must be
well illuminated in the direction I'equired, and then the disc, sup-
ported by a pillar, is placed between the source of light and the
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concave mirror, when a few trials wiW determine tlie best form of

aperture. The markings of Pleurosigma faseiola, angulatum, &c.,

may 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-

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

The 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 vegetable

marrow, showing reticulated markings somewhat similar to those

of Symphytum, and presented a slide to the cabinet.

Mr. 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

sanguisorha, and the very singular calyx of the gum Cistus, which

almost might be mistaken for the skin and scales of a fish.

Janrmry Wth, 1865.

The following note from Mr. Dancer, addressed to the Presi-

dent of the ection was read :

« Sjr^—I 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 and Mr. Keys as spiral vessels, can be 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. " ^o^i's ti'^V'
"' J. B. Daj^cer."

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 of the appearance within them as that

of a spiral thread.

Mr. Watson read a communication " On the plumules or

Battledore Scales of the Lycaenidffi," in which he showed that

they will serve the purposes of identification by exhibiting

generic and specific alliances, and diflferences similar to those
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found in the plumules of the Pieridse, described by him in a pre-

vious paper. Fifty-three figures of the plumules, drawn by Mr.
Sidebotham, were shown as illustrations of the subject. He said

the points he desired to insist upon as likely to be useful in this

investigation were—That the plumules were always identical in

individuals of the same species, and mere varieties can therefore

be detected by this test ; and that, in very closely allied species

which are difficult of distinction by the more ordinary characters,

these scales will be often found to be dilFerent.

Mr. Sidebotham read " Notes on the Development of theWings
of Lepidopterous Insects." He said that their great and rapid in-

crease of size soon after the insect emerges from the chrysalis is

caused by air, taken in through the spiracles, being sent into the

vessels ofthe wings ; the membrane is expanded in consequence,'and

the scales, which were before packed under each other as closely

as possible, are made to slide out until they remain in the fully

developed wing like the tiles of a roof He exhibited preserved

specimens of the Currant moth and the Tiger moth, with the

wings both in their small and in their expanded state, also a co-

loured sketch of one of them, and it was seen that in the unex-

panded state the wings lie flat, without any folding, and all their

markings are a correct representation in miniature of what they
ultimately become.



ORIGINAL COMMUNICATIONS.

Some Remarks on the Structure of the Horse's Foot.
By John Hepworth.

In comparing the anatomy of the anterior extremity of the

horse with the human arm^ its representative, I have come
to the conckision that the vascular do not secrete the horny
laminse, the generallj'^ received opinion being that they do.

In order to make myself clearly understood, it will be
necessar}^ to give a general outline of the anatomy of the foot.

The external parts of the foot consist entirely of horn,

constituting the hoof. The internal parts consist of bones,

ligaments, and tendons, besides structures peculiar to the

foot.

The hoof, or insensible parts, is the covering nature has
provided for the protection of the internal or sensible parts

of the foot. To the common observer it appears to consist of

one entire or indivisible case; but the anatomist finds, by
subjecting it to maceration, that it resolves itself into three

separate pieces—the Avall, the frog, and the sole. The wall,

or crust, is the part of the hoof which is visible while the foot

stands upon the ground. On taking up the foot, we find the

wall protrudes beyond the other parts all round, making the

first impression on the ground, and evidently taking the

largest share of bearing. Its origin is at the coronet (the

crown of the hoof, where the hair terminates) ; from thence it

descends in an oblique direction in a well-formed foot, at an
angle of about forty-five degrees, to the bottom, where it era-

braces the sole, and terminates in a circular projecting border.

The anterior and lateral parts of the hoof are formed entirely by
the wall ; but at the posterior part, instead of the heels of the

wall being continued one into the other, so as to complete

the circle, they become inflected, first downwards, afterwards

forwards and inwards, and are elongated in the latter direction

VOL. V.
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until they reach the centre of the bottom of the foot, where

they termmate. These inflections or processes of the wall con-

stitute the bars. Altogether, the wall may be said to form

about two thirds of the entire hoof.

The wall is divided into the toe, the quarters, the heels, the

superior or coronary border, the inferior or solar border, the

larainee, and the bars or appendages.

The toe forms the bow or front of the hoof, and compre-

hends about two thirds of the superficies of the wall.

The quarters are the portions of the wall intermediate

between the toe and the heels.

The heels are the two protuberant portions of the wall, by
which it is terminated posteriorly.

The superior or coronary border is the circular, attenuated,

concavo-convex part, entering into the composition of the

coronet. Its extent is marked exteriorly by the whitish as-

pect it exhibits, and also by some partial separation and

eversion of the outer flakes of horn around its junction with

the wall below. Externally, it assumes the same character as

the wall below it; but its internal surface is altogether

difiTerent. Instead of possessing laminae, the surface is

smooth and uniformly excavated, being moulded to the form
of the sensitive coronet, and everywhere presenting numerous
pores for the purpose of receiving the secreting villi. Su-

periorly, the coronary border presents two edges, having a

groove between them for the reception of the terminating

border of the cutis (true skin). It is this groove that marks
the separation of the coronary border into two parts—the in-

ternal edge, belonging to the inner part, which is the begin-

ning of the wall itself; the external edge to the white band,

by which the other is embraced, and to which Mr. Clark has

in particular drawn our attention, under the appellation of
" coronary frog-band.^' This covers the proper or veritable

coronary border of the hoof, having through its fibres a sort of

dovetail connection with it. As it recedes backwards it grows

broader, so that its breadth becomes doubled, being about

half an inch broad in front and one inch behind. Vertically,

it is thickest in its middle, its inferior edge, like the superior,

becoming attenuated, until it grows so fine as to end in im-

perceptible union with the substance of the wall, giving it its

beautifully polished surface; from the heat, however, to

which the hoof is artificially exposed, the inferior border often

splits from the crust and becomes everted, becoming at the

same time of a whitish colour. Posteriorly, we find it con-

tinued round the heels of the wall and frog, and from thence

across the back of the cleft, forming altogether a complete
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circle. It is fibrous in texture, and the fibres pursue tbe

same direction as tliose of the wall.

The inferior or solar border constitutes the ground or

wearing surface of the wall, and is the part to which the shoe

is nailed, and requires paring down evei^y time the horse is

shod. Such is its exuberant nature, that, like the human
nail, were it not continually kept worn down, or broken or

cut off, it would elongate very considerably and gradually

turn up, exhibiting forms not only of the most unsightly but

even grotesque description, and proving incommodious to a

degree to be almost entirely destructive of progression.

The laminae consist of numerous narrow thin plates or pro-

cesses, arranged with the nicest order and mathematical pre-

cision upon the internal surface of the wall. They extend in

uniform parallels in a perpendicular direction from the lower

edge of the superior border down to the line of junction of

the wall with the sole, and are so thickly set that no part of

the superficies remains unoccupied by them. They are like-

wise continued upon the surfaces of the bars. In the recent

subject they are soft, yielding, and elastic ; but from exposure

they become dry and rigid. Every lamina exhibits two edges

and two surfaces. By one edge it is attached to the wall

;

and the other, which is somewhat attenuated, hangs loose and
floating within the cavity of the hoof. The surfaces, which
are two, are smooth, and, considering the magnitude of the

lamina itself, of enormous extent. Mr. Bracy Clark pi'ocured

from the late Thomas Evans, Esq., LL.D., mathematical

teacher of Christ^s Hospital, a calculation of what their united

superficies amounted to ; and it appeared to afford an increase

of actual surface more than the simple internal area of the

hoof would give of about twelve times, or about 212 square

inches, or nearly one square foot and a half. Their composi-

tion is horny. By means of its laminae, the wall presents a

superficies of extraordinary amplitude for the attachment of

the cofiin-bone. A structure consisting of similarly formed
laminae envelopes the bone, and these are dovetailed in such

a manner with the horny laminae as to complete a union
which, for concentrated strength, combining elasticity, may
vie with any piece of animal mechanism at present known
to us.

The bars are processes of the wall, inflected from its heels

obliquely across the bottom of the foot. In the natural

healthy foot the bars appear, externally, as elongated sharp-

ened prominences, extending from the bases of the heels into

the centre of the foot, between the soul and the frog

;

posteriorly, they are continuous in substance with the wall,
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with whicli they form acute angles ; anteriorly, they stretch

as far as the point of the frog, constituting two inner walls or

lateral fences between that body and the sole.

The sole is the arched plate entering into the formation of

the bottom of the hoof, or, to adopt SainbelPs definition, " it

is that part which covers the whole surface of the foot, ex-

cepting the frog/^ The superior surface is unevenly convex

;

the inferior correspondingly concave. The former is every-

where pitted with numerous circular pores running in an
oblique direction, the marks of which remain evident upon
the inferior surface likewise. These pores are the impressions

made in the soft horn by the villi of the sensitive sole, from
which the horny matter is produced. They also form the

bond of union between the horny and sensitive soles, whicli

is of a nature so strong and resisting that it requires the

whole strength of a man's arm to effect their separation—an

operation of a cruel description, that was wont to be practised

in times past, under the fallacious notion that " drawing the

sole'^ was extirpating the malady.

I have quoted Mr. Percivall's work on the 'Anatomy of the

Horse •/ and having gone as far into it as will be sufficient to

illustrate my subject, I shall now state what he says about

the functions of the coronary substance and the sensitive la-

minae. He says—"The wall is produced by the coronary

substance. Its villi convert the blood circulating through

them into a soft, pulpy, gelatinous matter, which, by exposure,

becomes hard horn, descending from the villous point that

produced it in the form of a tubular fibre down to the sole,

&c. The sensitive laminae make no addition to the substance

or thickness of the wall, they simply produce the horny la-

mina, arranged along its interior ; as one proof of which, the

wall measures as much in thickness at the place where it

quits the coronet as it does at any point lower down. Other
demonstrations of this fact come every day before such prac-

titioners as have to treat canker, sand-crack, quittor, and other

diseases of the foot."

As my remarks will be chiefly directed to the laminje, I

would beg particular attention to one or two points ; one is,

" that the horn is protruded beyond the sole, and receives

the principal weight of the animal ;" the other is, " that after

the cruel operation of the old farriers, of drawing (removing)

the sole,'' the horse was still able to walk, the weight being

supported upon the inferior border of the crust, showing that

the animal was actually suspended by the laminae. Some
horses weigh a ton, and must in walking support nearly half

their weight on each foot alternately; and this m'c might have
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supposed a jjriori would have tofn the coffin-bone (os pedis)

from the wall of the hoof. If you fancy two volumes, with

leaves of vellum, slightly moistened and locked together leaf

by leaf, containing one thousand to twelve hundred pages, it

will give a good idea of the arrangement of the two sets of

lamina3, and the difficulty of separating them. I have a spe-

cimen of hoof in which 1 have counted five hundred and ten

iarainse, including the bars. Mr. Percivall has met with six

hundred. The sensible and insensible laminse are not only

united singly, but doubly. Mr. G. Fleming (Veterinary

Surgeon to the 3rd Hussars) has discovered lateral pro-

cesses on the laminae similar to the featherlets of a quill

(PI. X, fig. 1, c), which he has called laminellse; they appear

to be given off" from the lamiuse in single fibres ; by examin-

ing a thinly cut section with polarized light, they will be very

clearly seen.

The wall of the hoof is hollowed at the upper and inner

side, leaving the front edge thin, and forming an ovoid cavity,

the posterior edge being much lower than the anterior. The
coronary substance is adapted to, and imbedded in, this

groove, which is perforated by innumeralile orifices, through

which the villi (fig. 2) pass down into the wall parallel

with its front surface. They are about yV inch long, and
covered with numerous blood-vessels. These villi secrete the

wall, and, I believe, the laminae also. If a transverse section

(PI. XI, fig. 1) be carefully examined, it will be found that

round each orifice there are annular rings, with dark-coloured

cells ; the structure is not unlike bone, but the cells have no
canaliculse. I believe them to be pigment-cells, although

more distinct with a high power than those in whalebone,

with which I have compared them. These cells extend into the

laminae, and there are vestiges of them to the very extremities,

to be seen with a good quarter-inch objective. The horn-

cells also evidently come out from the wall, giving the la-

minre a fibrous appearance. There is no line of demarcation

between the substance of the laminae and that of the wall,

which would be the case if they were secreted by another set

of vessels. I drew some injected villi from the wall, to which

were attached many of the pigment-cells, and which adhered

so firmly to the basement membrane, that I could not remove

them by washing and brushing rather roughly. I have not

been able to detect the least appearance of any such cells,

either on the sensible laminae or their vessels. I met with

an instance where these laminae gave off several villi^' about

* Messrs. Lawsou aud Fleming consider this an unusual distribution of

the villi.
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two thirds down the wall, into which they dipped, taking the

same direction, and, no doubt, performing the same functions

as those from above. Under these circumstances, and, I be-

lieve, under these only, the vascular lamina do contribute to

the formation of the wall, and through the medium of the

wall to that of the horny laminse also ; the ends also become
villous, and, penetrating the sole, filling up the spaces between

the horny laminse which may be traced beyond it. The vil-

lous appears to be the essential form for the secretion of horn
in the foot of the horse ; that of the sole, frog, &c., are also

secreted by villi. I do not think the fact of the wall being

as thick at the top as at the bottom is any proof " that the

vascular secrete the horny laminse.'"" As regards sand-crack,

quitter (separation of the sensible and insensible laminse, by
abscess or inflammation), there is a secretion thrown out to

protect the sensible laminae, when exposed ; but I am assured

by an experienced veterinary surgeon"^ that it is not horn. He
says that after operation for sand-crack (removing a portion

of the Avail of the hoof), the sensible laminse become covered

with soft material, which becomes hard and white. This

appears only a temporary provision, as the cure is not com-
plete until the horny covering has been again supplied from

the coronary substance. It is not improbable that this is

calcareous matter, as it is formed by the vessels which pene-

trate the bone, and that it becomes absorbed as the horn
progresses. I have had no opportunity of examining this

substance with the microscope ; that would decide the ques-

tion at once. The sensible laminae are very vascular, and the

question might be asked, Why so, if they have no secretory

process to carry on ? I would answer that, with the constant

tension they are subject to, not only by the weight of the

horse, but the concussion in travelling on hard roads, if they

were not highly organized, they could not perform the func-

tions allotted to them, but would soon lose their vitality; and
further, if the horny laminse were tacked on, if I may use the

expression, they would be torn away. I have examined sec-

tions of hoofs of the cow, deer, hog, bufl^alo, and sheep. In
that of the deer the formation of the laminse commences
before it reaches the interior surface of the wall ; and in tlie

hog there are horny bundles in the ivall, which taper off and
form the laminse; these may be examined either with or

without polarized light. The coronary frog-band, a por-

tion of which is represented in fig. 4, is more highly or-

ganized than I had anticipated. Its villi are distinctly seen

* Mr. Lawson, Veterinary Surgeon, Manchester, and one of tbe Exa-
miners at the London Veterinary College.
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penetrating the semi -horny substance of which it is composed.
Several rows of hair pass through its upper attenuated edge,

the roots of which are amply supplied with sebaceous glands
;

the capillaries are very well seen in the specimen sent. It is

the homologue of the inflected skin at the base of the human
nail.

I hope these few remarks may lead some one who has

better opportunities of investigating the matter to take up
the subject.

On a New Method of Illumination.
By Count Francesco Castracane.

[The following letter from Count Francesco Castracane to

K. P. Angelo Secchi originally appeared in the 'Atti della

Academia pontificia de ISluovi Lincei/ t. xvii, 1864, and has

been forwarded to us by Sig. Castracane for publication, as

he thinks the method of illumination therein recommended is

one deserving of more notice than it appears hitherto to have
received, and also because he entertains a hope that his desire

to be assisted in the execution of the work he has proposed
to himself may receive some support from English diatomists.

Sig. Castracane has favoured us with a sight of some of his

photographic figures of diatoms, with respect to which we can
only say that we have never seen any to compare with them
for minuteness and clearness of definition ; and if he be equally

successful in his projected work with other species, it cannot
fail to be one of the greatest interest and importance to all

who are concerned in the same branch of microscopic in-

quiry.]

A Letter from Signor ah. Conte Francesco Castracane degli

Antelm'melli to R. P. Secchi.

In return for the kind interest you have taken in my faint

endeavours to promote one among the numerous useful ap-

plications of the photographic process in scientific research, I

am desirous of explaining to you how far I have advanced in

the subject; and I do so with the more alacrity in the antici-

pation that you may be willing to aid me very largely by your
advice.

Having been for a long time familiar with the various re-

searches on the chemical action of light, which, since the

marvellous discoverv of Daguerre, constitute the Avhole of the
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photographic art, I have for several years endeavoured to find

a useful employment for my leisure hours in the application
of photography to the reproduction of the wonders of nature
as disclosed in the microscope. With this object, I have pro-
cured a very perfect microscope, constructed by the late Pro-
fessor Amici. But I soon perceived that in order to employ
the microscope at all usefully demanded a full knowledge of
the instrument and of the use of each of its parts, and espe-

cially as to the means of modifying the direction and intensity

of the light. In order to overcome the difficulty arising from
the want of this full knowledge of the instrument, I availed

myself of the assistance of the works of Dujardin and of
Quekett ; but I was still more assisted in this regard by some
practical lessons which I had the good fortune to receive from
Professor Amici. Amongst various other methods of pro-

ceeding, the professor showed me, and induced me to try, a
mode of illumination discovered by himself for general use
with the microscope, but which had not been at that time
made publicly known. The method in question consisted in

the employment of one of the component rays of the solar

spectrum, which was made to fall on the mirror of the micro-
scope, or on his lenticular prism. I was enabled to make
large use of this kind of monochromatic light with great con-
venience after I had obtained a large heliostat, furnished with
a mirror of thirty by fifteen centimetres, newly constructed
by Dubosc, of Paris, on the plan and under the direction of
M. Foucault. With the aid of this instrument, placed at a
short distance from the microscope, I could obtain a field

wholly illuminated by homogeneous coloured light. This
kind of light, being incapable of further decomposition, ap-
peared to me calculated to obviate any defect in the achro-
matism, either in the objective or ocular, as well as to get rid

of those fringes caused by interference which are formed es-

pecially round the margins of objects. As regards the esti-

mation of the power of the various objectives belonging to

my microscope, it may be remarked that, Avhilst witli white
light I was able to see the structural characters of Pkuro-
sigma angulatum as a series of points with the fifth and
stronger objective, and with the fourth simply as lines, with
the monochromatic light the points were exhibited with the
utmost distinctness, not only with the fifth and quarter and
with the lowest eye-piece, but could be seen with equal dis-

tinctness Avith the third, which has much less magnifying and
penetrating power, and which, with ordinary white light, af-

forded a somewhat cloudy image. At present I have been
unable to determine exactly the different degree of penetra-
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tion obtainable by the use of the different coloured rays; but
think it may be stated that the best optical results are derived

from the green and turquoise-blue. I have said the optical

results, because, with respect to the chemical or actinic effects,

which will present a greater interest to me, I am unable at

present to say anything. In the mean time, however, I am
endeavouring to adapt the monochromatic illumination to

the apparatus which I employ for the obtaining of photo-

graphic representations of microscopic objects; and I regret

this delay the more because I believe the best result may be
expected from the adoption of this mode of illumination,

Avhich opinion has decided my choice of the mode best adapted
for the execution of a work which I flatter myself may be of

some utility in the study of a branch of natural history.

The work I have proposed to myself, and towards which I

liave already made some trials, is an atlas of living and fossil

diatoms, native and foreign, and as complete as I may be
enabled to render it, trusting in the aid I may hope to obtain

from those who have made these organisms a special subject

of study; and at the same time neglecting no opportunity (as

I have already done) of adding to a beautiful small collection

which I have procured from MM. Bourgogne, of Paris, and
Smith and Beck, of London. But before entering upon such
an undertaking, I was desirous of ascertaining whether it

would be possible to reproduce some of the minute particu-

lars which are presented in the siliceous skeleton of these

curious organisms, amongst which are some which exhibit

such extreme minuteness of detail that, not being capable of

being resolved except by the better class of instruments, they
have been selected by mieroscopists as tests of the penetration

and definition of the better and more powerful objectives.

And as among these Pleurosigma angulatum is so difficult to

be made out in its most minute structural peculiarities,

" which," as observed by Griffith and R-enfrcy in the ' Micro-
scopical Dictionary,^ "^ are invisible by direct light, however
large or small may be the aperture of the object-glass, or

however perfect its definition" (although this does not accord

with the fact that my fifth objective shows them to perfection

with direct and central illumination)* I have, consequently,

tried to obtain a photographic figure of this diatom, and have
procured it with the utmost possible distinctness and sharp-

* Although the case may liave been as stated at tlie time tlie ' Micro-

graphic Dictionary ' was printed, it is, as is well known, widely diil'crcnt

now, when we have abundance of object-glasses fully capable of defining the

markings of P. angulatum, and on still more diliicult tests, with direct

light.
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ness, and thus am able to confirm the truth of Mr. Wenham's
observation Avith respect to the hexagonal form of the cells

which clothe the internal surface of the valve. This success

has emboldened me to undertake the work^ and afforded me
an opportunity of presenting you with a specimen of it in a

few photographic figures of various diatoms^ which I think

may suffice to prove the utility of photography in microscopic

researches, whilst I believe it may be asserted that the pho-
tographic reproduction will have the advantage, not only of

being an authentic representation of the form of the objects

observed, but of faithfully reproducing, at least, as much as

we have succeeded in discovering by the eye applied to the

microscope.

This is as much as I have hitherto been able to effect, and
a sketch of what I propose to do in the future, if my courage
is sustained by your kind co-operation and that of those who
may be generously disposed to assist me.

Notes on Bacillaria cursoria.

By T. P. Barkas, Esq.

It may not be uninteresting to some of your readers to

know that B. cursoria is to be had in great abundance and
very frequently on the Northumberland coast. Within the

last few years I have made scores of gatherings from the

sea-beach and rock-pools extending from the mouth of the

Tyne to Cullercoats, a distance of about one and a half

mile, and at least one half of those gatherings contained the

curious frustules of B. cursoria. There is a large pool at the

mouth of the river Tyne Avliich is left shallowly filled with
water at every tide, and is situate near the high-tide mark,
from which pool I have obtained frequent gatherings of

Diatomaceae, and it is remarkable to observe how the leading

species on each occasion continue to change. In a gathering

made on the 18th April I found several Actinoptychus,
varieties of Coscinodiscus, &c.; and on the 8th May last I

obtained almost pure, and in great abundance, Nav. pseudo-
libellus, n. sp., discovered by Mr. Atthey, and described by
Mr. T. West in the ' Trans, of the Tyneside Naturalists'

Field Club,' vol. iv, p. 321. On the 16th of May I took
another gathering from the same pool, and found it consisted,

for the most part, of varieties of Pleurosigma, with only an
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occasional frustule of Nav, pseuclo-rtbellus. On June 5tli

another gathering from the same locality contained almost
exclusively B. cursoria so abundantly that^ when viewed upon
a slide, the field of the microscope presented the appearance
of a racecourse with rows of frustules pushing and running in

all directions. Specimens of this beautiful diatom I for-

warded, living, to Mr. Norman, of Hull ; Mr. Baker, of

Liverpool ; and Dr. Donkin, of Newcastle, the latter gentle-

man being the discoverer and describer of the variety. (See
' Quart. Jour. Mic. Sci.,' Vol. VI, New Series, p. 16.)

There are a few features in relation to B. cursoria worthy
of notice. First, that in all specimens I have gathered they
are entirely covered with a kind of gritty matter, as though
they were enveloped in some adhesive mucus which caused
small particles to adhere to them. This condition is peculiar

to B. cursoria, as the other Diatomaceje in the same gather-

ings are clean, and free from attachments of any kind. The
second is, that the force with which they move appears quite

dispi'oportionate to their size and apparent strength. Dr.
Donkin, in his excellent description of them in the article

before referred to, says he has observed them push away
" A. arenaria, a species at least six times their own size." I

have frequently seen them push away particles of foreign

matter, and that with the greatest apparent ease, at least one
hundred times larger than all the frustules combined ; and
what is more remarkable still is, that they not only push
the accumulated particles away when they are in their direct

line of motion, but, if they merely touch them in passing,

they drag them after them as though they were literally held
by some magnetic attraction or strong cement. Third, Dr.
Donkin very graphically describes one phase of the curious

motions of B. cursoria* viz. that in which the frustule on
one side of a cluster appears fixed, and the other frustules

move past each other in rapid succession. I have seen that

motion frequently ; but I have also frequently seen the
frustule which at one time was fixed become loose, and the
frustule at the opposite side of the cluster fix itself,

and the remainder move Avith great freedom. I have also

observed the same cluster free at both sides, and each side

move at the same time in opposite directions, somewhat
similar to the motion of B.paradoxa, as described in Smith's
' Synopsis.' I have also observed the centre frustule become
stationary, and those at each side rush backwards and for-

wards with great speed. I have seen frustules, to the number
of fifty, grouped together, move rapidly until they formed a

* ' Quart. Journ. Mic. Sci.,' Vol. VI, p. 17.
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continuous line their entire length, and then as rapidly re-

turn in the opposite direction.

The cause of the motions of B. cursoria is still a vexed
question, and I must confess that no theory yet propounded
at all touches the solution of their mysterious movements.
They move more rapidly and spasmodically than any other
diatom. Dr. Donkin, in p. 16 of Vol. VI, 'Quart. Jour. Mic.
Sci./ observes that he has only seen B. cursoi'ia in one
aspect, and he has fallen into the error of describing the S. V.
as the F. V. I have several prepared slides in which both
views are well exhibited, and that which the doctor describes

as F. V. is S. v., the F. V. being broader, without median
line, and with rows of punctse on each side.

Dr. Donkin observes ('Quart. Jour. Mic. Sci.,' Vol. VI, p. 18),
" AYliether the filament is at first attached, and afterwards

free, as in B. -paradoxa, I cannot positively decide, although
I believe it to be free, owing to its only occurring in the
shallow furrow^s on the beach, where there is not a single

A'cstige of vegetable life, except the free species of diatoms with
which it is mixed.'' I have found it frequently on the open
beach, but never in such large numbers as in the pool at the

mouth of the Tyne, and the habitat is surrounded by rocks

densely covered with alg?e. This fact shakes the inference ex-

pressedby Dr. Donkin. Theymayoriginallybe attached species.

I shall be glad to forward living specimens of B. cursoria to

any microscopist in exchange for diatoms not obtainable in

this locality. Since writing the foregoing I made another
gathering from the same pool, on Tuesday, June 13th, 1865.
The weather had been fine and bright for several days, and I

expected to find Diatomacese very abundant. I was disap-

pointed, as the gathering consisted of a few groups of B. cur-

soria, and a sprinkling of Pleurosigma and Navicula. On ex-

amining this gathering of B. cursoria, I witnessed another
feature in their movements which I had not before observed.

Two frustules, which were detached from a larger group, in-

stead of sliding backwards and forwards as before described,

rolled from side to side, as though one end were fixed upon a

pivot ; and the remarkable phenomenon to which I desire to

direct attention is this, that the small gritty particles on one
side of the right-hand frustules moved freely backwards and
forwards, in a hurried manner, along the edge of the frustule,

as though they were occasionally driven by cilia, or as if

they had automatic or voluntary motion. I observed that

they moved when the diatom remained stationary.
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Observations on Micrasterias Mahabuleshwarensis (Hob-
son) and DociDiuM PRisTiDiE (Hobson). By William
Archer.

Having for some time made the species of Desmidiacese an
object of stndy, I naturally take an interest in any literature

upon that Family of Algse from any part of the world with

which I may have the pleasure to meet.

In the ' Quarterly Journal of Microscopical Science'^ Mr.
Julian Hobson, Bombay Staff Corps, Mahabuleshwar, has

lately described, and figured by woodcuts/two species, natives

of that district, one belonging to the genus Micrasterias (Ag.),

the other referred to Docidium (Breb.), both of which, how-
ever, as it appears to me, have been previously described

—

the former by Dr. Wallich, but, as I venture to conceive,

with an erroneous view as to its specific claims, and conse-

quently, as I should be disposed to hold, under an incorrect

designation ; whilst the latter, I think, is more than likely to

be identical with a species of the late Professor Bailey^s

—

belonging, however, rather to Triploceras (Bailey) than to

Docidium (Breb.).

It may seem rather premature, and argue somewhat of

temerity in one who has never seen a specimen of either of

the forms in question, to venture an opinion ; but, as I have

made myself acquainted with the British species most nearly

related to the former, and have obtained from my friend Mr.
William Kaye, of Hong-Kong, a well-executed original draw-

ing, by Dr. Lauder, 11. N., of what I believe to be identical

with the latter, I may be, perhaps, excused if I venture to call

attention suggestively to, and to contrast the descriptions

and figures of, what appear to me to be the same two forms,

each respectively diflerently designated by Bailey, Wallich,

and Hobson.
Dr. Wallich, some time ago, described and figured a Mi-

crasterias, under the name of M. morsa (Ralfs) , var. St ; and

if those interested in the matter will compare with it the,

perhaps, a little vague description and figure given by Mr.
Hobson, t I think it will be admitted that both apply to and

represent the same identical form. Dr. Wallich, indeed, de-

picts the end lobes of his plant as serrated, whilst Mr. Hobson
gives those of his as entire ; moreover, the latter, in his de-

» ' Q.uart. Joiini. Mic. Science,' N. S., Vol. IIT, No. J 1, July, 1S63, po.

168, 169.

t ' Annals of Nat. Hist.,' 3rd series, vol. v, p. 211, pi. xiii, fig. 10.

X Loc. cit., p. 168.
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scription, in a puzzling and contradictory manner, calls '' the

surface of tlie frond covered with small granules bordering

the whole of the sinuses/^ so that we are obliged to rely al-

most wholly on his figure ; but of the identity of these two
plants there can, I think, be no doubt.

It is to be regretted that Dr. Wallich in his paper has

spoken of the species referred to as M. morsa (Ralfs), whereas,

the name M. Americana (Ehr.) having the priority, it should
have the precedence. It will therefore be understood, that

when I refer to M. Americana, it is equivalent to M. morsa
as alluded to by Dr. Wallich, and I mean by the former name
precisely the same identical plant. Dr. Wallich, indeed, him-
self draws attention to this in a note.

This presumed form, then, of M. Americana (Ehr.), which
I can do nothing else than assume as identical with M. Maha-
buleshivarensis (Hobs.), Dr. Wallich makes var. S of that

species of which he considers M. Americana the type, and
along with it he would include both 31. Bailey i (Rail's), and
31. 7-ingens (Bailey)—the two latter indeed, forming but a
single variety of the assumed species 31. Americana. But in

this conclusion I feel bound to say, with much deference,

that I cannot at all concur. Dr. Wallich, indeed, seems to

overlook, and I regard the consideration as very worthy of

attention, that Professor Bailej', ivho had seen the living forms,
has, in his published list,"^' enumerated the Avhole three, that

is, 31. Americana, 31. Baileyi, and 31. ringens, as so many
distinct species. I admit, indeed, that the short technical

characters given by Dr. Wallich would almost, if not quite

as well, apply to the actual 31. Americana (Ehr.); but, paying
attention rather to his subsequent general description, and to

his, I have no doubt, very graphic figure, and comparing
them with Ralfs' figures,t or, even better still, with an actual

specimen, surely, I think, abundant differences will present
themselves to any one who examines them. Dr. Wallich
himself, indeed, in describing his form more at large, points

out briefly its distinctive marks; but then he considers these

as only of importance sufficient to induce him to regard the
form in question as a variety of 31. Americana.

But I must urge that if, in distinguishing species in this

family, differences—tangible, readily describable, constant

(at least in British species, even if often less striking, I be-

lieve them, on the whole, to be constant) characteristic dif-

ferences are to be lost sight of and ignored, and only resem-

* 'Smithsonian Coiifributions to Knowledge,' " Mic. Obs. made in S.

Caroliiin, Geoigia, and Florida," p. 29.

t 'British Desmidietc,' p. 74, t. x, 1.
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blances to be sought for and taken into account, I do not see

any limit to the doing away Avith any number of species, nor

to the consolidation of perhaps a whole genus, or even of

groups of genera, as single species. Imbued, however, with

the views which he holds as regards the Dcsmidiacese, Dr.

Wallich considers that the twenty (and upwards) species be-

longing to the genus Micrasterias " are reducible to less than

half that number without infringing on a single reliable dis-

tinction.^' From this opinion I venture, indeed, to dissent.

So far as I can see, I do not think it is possible to reduce

their number in our books by more than one or two. Paren-

thetically, I may here, perhaps, just mention those cases. I

allude to Micrasterias Crux-3Ielitensis (Ralfs), and M.fareata
(Ag.). The former only of these have I myself seen; but

before I read Dr. Wallich's statement of having met in India
" every state intermediate" between these two, I was disposed

to suspect their actual difference. Now, it is to be noted that

Dr. Wallich does not in any other instance, while grouping

together forms under a common specific designation, speak

of "every state intermediate/' The other instance may be

M. truncata (Breb.) and M. crenata (Breb.). With these

possible exceptions, I do not, at least at present, see the

smallest reason to interfere with the established species in this

genus.

The consolidation and combining of well-marked species

would appear to me quite as much to be deprecated on the

one hand, as the wholesale making of species on accidental

differences on the other. Far be it from me to aver that in

this family all the individuals of any certain species seem to

be, as it were, cast in the same mould. Even in the very form
in question (J/. Americana) I have noticed sometimes one of the

segments without the vertically set processes of the end lobe

—in fact, like the figure in Ralfs.'^ The segment wanting
these processes may have been the younger, and not fully

grown ; I have not seen a frond in which they were wholly

absent on both segments. I have met M. denticulata with

an almost entire semi-orbicular segment, something like that

of Cosmariwn Ratfsii, and again one segment somewhat like

a nondescript Euastrum. Again, Docidium Ehrenbergii some-

times presents a contracted inflated segment, somewhat like

a nondescript truncate Cosmarium. I have seen a Euastrum
with one segment, as it were, double, giving the entire a some-

what Y-shape ; and other examples might be cited. Can it be

assumed that any such is likely at the next repeated process

* Op. cit., t. X, 1 d.
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of self-division to lay the foundation^ as it were, or become
the primordial individual of any other described or un-

described so-called species? Surely not—such are simply

monstrosities. Nor do I mean to aver that minor differ-

ences, of probably but temporary character, and which cannot

be accounted monstrosities, do not occur. Species, indeed,

vary here as elsewhere, but by no means so materially as in

some other groups ; and I believe I may state that in British

forms, so far as my experience indeed goes, such trivial varia-

tions are but rarely carried to that extent that there is any

doubt or difficulty as to the actual species, that is, as to iden-

tifying a form under observation with examples of the same
form with which one has previously become familiarised.

What is gained by the grouping together a number of allied

but well-distinguished forms under a common name as pre-

sumed varieties of a single species ? I do not believe that it

is more in accordance Avith Nature, nor even is it in our

books likely to be more convenient. The very fact of re-

cognising them as varieties presupposes and acknowledges

their distinctions. If those distinctions be constant and per-

manent, it is surely better, even if only to avoid the inevi-

table periphrasis and cumbrous circumlocution and resultant

confusion in one's mind, to give each a name, or having got

one, to allow it to retain it. It seems to me that, no matter

how we may arrange it in our books, our pools, (and may I

venture so far to reason upon analogy, and dare to add that I

doubt not, those of India?) will persist in oflering to us the

distinct forms, and, as a rule, resolutely withhold the grada-

tional ones. Is it not more convenient, then, when we call

each of these to mind, or speak of them, to have each asso-

ciated with its name, than to be obliged to refer to them as

var. a, j3, y, or S, of a certain supposed standard or typical

form—this latter, not in itself, perhaps, more decidedly or

distinctly separated from any of the so-called varieties than

are they from each other, nor less so; and possibly all not

less distinct from each other than each is distinct from some
neighbouring form, though it may be honoured by its name ?

I conceive, then, that the ultimate forms in this group which
the waters present should be considered as species, and each

coupled with its name. Perhaps I may be thought to con-

tend for a mere word ; and that, in urging for the rank of

species for each of these forms, it is a kind of begging of the

question. But I am not contending for any rank for them,

nor for any more or less restricted application of the term
species. Let them be called ultimate forms, or any other

name, or give them no systematic standing; but let each
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have its own name, and do not confuse the student by a too

copious and arbitrary employment of Greek letters.

These ^'^ ultimate forms'^ ("species" to me) conjugate only

with each other—in the few instances which have been traced

so far, they reproduce their exact like from the spore—they

seem always readily distinguishable one from another ; there-

fore I conceive that with those Avho would arbitrarily com-
bine certain groups of them together (not indeed generically,

but) under a common specific name, rests the onus probandi

as regards the opposite side of the question.

To revert, then, to the forms included by Dr. Wallich

under one common specific name, M. Americana, M. Baileyi,

M. ringens, and his var. S. The second and third forms,

M. Baileyi, and M. i-ingens, seem to be excluded from the im-

mediate affinity at least of the first and fourth, by the want
of the curious additional obliquely disposed, more or less

nearly vertical processes, one springing from each of the

front surfaces of the terminal lobe, characteristic of the

latter. Now, it seems to be hardly admissible, in order to

fit them in hei'e, to presuppose the existence of these pro-

cesses merely from a certain amount of agreement in general

contour, and the more so, as they are neither alluded to

nor figured in their original descriptions by either Bailey

or Ralfs.'^ If these authors did not see them, then, it is to

be presumed they did not exist. Moreover, these two forms

themselves seem to be distinguished from each other by
M. Baileyi being punctate all over, while M. ringens is with-

out puncta, and possesses a marginal series of granules bor-

dering the sinuses. Irrespective of these characters, how-
ever, unless the non-reconcileable intermediate forms be

discovered, these two forms as figured and described, if per-

sistent, as Professor Bailey seems to convey, appear to me to

represent quite distinguishable species, not only from the

two other forms with which Dr. Wallich has associated them,

hut also from each other. In regard to M. Americana and

Dr. Wallich's var. ^, equivalent to M. Mahabuleshivarensis

(Hobson), both of which indeed agree in possessing on the

end lobe the secondary processes springing more or less ob-

liquely as regards the plane of the frond, it yet seems to me
that here even more abundant diflferences inter se actually

exist. The former occurs in this neighbourhood (rarely,

however), and I feel pretty well acquainted with it, and I

must own that I should be beyond measure astonished to en-

counter the latter in our Dublin pools ; but, even supposing

* Bailey, loc. cit., p. 27, PI. i, fig. 11; and Ralfs, op. cit., p. 211, t.

XXXV, iig. 4.

VOL. V. NEW SEK. T
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that it did turn up, I should never, indeed, for one moment,
imagine that I had met with but a variety of the known
British form. I venture to think they differ, indeed, as

much as two allied species need or can. To me, indeed,

there appears a greater affinity in character of surface be-

tween M. expansa, var. -y (Wallich),'^ and the form in ques-

tion, than between the latter and M. Americana (Ehr.). In
the two forms just pointed out the character of the margins
of the lobes, too, is alike; but the lateral lobes in Dr.
Wallich^s "^var. y" are not bipartite, and the end lobe

wants the vertical processes. I have, of course, never seen

M. expansa, nor M. arcuata, nor '' var. 7 :" but I feel bound
to say, even though it be but conjecturally, that all three

seem to me to be abundantly distinct.

In M. Americana the lateral lobes are short and broad,

more or less conspicuously divided in a dichotomous manner
by both a primary and secondary very shallow, simple in-

cision, their sublobes short, expanding, the ultimate sub-

di^dsions more or less acutely dentate ', in Dr. Wallich's

var. S {M. Mahabuleshwarensis, Hobson), the lateral lobes

are narrow, not divided in a dichotomous manner, but by a
single deep and wide sinus, the margin serrated; the two
sublobes produced, divergent and tapering, their extremities

bi- or tridentate. In the former the empty frond appears
with scattered puncta, in the latter without puncta, but with
a marginal series of granules bordering the sinuses.

It may be, indeed, that I may never have the pleasure to

see an actual example of this form, but I must own, never-
theless, that I must for the future (at least ad interim) look
upon it in my mind's eye as quite a different thing from
M. Americana, and must regard it, not as "var. S" of that
species, but as the quite independent, yet thereto nearly re-

lated, species, bearing the (unfortunately rather cacophonous)
name, Micrasterias Mahabuleshwarensis (Hobson) .f

* ' Ann. Nat. Hist.,' 3rd ser., vol. xiii, fig. 9.

f Siuce this paper was written I have met with a paper by Professor A.
Grunow on certain Diatomaceae and Desmidiaceae from the Island Banka.^
in which that author describes and figures a Micrasterias called by him
Micrasterias Wallichii, which seems very closely related to the above-dilated-
on M. Mahabuleshwarensis, but still, I believe, a distinct species ; therefore
I am pleased to find that so experienced an observer as Grunow is of the
same opinion as myself upon that form—that is, he cannot coincide iu

the view that Wallich's plant (= M. Mahabuleshwarensis, Hobs.) is only a

' Grunow :
" Ueber die von Herrn Gerstenberger in Rabenhorst's

Decadeu ausgegebeuen Siisswasser-Uiatomaceeu und Desmidiaceen von der
lusel Bauka," &c. ; in Rabenhorst's 'Beitriige zur naheren Kenntniss und
Verbreitung der Algen,' Heft ii, 1885, p. 1.
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I now turn to the other form described by Hobson—his

Docidium PristidcE. In the month of June last I received
from my friend Mr. Kaye, at present resident at Hong-
Kong, amongst others, a drawing (Plate VII, fig. 1) from
the pencil of Dr. Lauder, of a form of which I was at once
quite disposed to regard as Triploceras gracile (Bailey) .* I

was somewhat surprised a few days after, on the ' Quart. Jour.
Mic. Sci.' for July, 1863, making its appearance, to find

what I am equally disposed to regard as the same plant

described and figuredf as a new species ; but in regard to
this, of course, not having seen the actual specimens, I can
venture only to ofi^"er an opinion. Mr. Hobson says his plant
can hardly be the Docldiw^i, {Triploceras) verticillatum (Bailey),

inasmuch as in the former the teeth are sharp, not obtuse, as

in the latter; and in this I would agree Avith him, asZ). {Tri-

ploceras) verticillatum has been more lately restricted by
Bailey, in which species the teeth or projections are emargi-
nate. But I think ifreference be made to Ralfs,J Mr. Hobson
will find the projections equally sharp at their summits as in

his own figure ; and Bailey's figure, clumsy as it is, seems to

show the character of the ends more like Mr. Hobson's
drawing. Mr. Hobson seems to be unaware that Professor

variety of M. morsa (properly M. Americana^. Grunow's plant seems to

me well distinguished from Wallicli's—that is, from M. Mahabuleshwarensis

—the description and figure, by Hobson, of which latter Grunow had not
seen—first, by the hnsal inflation of the segments ; and secondly, by the

deeply trifid lateral lobes of the former; and thirdly, as it seems to me, by
the end lobe, apparently from the figure diverging into four equally radiating

processes, none of which stand vertically to the plane of the frond. Grunow,
it is true, is disposed to think that the plant figured by Wallich as (what

I venture to call the assumed) ''var. y " of Micrasferias expansa (Bailey),

the (assumed) " var. d " of M. morsa (properly 31. Americana), and his own
Jif. Jrall/c/iii, may all three be but varieties of one species. Grunow even

supposes that Wallich may have overlooked in his " var. d " of 31. Ameri-

cana the basal inflations which appertain to 31. Wallichii ; but Dr. Wallich

is undoubtedly too excellent and accurate an artist to omit so conspicuous

a character. But Dr. Wallich makes his "var. y" of 31. expansa at least

specifically distinct from " var. S " of 3£. Americana ; however, as above

stated, I should think there is a greater affinity between these two forms

than between 3f. Americana, '^var.S" {i.e. 31. 3Iahabuleshwarensis) and

M. Americana (Ehr.) proper. All three I should venture to hold as quite

distinct, and I think I am justified in retaining this view until the non-

reconcileable intermediate forms turn up. Why, I would with all deference

ask, so much assumption, when the plants are there, quite distinct, to speak

for themselves ?

* 'Brit. Des.,' t. xxxv, 9 c. ; also 'Smithsonian Contributions to Know-
ledge,' Bailev, " Mic. Obs. in S. Carolina, Georgia, and Florida," p. 3S,

n. i, fig. 10."

t ' Quart. Journ. Mic. Sci.,' N. S., Vol. Ill, p. 169.

X Op. cit., Pt. XNXv, fig. 9, c.
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Eailey, apparently quite justifiable from his having seen
" great numbers of each kind," had more lately considered

this form as distinct from Triploceras verticiUaium, and it is

described by him"^ under a distinct name, Triploceras gracile.

It seems to me, then, that the characters of the body of the

frond in both Bailey's and Hobson's forms are alike, and that

the only difference lies in those of the terminal processes,

which the latter in his description, without any more accu-

rate explanation, merely alludes to as " of very peculiar

form," and as " differing greatly" from those of Bailey's

form. Judging from the figures only, this difference seems
to lie in the terminal processes of the former being some-
what irregularly subdivided, instead of apparently rather re-

gularly three-lobed ; but the lower end of Hobson's figure is

less irregular, and not quite like that of the upper. We
have seen, indeed, that slight irregularities sometimes occur
in many of these forms, and I must confess I hardly see

grounds sufficient to retain Mr. Ilobson's name. My im-
pression, then, is that both the Hong-Kong plant and Doci-
dium Pristidce (Hobson) will eventually turn out to be
nothing else than Trijj/oceras gracile (Bailey). Those, in-

deed, who may not be disposed to acknowledge Triploceras as

a genus well distinguished from Docidium, will call it rather

Docidium gracile ; but, to my knowledge, not any forms yet

described seem to show a transition or intermediate structure

between the truncate extremities of Docidium [Breb.) and
the lobed extremities of Triploceras [Bailey); and until such
a species presents itself, so far as I can see as yet, the distinc-

tions between the two genera seem to be sufficiently well

founded to be maintained.

* Loc. cit., p. 3S.
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How to IFork wifk the Microscope. By Lionel S. Beale,
M.B., F.R.S. Third Edition. Londou : Harrison.

There are few persons to whom modern microscopic re-

search is more indebted than to Dr. Lionel Beale. It is to

his pen that we owe a larger series of works on the struc-

ture and uses of the microscope than to any other living

man. One of his earliest and most useful works was ' The
Use of the IMicroscope in Practical Medicine/ which may be
said to be the manual by which the medical student more
especially works. In addition to this general contribution to .

the literature of his profession, we have from his pen writings

devoted to more special subjects. Thus, in his work on
' Urine and Urinary Deposits/ he has given, not only the

general results of microscopic observations on urinary depo-

sits, but has added a large number of observations of his own.
The nature of these deposits he has illustrated by a series of
' Illustrations of Urine, Urinary Deposits, and Calculi,^ pub-

lished in a separate form. In his ' Archives of Medicine" he
has contributed a series of papers showing how thoroughly he
understands the practical application of the microscope to the

elucidation of the nature of disease. His contributions to the
' Philosophical Transactions,' and his papers in our own pages

on the structure and formation of nervous centres, and the

ultimate conditions of cell-formation, stamp him as one of the

most sagacious observers and original thinkers of the modern
European school—as one amongst the few British micro-

scopists who may take a place by the side of Kolliker, Schwann,
Schultze, Schleiden, and the great school of German micro-

scopic observers. For this reason he has been worthily se-

lected as the editor of the late Dr. Todd's ' Clinical Lectures,'

and also as the colleague of Mr. Bowman in the production

of a new edition of Todd and Bowman's ' Physiological Ana-
tomy.' To have such a man for a guide is the privilege of



264 DR. BEALE^ ON THE MICROSCOPE.

those who are students of the microscope in England ; and in

this volume on ' How to Work the Microscope' we have the

master sitting down to instruct the humblest labourer in the

field of microscopic investigation. Nor has he spared any
pains in striving to make his work useful to those who are

beginning to use the microscope, for he says in his preface

—

" No work can be higher or more useful than that of assisting

to make men original thinkers in any department of science,

and of encouraging original work. Working books by work-
ing men will do far more towards those ends than the most
brilliant discoveries; and the author believes that working
men cannot labour more usefully than by endeavouring to

make othei's work.^' This is a noble aim, and worthy a great

teacher. We wish we could see men of science more gene-
rally impressed with the fact that their labour is useless un-
less it benefits others^ and that the great end of all scientific

research should be the elevation of our common humanity by
the widest possible extension of a knowledge of its discoveries.

We shall not attempt to criticise the details of a work
which, in the course of a few years, has passed into a third

edition. Our readers, however, ought to know what improve-
ments have been made in the present edition. In his preface

he refers to the fact that, since the publication of the first

edition of this work, INIessrs. Powell and Lealand have suc-

ceeded in making, at his request, an object-glass magnifying
1800 diameters. He also expresses a hope, which has since

been realised, that he shall receive from the same makers a

power as much superior to this vV^h as that is to the old T^^h.
In the subsequent parts of his work the author joins issue

with those who think that nothing is gained by the use of

such high powers ; and he has shown by his own researches

that, with careful manipulation, results as accurate and as

fully to be relied on may be obtained by -^th as by J th of an
inch, and that a new world is revealed to tlaose employing the

high powers, which is hidden from those who employ the

lower.

The new matter added to the present edition is more than
twice the amount of the original edition. The author has still

further improved upon the method of injecting and preserving

tissues originally recommended by himself, and adopted with

success by so many recent observers. In this edition the

details of his method of preparing and examining tissues are

given, and for the first time made public.

A new feature also of this edition is a chapter on taking

photographs of microscopic objects. This chapter has been
revised by Dr. Maddox, to whom microscopists owe so much
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for applying photography to the illustration of microscopic

objects. Dr. Beale supplies with this edition a photo-

graphic plate of microscopic objects taken directly from
the object. The delineation of the objects is so accurate and
minute that Dr. Beale has thought it necessary to supply a

lens with his book^ in order that his readers may use it whilst

studying the book. This certainly is a novelty, and suggests

the possibility of some one writing a work on a particular de-

partment of microscopic research, and supplying a set of

specimens and a compound achromatic microscope gratis to

the purchaser of each copy of the work.

Dr. Beale alludes to the fact that the first attempt at illus-

trating microscopic subjects by means of photography was
done in the first volume of the New Series of the ' Transac-

tions of the Microscopical Society/ and published in this

Journal for January, 1854. We have a copy of this plate

before us, and we think it fully justifies continued attempts

at using photography for microscopic illustration. In our

copy the distinctive characters of the proboscis of a fly mag-
nified 180 diameters are perfectly retained ; and although

tliey bear no comparison with Dr. Beale's plate, yet it clearly

indicates that no fear need be entertained of the permanence
of such illustrations, when entrusted to competent hands.

And now, it may be inquired, why has not photography been

more extensively employed to illustrate microscopic papers?

We reply, for ourselves, that it is a matter of expense. As
far as any estimates of expense for such plates as we have

needed is concerned, we may say at once that they have

never been less than three times the expense of the same
illustrations by stone or wood. It has seemed to us that the

advantages to be gained would not justify the expense, and

this is the reason of photography not being used by ourselves.

At the same time we should like to have it known that we
are open to communication from any photographer who
would undertake to reproduce microscopic objects for the

illustration of our papers.

Although Dr. Beale has departed from the form of the

lecture, which his work originally assumed, and divided it

into chapters and sections, he has not departed from the easy

style of the lecture, nor failed to throw in as he has proceeded

his opinions on the great physiological questions of the day.

Thus, he ends a chapter on the " cell" with these remarks :

The living cell, then, consists oi germinal matter im^formed matter

.

The first is the matter upon which alone growth, formation, conver-

sion, and multiplication depend, and these vital processes never occur

unless germinal matter, with its mai-vellous vital power, is present.



256 DR. BEALE, ON THE MICROSCOPE.

The formed material owes its properties partly to the changes

occnrring in the matter when in the living state, partly to the

external conditions present when the living matter was undergoing

change, in fact, at the moment of death ; so that 1 distinguish vital

from the physical and chemical changes of living beings, and main-

tain that in all, matter exists in two states ; the fii-st being that in

which the vital changes go on, while the last is the seat of chemical

and physical alterations. That force of power which compels the

matter to assume temporarily the peculiar state characteristic of all

living matter, but of living matter alone, I call vital power. Of its

real nature we know nothing ; but although, in the present state of

knowledge, we can form no conception of the natiu-e of this wonder-

ful j)ower, there are, it seems to me, very strong arguments against

the notion, now very prevalent, that it is a kind of ordinary force, or

that it corresponds to what we call the peculiar property of each

different inorganic substance, by virtue ofwhich each exhibits certain

constant crystalline forms, certain constant behaviour towards other

substances, &c.
" From my observations, I can di'aw but one inference with regard

to vital power, namely, that it is not any modification of any known
ordinary force. It is not another mode of motion. It is only mani-
fested under certain conditions, but it does not result from those

conditions. That it does not correspond to the properties of ordinary

inanimate bodies is evident, from the fact that it is a power capable

of being transferred from complex particle to particle, and not only

controls the manifestation of ordinary forces, but gives rise to the

formation of certain compounds and structures, which are only to

come into use at some distant time. A fully formed organ is not
first represented by a microscopic organ of precisely similar stnicture,

but by a mass without structui-e at all, and the fully formed tissues

are preceded by the production of several less elaborate stiiictures.

Hence this ' vital i^ower' governs not only the present changes
which present matter is to undergo, but prepares in advance for

changes which are to occur at a future time. It prepares, as it were,

for the formation of structures long before the compounds are

produced from which those stiiictures are to be made. While
ordinary force seems for the most part to affect the surface ofmasses,

vdtal power acts fi-om the very centre of the most minute particle

—

new power seems, as it were, to be for ever emanating from the very
centre of pai-ticles of matter already under the influence of this

power. While ordinary force may change its form, it cannot cease

or be annihilated ; but there is no evidence to show that vital power
changes its form, while, as far as is known, it may be said to cease

—

since no one has yet proved that, when living matter dies, any kind
of force is set free ; and, although it has been asserted that more
force is taken up in the formation of a brain-ceU of a man than
in the formation of a vast quantity of vegetable tissue, there is no
evidence in favour of such an hypothesis but the dictum of specula-

tive wii.ters."

Had we the time and space, we certainly should join issue

with Dr. Beale on his notion that " vital force^^ is not a mo-
dification of any known force. We have now almost a com-
plete demonstration that the physical forces are correlated,

and represent one another, if not absolutely different forms
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of the same force. The same argument which demonstrates

the relation between motion and heat will demonstrate the

relation between heat and vital force ; and we are forced to

believe that, as heat is motion in the red-hot poker and the

liquid water and gaseous steam, so the same force is exhibiting

its agency in the growth and changes of the vegetable and
animal cell.

We conclude our notice of this admirable volume by an
extract from that department of the work intended for the

instruction and guidance of young hands :

" 319. Of Recording Microscopical Observations.—Taking notes of

microscopical observations is a subject of great importance. The
observer must endeavour to acquire the habit of describing in words
the appearance of objects tinder the microscope. This is probably
not so easy as would at first be supposed, although undoubtedly
many persons are able to describe what they see much more correctly,

and with greater facility, than others. Accuracy in describing

microscopical specimens can only be acquired by practice, and I

think it a most excellent rule to take notes of the appearances of

evei'y object submitted to examination. The time is well spent, and
much of what is so described is retained in the memory. The notes
should be short, and should consist of a simple statement of points

which have been observed. Inferences should he carefully avoided,

and nothing should be stated without the observer being thoroughly
satisfied of its accuracy. If he is not quite certain of any observa-

tion, he should express his doubts, or place a note of interrogation

after the statement. The use of indefinite terms should be avoided

as much as possible, and whenever any particular word is used, a

definite meaning should be attached to it. Much confusion has
arisen from the use of terms which have not been well defined. Thus,
the word ' granule,'' by many authors, is appHed to a minute particle

which appears as a small speck even when examined by the highest

powers, as well as to a small body with a perfectly clear centre, and
with a well-defined sharp outline, which would be more correctly

termed a small ' globule.' So, again, the term ' molecule ' has been
employed in some cases synonymously vdth ' granule,' but it would
obviously be wrong to speak of a small globule as a molecule. It

seems to me very desirable to restrict the terms ' granule ' and
' molecule ' to minute particles of matter which exhibit no distinct

structure when examined by the highest powers at our disposal, and
the term ' globule' to circular or oval bodies of all sizes which have
a clear centre, with a well-defined darlc outline. Other examples of the

use of insufficiently defined terms might be pointed out. If an
observer makes use of a term which is generally employed without

any definite meaning being attached to it, he should describe at

length the meaning which he assigns to it, and should, of course, use

it only in this one sense.

"320. Exactness of Description shovild always be aimed at, and we
must remember that with a little trouble this exactness may be
obtained with the use of a small number of words. That appearance

of precision which is often attempted by employing long useless

descriptions cannot be too much condemned. So, also, the practice

of some, of describing every object in the field of the microscope
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without the smallest knowledge of any one of them, has been the

cause of much ridicule, and has brought microscopic observation

into great disrepute. Some have thought to gain the credit of being
accurate observers by carefully measuring every object they see in

every diameter, and putting down in numbers the results of this use-

less ceremony.
" Such reports show that the author is thinking more of himselfthan

his subject. He attempts to acquire a character of extreme minute-
ness of obsei-vation, instead of striving to advance the real interests

of the science which he professes to serve—and instead of endeavour-
ing to excite in the mind of the reader a desire for more extended
knowledge and a wish to take part in a similar investigation, he
perpetually gives undue prominence to himself. He who feels a real

love for his subject will try all he can to enlist others in the same
cause; he will try to remove all difficulties of investigation, and
endeavour to express what he has learned himself, in language which
shall be intelligible to all. A certain mysterious aii* pervading the
description of an observation—an evident desire to coin new words
—and exaggerated statements of the importance of the facts ob-
served, are quite misplaced, where all should be clear, simple, and
intelligible to every one—and too often show indifference to the
subject on the part of the author, and a want of consideration
towards unlearned readers. Nothing, I believe, has been productive
of so much pain and sorrow to earnest men who have devoted long
lives to the prosecution of different branches of natural science, or
retarded the real progress of scientific inquiiy, more than that
affectation of precision, and minute verbose and pompous style of
description, which has been fashionable among some microscopists,
and which pervades the writings of several authorities in this imper-
fectly developed branch of investigation in the present day. All this

is mere pretence, and not real, earnest, useful work—distasteful to
every scientific man and discouraging to every student. An extreme
minuteness in description is by no means a proof of accuracy of
observation. In this manner science becomes encumbered mth
unnecessary words, and earnest students are often intimidated when
they commence investigations for themselves."

Rust, Smut, Mildew, and Mould: an Introduction to the

Study of Microscopic Fungi. By M. C. Cooke. London :

Robert Hardwicke.

There are few persons possessing a microscope who have
not examined more or less attentively the various forms of

common moulds which attack our cheese, pears, grapes, and
almost every eatable thing. A very superficial examination
of these objects will show that they possess a great variety

of structure, and are fully desei^ving patient investigation. It

has not, however, been an easy thing to get to know what
has been done with regard to the structure and functions of
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Tnicroscopic fungi. Most botanists have been aware of tlie

laborious researches of the Rev, M, J. Berkeley, and his de-

scriptions of all forms of British fungi in the last volumes of

Sir W. Hooper's 'British Flora.' But these were not accom-
panied with plates. The researches of Mr. Currey, the Secre-
tary of the Linnean Society, on microscopic fungi, are also

well known ; but then he has published no systematic work,
to which the student of the microscopic forms of fungi could
appeal. Under these circumstances nothing could be more
welcome than an attempt to give such an account of the more
common forms of these fungi than has been done by Mr. M. C,

Cooke, in the pages of our excellently conducted contempo-
rary, the ' Popular Science Review.' An account of these
fungi, embracing all the families which are strictly micro-
scopic, has appeared from time to time, with very clear and
easily understood illustrations ; and they have now been col-

lected together, so as to form an introduction to the study of

microscopic fungi,

Mr. Cooke has evidently studied his subject with great dili-

gence, and is perfectly aware of the best monographs which
have been published, both in this country and the Continent.

As a specimen of the style and matter of the work, we give

an extract from Mr. Cooke's directions to the young col-

lector :

" Having found a plant infected witli some mst or brand, and by
means of a pocket lens assured yourself that it is such, although the
power is insuflficient to tell what it is, collect as many leaves as you
are likely to reqiiire ; place them flat one upon the other, to prevent
their curling up at the edges, should the weather be hot, and yourself
far from home, and lay them in your box ; or if you should take in
preference an old book with stiff covers, place them separately between
the leaves of your book, and they will be in still better condition, if you
desii'e to presei-ve them. Arrived at home with the results of your
trip, proceed at once to lay them between folds of blotting-paper,
submit them to a gentle pressure, and change the papers daily until

your leaves are dry, not forgetting to keep a scrap of paper with each
collection, stating date and locality, to which, after microscopical
examination, the name may be added. When thoroughly dry, your
leaves may be preserved for reference in old envelopes, with the
particulars endorsed on the outside. Fungi on leaves will generally
be examined to the greatest advantage in the fresh state, but, if too
much pressure is not employed in the drying, it will not be difficult

even in that condition to make out their characteristic features.

Care must be taken, by changing their position, that moulds of other
kinds do not establish themselves upon the specimens in drying, or
that when dried they do not fall a prey to Eurotiuvi herbariorum.

" If it is intended to add these leaves to your herbarium, or to form
a special herbarium for them, they should be mounted on white paper,

first by affixing one or two leaves by means of thin glue to a paper
about foui" inches square, on which the name, date, and locaUty may
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be Avritten, and attaching several of these sjsecies-papers to a larger

or ^eHtts-paper, or by devoting each larger paper to a species, adding
in future other varieties, and enclosing all the s/jecies-papers of the
same genus within a folded sheet, on which the name of the genus is

written.
" We have adopted, for our own herbarium, the ' foolscap ' size. A

sheet of paper receives within its fold the specimens of a single

species ; these are affixed to the right-hand page, when the sheet is

open, and a small envelope is attached by its face to the same page
at the bottom, in which loose specimens are kept for minute and
special examination, or as duplicates. "When the sheet is folded, the
specific name is written at the right-hand lower corner, or, what is

better, a strip containing that name and its number is cut from a
copy of the ' Index Fungoiaim,' kept for the purpose, and gummed
in its place. The remainder of this page, which is of white cartridge

paper, is occupied with memoranda referring to the species enclosed,

sketches of the spores, synonyms, references to descriptions, &c. All
the species-papers of each genus are placed together within a sheet

of brown paper, half an inch larger in each direction, with the name
of the genus wiitten at the left-hand corner. A piece of millboard,

the size of the covers, when folded, separates each order.
" When a leaf, or other portion of a plant, is to be examined under

the microscope, with the view of determining the genus and species

of its parasite, it may be fastened with small pins to a piece of sheet
cork, two or three inches square, and about one eighth of an inch in

thickness, such as used for lining entomological cabinets, and so

placed under a lens that it may easily be brought into focus, and both
hands left at liberty ; or a dissecting microscope may be used for the
purpose. From one of the pustules the spoi-es may be removed on
the sharp point of a penknife, and placed in a drop of water on a glass

slide. A thin glass cover is placed over the drop of water, and the
slide is submitted to examination. For further satisfaction it will

often be found necessary to make carefully a thin section of a pustule,

and place this under the microscope, a more troublesome but also

much more satisfactory method. Refei'ence to the Appendix will

soon determine the name and position of the fungus, provided it

belongs to the section to which this volume is devoted.
" If it is thought desirable to mount the spores as permanent

objects, thei'e is no obstacle to such a proceeding. The spores of the
different species of Aregma, of Tripliragniiuvi, and many of the Puc-
cinice, will be worth the trouble. We have tried several media, and
only adopted glycerine or balsam ; either of these, especially the
former, if the greater difficulty of securely closing can be overcome,
will answer the purpose."

Nor let any one suppose that the work of explaining these

minute organisms is one of mere amusement alone. In the

very names of rustj smut, mildew, and mould, we have sug-

gested to us the destruction of our forests and the loss of our
crops; and the student of these forms will find that it is only

by an intimate knowledge of the nature of the fungi which pro-

duce these destructive diseases of plants that man can expect

to control or prevent their attacks. The study of the micro-

scopic forms of fungi attacking plants has led to researches



COOKE, ON MICROSCOPIC FUNGI. 271

with regard to those attacking men and animals ; and it is

now well understood that some of the most inveterate forms

of disease amongst the mammalia are dependent on the at-

tacks of minute fungi. So analogous are the diseases pro-

duced in plants and animals by the attacks of fungi, that

some speculators have not hesitated to affirm their belief in

the fungoid nature of the poison germs which produce the

more alarming contagious diseases that afflict mankind. It

is only by the aid of the microscope, and the suggestions of

such theories as the above, that Ave can ever expect to make
out the nature of those poisons which, generated in one body
and conveyed to another, produce such terrible destruction

of our race. Wherever the truth lies, it cannot be determined

but by an accurate observation of facts; and as these facts

cannot be made visible to the naked eye, to the microscope

we must look for unfolding these great mysteries of our lives.

Mr. Cooke does not, however, dwell on the forms of fungi

Avhich attack the human body. This is less to be regretted,

as the subject, as far as it was understood, has been illus-

trated by Robin and Kiichenmeister. The work of the last-

named author has been translated into English and published

by the Sydenham Society, We give another exam^ple of Mr.
Cooke's book in the description of a very common form of

fungus occurring on a very common plant, and which enables

any person with a microscope to take a peep at the field of

research comprehended in Mr. Cooke's volume

:

" Wliat is the external appearance presented by the ' white rust

'

of cabbages, and allied cruciferous plants, is soon told. During sum-
mer and autumn it occupies the siu-face of tlie leaves and stems of the
shepherd's purse (Capsella bursa-pastoris), with elongated narrow
white spots like streaks of whitewash, and later in the season the
leaves of cauliflowers and cabbages become ornamented with similar

patches, arranged in a circular manner, forming spots as large as a
sixpence. Wherever these spots appear, the plant is more or less de-

formed, swollen, or blistered, even before the parasite makes its

appearance at the siirface. These white pustules have a vegetative
system of ramifying threads which traverse the internal portion of
the plants on which they are found ; these threads constitute what is

termed the mycelium. Not only when the plant is deformed and
swollen with its undeveloped parasite do we meet with the threads of
mycelium in its internal structure, but also in apparently healthy
portions of the plant, far removed from the evidently infected spots.

These threads are unequal in thickness, much branched, and often
with thick gelatinous walls fiUed with a colourless fluid. They creep
insidioiisly along the intercellular passages, and are provided with
certain appendages in the form of straight thread-like tubes, swollen
at their tips into globular vesicles. These threads do not exceed in
length the diameter of the mycelium which bears them. The
appendages communicate in their interior with the mycelium, and
contain within them the same fluid, which at length becomes more
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watery, and the terminal vesicles have their walls thickened, so as to
resemble, on a casual observation, granules of starch. Dr. de Bary
conceives that these appendages serve a similar piarpose to the
tendrils or suckers of climbing phanerogamic plants ; i. e. to fix the
mycelium to the cells which are to supply the parasite with nourish-
ment. As these appendages are always present, it is easy to discover

the mycelium wherever it exists among the tissues of an affected

plant.
" The white pustules already alluded to contain the fruit of the

parasite. Bundles of clavate or club-shaped tubes are produced upon
the mycelium beneath the epidermis of the infested plant, forming a
little tuft or cushion, with each tube producing at its apex reproduc-
tive cells, designated ' conidia.' These conidia appear to be produced
in the following manner :—The tips of the clavate tubes generate
them in succession. At first a septum, or partition, divides from the
lower portion of the tube a conidium cell ; this becomes constricted

at the septum and assumes a spherical shape, at length only attached
by a short narrow neck. Beneath this again the same process is re-

peated to form another and another conidium in succession, until a
bead-like string of conidia surmount each of the tubes from which
they are produced. At length the distended epidermis above is no
longer able to bear the pressure of the mass of engendered conidia
within, and is ruptured irregularly, so that the conidia, easily separat-

ing from each other at the narrow neck, make their escape.
" As long since as 1807 M. Prevost described the zoospores, or

moving spores, of these conidia, and his observations were confirmed
by Dr. de Bary three years since, and are now adverted to by him again
in further confirmation. If the conidia (white spherical bodies ejected

from the pustules of the ' white rust ') are sown in a drop of water
on a glass slide, being careful to immerse them entirely, they will

rapidly absorb the water and swell ; soon afterwards a large and
obtuse papilla, resembling the neck of a bottle, is produced at one of
the extremities. At first vacuoles are formed in the contents of each
conidium; as these disappear, the whole protoplasm (graniilar sub-
stance filling the conidium) becomes separated by very fine lines of

demarcation into from five to eight polyhedric portions, each with a
faintly coloured vacuole in the centre. These portions are so many
zoospores. Some minutes after the internal division, the papilla swells

and makes itself an opening, through which the zoospores are expelled

one by one, without giving any signs of movement of their own.
They take a flat disc-like or lenticular form, and group themselves
about the opening, whence they have been expelled, in a globular
mass. Soon, however, they begin to move, vibratile cilite show them-
selves, and by means of these appendages the entire globule oscillates,

the zoospores disengage themselves from each other, the mass is

broken up, and each zoospore swims off on its own account.
" The free zoospores are of the form of a plano-convex lens, obtuse

at the edge. Beneath the plane face, otit of the centre, and towards
that point of the margin which during the movement of the zoospore
is foremost, is a disc-shaped vacuole with two ciliee of unequal length
attached to its margin ; the shorter ciHa is directed forwards, and
the longer in the oj)posite direction, during the evolutions of the
zoospores.

" The zoospores are produced within from an hour and a liaK to

three hours after the sowing of the conidia in water. They are never
absent if the conidia are fresh, or even a month old, but beyond this
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period their artificial generation is very uncertain. This little ex-

periment is a very simple and instructive one, and may be per-
formed by any one who will take the trouble to follow out these
instructions."

But the most useful part of this volume to the advanced
student is an appendix, in which the author gives a classifica-

tion and scientific description of the fungi which have been
more generally alluded to in the previous pages of the work.
For those who have not their hands already full of work, and
prepared to strike into a new field, w^e promise them a mine
of interest in Mr. Cooke's pages, and a world of undiscovered
beauties to work in.

A Treatise on the Construction, Proper Use, and Capabilities

of Smith, Beck, and Beck's Achromatic Microscope. By
Richard Beck. London : Van Voorst.

It is not often that the makers of scientific instruments
are the most skilful exponents of the principles of their

structure or the authors of discoveries made by their use.

Nevertheless, many departments of practical science afford

exceptions to the rule—none more so than the inventors and
makers of improvements in the microscope, and every micro-
scopist will recollect that Joseph Jackson Lister, after he
had overcome the difficulties of making a compound achro-

matic microscope, set to work to make observations there-

with, and produced a series of highly interesting observations,

which were published in the ' Philosophical Transactions,' on
some of the lower forms of Tunicated MoUusca. It may not

be generally known tliat, so little was the microscope appre-

ciated as an instrument of research by those who conducted
the business of the Royal Society in 1838, that when Joseph
Jackson Lister sent his first great paper to that society, on
the construction of achromatic glasses, and accompanied
it with various observations on the mechanical parts of

the instrument, the paper was sent back to him on this

account, with a request that, as the microscope was, after all, a

mere toy, he would omit any reference to what he considered

mechanical improvements. In this fact we see how danger-
ous it might be to commit the interests of science to any
select body of men, and that it is only in the perfect freedom
of voluntary association that science can progress. The
IMicroscopical Society was shortly after founded, one of the
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great objects of which was to cultivate those scientific re-

searches by which this " mere toy " of the Royal Society
might be made available for the profound scientific researches

for which it was adapted. One of the indirect results of the
rejection of the Royal Society of Mr. Lister's practical sug-

gestions was his connection as friend and adviser of certain

microscope-makers in London. From these houses have
issued the most perfect microscopes that have been constructed

in accordance with Mr. Lister's principles. No one of these

houses has been moi'c distinguished than that of Smith,
Beck, and Beck, and in Mr. Richard Beck, the author of the

present volume, we have a remarkable instance of the combi-
nation of the finished mechanician and accomplished observer.

Previous, however, to Mr. Beck entering the field as an
author, the late Mr. Andrew Ross, the founder of one of our
great microscope-making houses, had written a valuable work
on the physical principles involved in the manufacture and
in the structure of the microscope. This work originally

appeared as an article in the ' Penny Cyclopaedia,' and may
claim priority over all the works that have been devoted to

the history and structure of the microscope during the last

quarter of a century.

The present work is not intended to serve as a history of

the manufacture of microscopes or of microscopic observa-

tions of optical principles. But it gives an accurate account of

the structure and capabilities of Smith and Beck's instruments.

It is hardly necessary that Ave should say that whatever the

microscope demands for its intelligent and successful applica-

tion is provided by this establishment, hence this work
becomes a most useful text-book to all who are seeking for

the best means of conducting microscopic researches. The
work consists of a detailed account of the various parts of

which a microscope is composed, and commences with a

description of first- and second-class achromatic microscopes.

All the apparatus for the working of such microscopes is

described, and is followed by plain directions for the use of the

microscope. These directions include remarks on the various

k nds of illumination, and the apparatus which have been
invented for assisting illumination. In the remarks made by
Mr. Beck on illumination reference is made to the use of test-

objects for measuring both the defining power of the object-

glasses and the means of illumination employed. Whatever
instruments are employed, these remarks will be found use-

ful. A considerable space is devoted to the consideration of

the subject of polarized light to the microscope, and all the

apparatus required is described. Mr. AVcnham's binocular
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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 okl monocular form of instrument. The in-

creased demand for binocular instruments seems 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 nse 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, inider 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 objects.

To those who are the fortunate possessors of one of Smith
and Beck's first-class compound achromatic instruments this

volume will be found exceedingly 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 great 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 executed plates. JNIost 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 are 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

sea-weed from Japan, is quite an achievement in illustration,

and seems to indicate the importance of giving diflferent

asjiects of even minute objects 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.

VOL. V. NEW SER. U
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Hardtvicke's Science Gossip : a Monthly Medium of Interchange

and Gossij), for Students and Lovers of Nature. London.

One of the great means of diffusing a knowledge of na-

tural objects and natural laws is a sound and cheap scientific

literature. With regard to the great mass of cheap lite-

rature, it costs little enough, but then on scientific sub-

jects it is frequently unsound and mischievous. It may be

very amusing to those who read only for amusement to have
natural facts served up in a funny way, but for the purposes

of instruction such literature is positively injurious. It is

on this account that we most cordially welcome ' Hardwicke's

Science Gossip.^ The contents of the work, as far as it has

proceeded, are full of interest, and the articles are written in

a style to be understood by the most uninstructed in the great

natural facts of the world in which they live. All branches

of science are contemplated in this journal, but its contribu-

tions are mainly derived from those who are devoted to the

study of natural history. Microscopic subjects are not neg-

lected, and there are several interesting communications by
microscopical students. We commend this new journal most
heartily, first to our readers, who will all be interested in its

contents, and next to that large class of young persons who,
with literary tastes and leisure, are anxious to utilise their

knowledge. Miscellaneous reading is seldom profitable, how-
ever amusing. Let any one have a pursuit, whether it be
botany, zoology, astronomy, or the microscope, or all these

combined, he will find his reading turned to a purpose, and in

the course of time will feel that the world is wiser and better

for the improvement he has made of his opportunities.
' Science Gossip' is capitally illustrated, contains twenty-

four pages of large octavo letterpress, with double columns,

and is published monthly at the low price of fourpence. It is

really the cheapest scientific journal that has yet been pub-

lished.
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GERMANY.—Siebold's und KoUiker's Zeitschrift.—The
third part for the year of this most valuable and interesting

journal has just been received in England, having appeared

rather late. The first paper it contains is entitled " Researches

on the Sclerotic of Fishes/' by Theodore Langhans, and is

illustrated by two finely executed plates. The paper appears

to be the result of a most complete and extensive series of

observations extended through a vast variety of forms of

fishes. The author treats, in particular, of the histology

and minute structure of the fibrous capsule of the eye. Doc-
tors Hermann and Leonard Landois contribute a most valuable

paper " On the Histological Elements of the Bodies of Insects,"

in which they point out the distribution of the various

tissues entering into the composition of the insect's organism.

Elias Mecznikow sends some " Contributions to the Knoivledge

of the Chcetopods/' which are of some interest. The genera

which he particularly makes the subjects of his remarks, are

Eabricia, Syllis, and Spserodorum, and also a new genus and
species, Microphthalmus Sezelkoivii, which he describes ; two
plates accompany this paper. Perhaps that which will most
interest the readers of our Journal is the last, by Dr. Ernst

Hockell, '' On theSarcode-bodies of theRhizopodsJ" Dr.Hockell

gives a very masterly exposition of the views now entertained

with regard to "sarcode," and advances his own opinion on
the question. The nature of sarcode, and its modifications

in the various parts and in various forms of the Protozoa, is set

forth in twenty-one concise statements, which are remarked

upon in succeeding pages. A coloured plate, well executed,

illustrates this paper.

MuUer's Arcliiv-—No issue of this journal has been received

by us since February, 1865.

Max Scliultze's Archiv.—The second number of this journal,

which was so well inaugurated last May, hns not yet appeared.

Our Continental brethren do not allow their meditations and
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reflections to be haunted by any anticipations of the quarter-

day; they calmly wait till their inclinations tend in the
direction of pul)lication.

Studien des Physiologischen Instituts zu Sreslau. — This
Journal, of which we have the third number before us, is

edited by Professor Dr. Rudolf Heidenhaiu. It contains some
valuable papers on human physiology and histology, as well as

others on comparative physiology. " Anatomical Researches
on a Human Embryo of 28—30 Days " is the title of a paper
by Dr. W. Waldeyer, who also contributes a memoir " On the

Anatomy and Physiology of the Lymphatic hearts ofRanaand
Emys Euro2J(jea."

Wurzburger Naturwissenschaftliche Zeitschrift.—Professor

Kolliker has published in this journal some observations made
by him upon the histology of the Hydrozoa and Ctenophora
in the Firth of Clyde. In these animals he distinguishes

three kinds of connective tissue. One forms the tentacles of

the hydroid polyps^ and all the solid tentacles of the Medusre.
It presents the appearance of a series of cells [muscular cells of

Keferstein) occupying the axis of the tentacle. These cells

possess no contractility ; at least, the tentacles of the iEginidae

and Trachynemidai which present this structure are rigid.

The contractile tentacles owe their contractility to a muscular
layer situated between the cellular axis and the external epi-

thelium. This cellular axis is only a dependence of the

internal epithelium which lines the digestive cavity (Hy-
droids) or the marginal canal (Medusae). It probably acts

as an elastic organ antagonistic to the muscular layer. The
second kind of connective tissue is a substance destitute of

cells, which forms the umbrella of all the simple jNIedusje,

including the gelatinous substance of the natatory bells and
covering-laminjB of the Siphonophora. Sometimes this sub-

stance is entirely homogeneous, sometimes it is traversed by
numerous fibres very like the elastic fibres. In an -^quorea
these fibres are attached to a membrane capable of isolation,

placed beneath the epithelium of the convex surface of the

umbrella. The third form is the well-known gelatinous sub-

stance, with disseminated cells, of the umbrella of the higher

Medusae. Professor Kolliker agrees with Professor Virchow
in denying the existence of these cells in Cyancea capillata.

In connection with this subject, we may draw attention to

the very valuable work which Professor Kolliker is now bring-

ing out, and which every English microscopist who wishes
to work to good eflect, to the furtherance of truth and
knowledge, should get. We mean his Icones Histiologicse.

The histology of the Protozoa has been carefully illus-
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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 field.

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 Eendus.—This publication appears to

have been particularly destitute during the past quarter of

any papers of special interest to microscopists ; as also does

the—
Annales des Sciences Naturelles.—M. Hesse, however, con-

tributes some accounts of his ''Investigations on New or Hare

Crustacea of the French Coasts," one of which, Notoptero-

phorus Bombyx, is found parasitic in the interior of Phallusia

intestinalis.

ENGLAND.—Aimals of Natural History.—We cannot but

regret that we are not able to place some record of the work
of those leaders of zoological inquiries, 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 interest and value that we cannot lose the oppor-

tunity of drawing the attention of the reader to them.

In the same number Professor Gulliver has a paper on the

raphides of Vitacea, an order which stands, lineally, in the

centre of Professor Lindley's Berberal Alliance of seven

orders, and with the affinities thus indicated in the " Vege-

table Kingdom :"

Araliacea.

Berberidacese.

—

Vitace/E.—Pittosporacea3.

Rhaniiiacea.

Professor Gulliver arrives at remarkable results. After

having examined numerous 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
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an abundance of" raphides. Hence he concludes that this is

as good an example of a raphis-bearing order among exotic

Exogens as Balsaminacese, Onagracefe, and Galiaceae^ are

instances in our native plants of that class.

And this is not the only interesting fact, for he shows that

Leea is truly a raphis-bearing genus. Thus, it still further

proves its true affinity with the order, and gives evidence of

the perspicacity of Lindley in retaining Leea under Vitaceae,

notwithstanding the opinions to the contrary of Yon Martius
and other eminent botanists.

Surely such proofs of the importance of raphides and their

organic vesicles as natural characters afford good illustration

of Dr. Lankester's remarks in the ' Quart. Journ. Mic. Soc'
for Jan., 1864, concerning the necessity for further research

into the minute details of the cell-life of the members of the

vegetable kingdom, and of the great value of microscopic

observations in this direction. We may now hope that

systematists will perceive the necessity of more attention in

future to this interesting and important subject.

Professor William King, who has lately excited Dr. Carpen-
ter^s ire by daring to doubt that Eozoon Canadense is an
organic phenomenon, replies in the same number of the
' Annals ' \evy amply to a counter-charge of inaccuracy, re-

newed by Dr. Carpenter. The matter under discussion is the
" Histology of two specimens of Rkyncopora Geinitziana."

Professor King contends, as he did some years since, that the

shells of these Brachiopods are perforate. Dr. Carpenter, on
the other hand, says that they are merely punctate, and in

the columns of the ' Reader ' has (so says Professor King)
attacked his opponent with personalities. Thus stands the

matter at present. It seems strange that a decision cannot

be arrived at as regards a matter of fact ; but we have seen it

so before.

In the July number that most valued and indefatigable

Nestor of botanists, Dr. Greville, describes some new genera

and species of those little plants, his researches on which have
contributed so much to the reputation of the ^ Transactions of

the Microscopical Society of London.^

The species described belong to the genera Palmeria (new),

AsterioneUa, Surirella, Creswellia, Hemiaulus, Amphiprora.
The Rev. W. A. Leighton, B.A., communicates a paper on

the gland of the phyllodium of Acacia magnifica, which he
has carefully investigated by means of the microscope. He
states that " the stamens, and indeed every portion of the

floral whorls, will be found beautiful and interesting objects.
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as from theii' extreme transparency the cellular tissue and the

spiral vessels are distinctly displayed, without any dissection

or other preparation than being placed in a drop of water.

Messrs. Parker, Jones, and Brady, conclude their essay

on the " Nomenclature of the Foramimfei'a '' in the same
number (Jtdy) . There is also a paper '' On the Presence

of certain Secreting Organs in Nematoidea" by Alexander

Macalister, of the Royal College of Surgeons of Ireland,

which is of particular interest as appearing at the same
time as the valuable paper of Mr. Charlton Bastian on the

Nematoids, which we shall notice below. Four series of

glandular organs have been already described in different

Nematoids, and Mr. Macalister now describes an apparatus

which is entitled to rank as a fifth kind of secreting organ,

separate in function from any of those at present known.
Those already recognised are—1st, the salivary caeca of

Gnatliostoma and Strongylus ; 2nd, the glandular walls of the

oesophagus of Ascaris, described by Cloquet ; 3rd, the intes-

tinal creca common in man^^ species ; and 4th and last, omit-

ting the reproductive glands, the curious tubular organ

described by Siebold in the Strongylus auricularis and others,

opening near the middle of the body on the ventral aspect.

To these four it is proposed by the author to add a group of

organs which he has discovered in the Ascaris dactyluris, Rud,
a small white entozoon, infesting in enormous quantities the

large intestines of Testudo graca. The glands are four ovate

or pyriform bodies, attached to the inferior portion of the

intestine, just at the point where there is a constriction which
separates a dilated portion from a small narrow rectum. The
bodies are evidently glandular; but Mr. Macalister is at a

loss to find their homologues in other invertebrates, and con-

jectures that they may form a renal apparatus. Be this as it

may, in the aquatic larva of a dipterous insect, the Corethra

pJumicornis, are to be found four long caical tubes, of

glandular structure, in an exactly similar position, attached to

the wall of the intestine and opening into it. These also may
not improbably be renal organs; and we would just draw
attention to the similarity existing between these bodies (at

present imperfectly described) and those discovered by Mr.
Macalister.

Professor Gulliver, whose continued observations on raphides

we have chronicled above, has also some interesting notes on
the pollen-grains of various species of Ranunculus. His
observations are thus stated :

—

R. auricomus, pollen-grains

round and smooth, and ^,^rth of au inch in diameter. R.
acris, pollen-grains round and smooth, and ^Tiyth of an inch
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in diameter. R. repens, round and smooth, and -^^-jrth of an
inch in diameter. jR. bulbosns, round and smooth, and -=4-7 th

of an inch in diameter. R. kirsutus, pollen-grains smoothish,
with three depressed scars, and ^i-^tli of an inch in diameter.

R. arvensis, pollen-grains round, rough, and so much larger

than those of the other species as to measure 44-uth of an inch
in diameter. The roughness remains when the pollen-grains

are treated either with dilute acids or water.

Proceedings of the Eoyal Society.—" The Croonian Lecture."

—Dr. Lionel S. Beale, of King's College, has this year been
honoured by the office and duties of Croonian Lecturer, the

subject of his lecture being " On the Ultimate Nerve-fibres

distributed to Muscle and some other Tissues ; with Observa-
tions upon the Structure and Probable Mode of Action of a

Nervous Mechanism.'^ Most of our readers will, doubtless,

be acquainted with those various essays of Dr. Beale which
have from time to time been noticed in these images, and also

those memoirs which he has communicated specially to our
Society or Journal. The whole question is in this lecture

reviewed, the latest researches of its author given, and a very
firm case made out, which we should think both Professors

Kiihne and Kolliker combined will find it difficult to success-

fully attack. The fact is that the whole cause of dispute

between Dr. Beale and foreign observers is this : — Dr.
Beale has the finest glasses in the world to work with,

and consequently sees more, and further into these struc-

tures, than his opponents. Their diS'erences are thus stated

by Dr. Beale:—"With regard to the ultimate arrangement
of nerves in muscle, the conclusions of Kolliker accord

more nearly with my own than those of any other oliserver.

Kolliker agrees Avith me in the opinion that the nerve lies

upon the external surface of the sarcolemma ; but what he
regards as ends or natural terminations I believe to be mere
breaks or interruptions in fibres which, in their natural state,

were prolonged continuously. And there is this further broad
difference between foreign observers and myself, that while

they consider that each elementary muscular fibre is very

sparingly supplied with nerves—a very long fibre receiving a

nervous supply at one single point only—I have been led to

conclude that every muscular fibre is crossed by very delicate

nerve-fibres, frequently, and at short intervals, the intervals

varying much in different cases, but, I believe, never being of

greater extent than the intervals between the capillaiy ves-

sels.'' Dr. Beale's lecture will shortly be published sepa-

rately, illustrated by his beautiful drawings.
" On the Anatomy and Physiology of the Nematoids, Para-
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sitic and Free ; with Observatiotis on their Zoological Posi-

tion and Affinities to the Echinoderins," is the title of an able

memoir by Henry Charlton Bastian, M.A.^ M.B., F.L.S.,

communicated to the Royal Society on the 13th of June last.

After commenting upon the many conflicting statements

which have been made concerning the anatomy of tliese ani-

mals, the author alludes to the increased interest which has

lately been thrown over this order by the discovery of so many
new species of the non-parasitic forms, marine, land, and
fresh water. He has entered fully into the description of the

tegumentary organs, and has recognised a distinct cellulo-

granular layer intervening between the great longitudinal

muscles and the external chitinous portion of the integu-

ment. He confirms Dr. Schneider's conclusions as to tlie

nature of the transverse fibres attached to the median lines,

and also with regard to the form of tlie nervous system. That
which Mr. Bastian has to say about the water-vascular sys-

tem is interesting in connection with the paper of Mr. Maca-
lister which we have noticed above. Mr. Bastian considers

the water-vascular system of Trematoda and Tseniada, as well

as Nematoda, a purely excretory glandular apparatus, there

being little or no provision for the oxidating poi-tion of the

process of respiration, and thinks that this deficiency may be
compensated by a greatly increased activity of glandular

eliminating organs. .The author also brings forward some
interesting facts with regard to the " tenacity of life" of some
of the free Nematoids, and their power of recovery after pro-

longed periods of desiccation. He concludes by pointing

out some resemblances between these animals and the
Echinoderms, particularly^ iti the nervous system and integu-

mental pores, and states that he would regard the order

Nematoda as an aberrant division of the class Echinoder-
mata, to which expression of opinion but few zoologists will

feel inclined at present to consent.

Dr. Wilson Fox, of University College, has a paper on the
"Development of Striated Muscular Fibre," on which subject

it may be remembered that we published a memoir some
time since, by Mr. Lockhart Clarke.

" Researches on the Structure, Physiology, and Development

of Antedon [Comattda, Lamk.) rosaceus," is the title of an
important memoir by Dr. Carpenter, on a subject in which he
has been for some time engaged. The gradual series of changes
by which the plates of the calyx of the young pentacrinoid

larva become converted into the skeleton of the adult are

fully and carefully traced. In the adult the oral and anal

plates have completely disappeared, and no part of the pri-



284< QUARTERLY CHRONICLE.

mordial calyx of the pentacrinoid larva is traceable in it until

the adherent pieces which form its base are separated, and
the minute rosette-like plate is discovered, which is formed
by the metamorphosis of the basals, and was first made known
by Dr. Carpenter. The anatomy and physiology of the vis-

cera, &c., will form the subject of a future memoir.
Mr. J. W. Hulke has contributed a paper on the " Chame-

leon's Retina' of which a short abstract appears in the ' Pro-
ceedings' of the Society, of June 15th.

Miscellaneous.—The meetings of Section D at the British

Association gathering, which has just terminated at Birming-
ham, were not very rich in papers on subjects in the investi-

gation of which the microscope had been used. It is a some-
what difficult thing to know whether such papers as those of

Mr. Spence Bate " On Praniza and Anceus," of INIr. Norman
'' On Marine Invertebrata drerJried off Guernsey," &c., come
rightly within our domain. Assuredly these gentlemen have

had to use their pocket glasses, and not ^infrequently their

microscopes, in the identification of the forms obtained ; and
hence we may claim to bring their researches before our

readers' notice, and hope to be able to obtain abstracts of

these communications for our next Chronicle. Sir John
Lubbock's paper, " On the Development of the Larva of Chlceon^

[Ephemera),'' was one of very great interest, and will be
published in the Linnsean Society's ' Transactions,' in which
a former part of the same series of observations has already

appeared. There can be no possible excuse for an idle micro-

scopist when such charming and invaluable investigations as

these are to be made on the commonest of water-animals. Why
is not a large body of observers found ready to join in this field

of research—to sit down patiently and intelligently to watch the

changes of some of our most common insects and other in-

vertebrates from the egg to maturity ? English microscopists,

as a rule, are too fond of playing with their instruments, when
they might turn them to the highest possible purpose—the

investigation of truth.

In Sub-section D a lively discussion on cell theories took

place, in which Drs. Lionel Beale and Hughes Bennett, Mr.
Turner and j\Ir. Jordan, took part.

Dr. KoUeston, the Professor of Physiology in the Univer-

sity of Oxford, brought forward an admirable paper " On
Certain Points in the Anatomy of Lumbricus terrestris," in

which he added some interesting discoveries of his own on
this subject to the details already recorded in Mr. Ray Lan-
kester's essays published in this Journal. They referred

principally to the muscular system and the salivary organs.



NOTES AND COERESPONDENCE.

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, globose,

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

y.Z8S X2SG

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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getlicr; but as, on drying it and subjecting it to the flame of

a spirit lamp, it becomes more or less distorted, and the

markings are almost obliterated, I have come to the conclu-

sion that it is more likely of a membranous nature.

When the animal, moving through the water, presents the

edge of its shell to the spectator, this is seen to have scarcely

any depth, and looks like a cocked hat turned edgeways.

I have found it in tolerable abundance associated with

Dijfiugia spiralis, D. proteiformis, &c. ; but as it is much
smaller and extremely diaphanous, it may be easily over-

looked.

The accompanying drawings of t^^o separate specimens
found in the same drop of water, though not artistic, are

faithful representations of the creature and its house, having
been carefully made under the microscope with the aid of tlie

camera lucida.

If this is a new species, I think it may be appropriately

named " triangulata.^'—Fred. H. Lang, Reading.

Araehnoidiscus.—In the ' Quarterly Journal of INIicroscopical

Science' for April of the present year, pp. 133 and 167, an
account is given of an Araehnoidiscus found on the Irish

coast, and it is there stated to be the second occurrence of the

genus on the British coasts.

I have in my cabinet a specimen of OdonthaJia dentata

covered Avith Archnoidiscus, probably Ehrenbergii; it was
given me in 1857 by Charles Johnson, Esq., Botanical Lecturer
at Guy^s Hospital, among whose collection of seaweeds it had
been for about thirty years, and was originally obtained from
the late James Sowerby, author of ^English Botany."* The
specimen of Odonthalia is British, although the exact locality

is not stated on the specimen from which the fragment was
taken.—W. T. Suffolk, Camberwell.

Maltwood's Finder.—Your correspondent "A.^^ very properly

directs attention to the importance of a uniform method of

using Maltwood's finder, and suggests various modes of

determining the exact position occupied by any object on a

slide.

Permit me to place before your readers a description of the

method which I adopt, and which I find admirably adapted
to the ready re-discovery of any object, even with the highest



MEMORANDA. 287

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-

11 Q

ing figures and lines, — ; I then register the position of the
128

1 8"

object thus, — with a point (•) on the exact position which
28

indicates the centre of the field where the object will be

found ; if the figures and lines seen on the finder be thus,
~"

I again with a point indicate the exact position of the oljjcct.

Should two or three objects be registered for one field, I mark

their position thus, Loj^J. If the field of the finder be divided

26 2
thus,^ -, I again indicate the exact position by a dot (•). In

Newcastle-on-Tjme 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 Lmnbricus.—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 ' Regno 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 Lankestek,

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 estimating

magnifying powers. If it were attempted to calculate how

many times an object were magnified by comparing it with a
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scale iavariably held on the same level as the object when on
the stage, but not always at the same distance from the eye,

we should have some astonishing results; for instance, by
doubling the length of the body the magnifying power
would also apparently be doubled ; but this we know to be

impossible.

As regards the illumination of the podura scale from above,

when under an -^th object-glass, I have had the pleasure of

sending Mr. Lang a specimen suited for such examination,

and he has told me since that he can confirm my representa-

tions as to the appearances ; at the same time I must confess

that I have not explicitly stated in my description the fact of

having made allowance for the image being reversed by the

microscope, and consequently Mr. Lang was perfectly justified

in presuming that I had overlooked this essential point.

Respecting the conclusions Avhich I have ventured to draw
from those appearances, which are now confirmed by another

observer, I merely leave them for the further criticism of those

who may be interested in the subject.

—

Richard Beck, Lister

Works, Upper Holloway.
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MicEOScopicAL Society.

Jime Mth, 1865.

James Glaisher, Esq., P.E.S., in the Chair.

The Chairman announced that the Council had taken into

consideration the question whether they should endeavour to
obtain a Charter of Incorporation for the Society, with a view to
improving its status and position. A Committee had been ap-
pointed to inquire into the probable expense of effecting this

object, and a " Charter Pund " would probably be established,

which the Members would be invited to support by guarantees or
subscriptions.

A paper " On the Anatomy of the Generative Organs in cer-

tain Pulmo-gasteropoda " was read by Alfred Sanders, Esq.,

M.R.C.S., F.L.S., &c. (See ' Trans.,' p. 89.) The thanks of the
Members were awarded to Mr. Sanders.

Mr. Browning then read the following paper on " The Applica-
tion of the Spectroscope to the Microscope." (See ' Trans.,' p. 107.)
Mr. Browning added—This arrangement answers equally well,

whether applied below the stage or in place of the eye-piece. Of
course each method would have its advantages for different classes

of objects. Direct-vision prisms, such as he had used in a spectro-

scope made for Mr. Gassiot, had been pointed out both by Mr.
Slack and himself as especially adapted for this purpose. They
also would be applied either above the eye-piece or below the
stage; indeed, Mr. Sorby had devised special contrivances for

using them both ways.
After some remarks from the Chairman on the great results

which might be expected to follow from Mr. Sorby's and Mr.
Browning's joint labours, and the importance of new discoveries

and applications being from time to time brought before the
Society,

Mr. "Wenham said—I have only to remark that Mr. Browning
seems to be working in the right direction in making the applica-

tion serve two purposes. I may point out that there is a wide
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difference between the uses of the two instruments—Mr. Sorby's

original instrument represents the application of the microscope

to the spectroscope ; on the other hand, fig. 7 is the application

of the spectroscope to the microscope. In that case we produce a

spectrum of very small size, and magnify it up again. We are

necessarily limited to low powers ; but, according to my limited

experience with the instrument represented by fig. 7, the higher

the power the better the result.

Mr. Browning.—That is so.

Mr. Wenham.—I should like to ask Mr. Browning the width
of the jaws under the slit. As far as I have observed, it has

always seemed desirable to get rather a wide slit, because in

having it close to the prism we get it narrow, and the loss of light

from dust and other irregularities on the edges of the jaws are

detrimental to the eftect. Mr. A¥enham then asked Mr. Browning
if he had observed the actual width of the slit.

Mr. Bro'wning said he had not. He thovight it must be some-
where between -jq^-q and x^Vo ^^ ^^ ^^^^ wide. He might add
that Mr. Sorby was quite of Mr. Wenham's opinion, that the

spectroscope should be applied to the eye-piece of the microscope.

Mr. Wenham said that it showed indications which could not

be seen in the ordinary way. AV^ith the other instrument it was
difiicult to analyse a fluid of auy thickness ; but if an apparatus

could be produced on the opposite plan, they would be able to

examine the cells of the blood or of chlorophyll.

Mr. Slack referred to some experiments which he liad made
with Mr. Browning's instrument, and said that the prism found
best for observation of the bands might be inapplicable to many
purposes for which microscopists would like to use the apparatus.

He felt sure that Mr. Browning's arrangement would prove a

valuable one ; but the question of expense was one of some
importance. Mr. Slack added, as soon as Mr. Browning had given

him the opportunity of trying the prisms made for Mr. Gassiot's

electrical experiments, it had occvirred to him that there was the

very thing that was wanted, and the application of it that had
been made seemed to warrant that idea.

The Chairman asked Mr. Browning to state the price at which
the spectroscope could be applied to the microscope, and whether
it was equally available for transparent and opaque objects.

Mr. Browning said that Mr. Sorby's object and his own had
always been to produce the most perfect kind of instrument at

the lowest possible price, and he felt confident that when the

instrument was made as perfect as it could be made its cost

would not exceed £4< or £5.

Mr. Beck said it appeared to liim that no definite result had
been produced, and that Mr. Sorby had not yet obtained a prism
which gave what was actually required. The one he tried was not
convenient in use, and the other did not give sufiicient dispersion.

He had examined a spot of blood with the former, but without
obtaining a satisfactory result. He had seen nothing except Mr.
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Sorby's diagrams, but be did not perceive wbat progress bad
really been made in tbe instrument, and be tbougbt that tlie

matter stood just wbere it was left by Mr. Sorby in bis paper in

tbe ' Quarterly Journal.' How far he would be able to work out

a direct-vision prism remained to be seen ; but what was required

was some actual result.

Mr. BROWNiNa stated he had received four letters from Mr.
Sorby, in which that gentleman said that a direct-vision prism
with which he bad been supplied gave him all he required. With
reference to wbat Mr. Beck had said, he would remarJc that if they

tried to examine a spot of blood on the microscope wdtb an instru-

ment Avhich could only be used for transparent objects, a success-

ful result would, of course, not be likely to be obtained.

Mr. BiiooKE.—I do not understand by what means Mr. Sorby's

original apparatus can be applied to opaque objects.

Mr. Beck.— That is precisely the tendency of the remark I

made.
Mr. Browning.—Mr. Sorby is now engaged with the direct-

vision prism examining opaque objects.

Mr. BiioOKE.—But, as far as I understand, the production of

spectra from that spot of blood is a result obtained, and one
which could not have been obtained from Mr. Sorby's original

apparatus. I should like to ask Mr. Browning if as good defini-

tion could be obtained by the compound prism as by an ordinary

train of prisms placed in tbe usual way.
Mr. Browning.—"Where low powers are used, and the spectra

are small, I believe equally so. I cannot distinguish between
them. This instrument, which contains only a simple prism,

placed at tbe angle of deviation in the ordinary way, does not give

superior results.

Mr. Brooke.— I was only judging from the spectroscopes which
I saw about three years ago in the Exhibition, and which were
not so good in definition as the ordinary instrument.

Mr. Browning.—That arose from using prisms with too obtuse
angles. Hoft'man uses prisms with angles of 90°. Nearly all the
prisms are made of flint-glass, with masses of veins in it. Dr.
Miller, who was in the room just now, gave me one of Hoflfman's

to adapt to his microscope, and we found it so veiny that we could

not use it for the purpose at all. The lines were not sharp enough.

Mr. Slack has seen the action of Mr. Grassiot's prism. It is a

direct-vision prism, such as is shown there, for getting the spectra

of metals. Mr. Huggins has used it, but he had no fault to find

with it, and, indeed, liked its performance very much.
The Chairman said—The paper Mr. Browning has read was

promised last month. I am now very glad that I did not press for

it. The letter quoted by Mr. Beck, in which Mr. Sorby states

that direct-vision prisms do not perform satisfactorily, was written

on the 22nd of last month; the letters Mr. Browning has just

alluded to have been written by Mr. Sorby this month, one so

late as the day before yesterday ; in them he states that such im-
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provements have been made in that short space of time that their

pei'formance is now everything that could he desired. See what

we have gained by waiting a month longer! This strikingly illus-

trates the remark I made before this discussion commenced, on

the importance of one being made acquainted with the most recent

improvements. I have now merely to ask Mr. Browning to let

me see Mr. Sorby's recent letters to which he has referred.

Mr. Beck then read a paper " On a New Form of Live-Trap

and Parabolic Eeflector." (See ' Trans.,' p. 113.)

A paper " On New and Eare Diatoms" was read from Dr. Gre-

ville. (See ' Trans.,' p. 97.)

Mr. Wenha:^ read a paper " On the Fracture of Polished Glass

Surfaces." (See ' Trans.,' p. 105.)

Mr. Beowxinq- asked Mr. Wenham if he had tried the effect

of a screw on the surface of glass. The subject was an interesting

one, and the more so because the microscope and polariscope could

be used to detect the change effected.

Mr. Wexha^o: said the polariscope afforded an excellent indica-

tion of the condition of glass when under a strain. If it was under

the compression of a screw, the polariscope would show colours in

the vicinity.

Mr. Biio'w>-iKG said he had tried that, and always carried a

polariscope with him for the purpose, but he should like to know
whether the effect was permanent.
Mr, "VVenham.—It requires this peculiar burnishing action to

produce a permanent result. I may here mention, in reference

to a remark just made to me by Mr. Beck, that when a glass tube

breaks, in consequence of a metal wire having been passed through

it in contact with the surface, it gives a loud sound, like the report

of a pistol. Some imagine that if the wire is merely passed down
without touching the tube it will have the effect I have described

;

but I have never found this to be the case, althougli I have always

found a simple touch to be sufficient.

Mr. Beck.—I am no barometer-maker myself, but I under-

stand that the makers never touch a tube with a piece of metal,

as the tube w^ould in that case certainly break. I apprehend Mr.
"Wenham could not pass a wire along a long barometer-tube with-

out touching it in some Avay.

The CuAiEMAiS' then declared the meeting adjourned to the

11th October.

The following are Extracts from Mr. Sorhfs letters forwarded to

the Fresident, and jyullislied ui] Ids permission.
^

June '7th, 1863.— "I have not attempted much work with the

new plan, being anxious to wait until I had got all the apparatus

finished ; but I have tried enough to see that it will be a very

great improvement on my original method. I applied it yesterday

to a very curious, most rare kind of crystal, in a meteorite, which
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gave a spectrum unlike any I have yet seen, and perhaps may
lead to some interesting results. It was a case in which the old

plan would not have answered at all."

Jtme dtJi.—" I spent the whole of yesterday and to-day in most
carefully going over all sorts of test-objects with the new prisms,

making, and trying, a great variety of schemes. On the whole,

the improvement we have effected is most striking. Unless you
had worked with the original arrangement I think you would
hardly believe the advantages of using the prism over the eye-piece.

One can in this manner overcome the effect of partial opacity. I

have contrived a slit to put into the eye-piece, which can be made
broad, so that the object can be distinctly seen, and then narrow
for use ; and also arranged it so that the length of the slit can be

made either the whole width of the field or very narrow. This is

a great advantage in looking at small objects in large sections of

rocks, &c., for one can see before putting on the prism that only

the object under examination is behind the open part of the slit."

Ju?ie 12th.—" The best tests are—1st, that the absorption-bands

in blood can be seen when they are very faint ; 2nd, to well

divide the bands in a very dilute solution of permanganate of

potash ; and 3rd, to see distinctly the very fine line given in the

red by a very pale blue solution of chloride of cobalt, in a concen-

trated solution of chloride of calcium. This is so fine that it

looks like a Frauuhofer's line. A dispersive power that will show
all these well is about all that one could wish. The combined

prisms do this."

PRESENTATIONS TO THE MICROSCOPICAL SOCIETY.

May lOth, 1865.
Presented hi)

Ou the Parasitic Origin of Pleuro-pneumonia in Cattle.

By Thomas Shearman Ralph, Esq., M.R.C.S. , The Author.

Sidereal Chromatics ; being a Reprint from the "Red-
ford Cycle of Celestial Objects," and its " Hartwell

Continuation " on the Colours of Mnltiplc Stars.

By Admiral W. H. Smyth, R.S.E., &c. &c. . Ditto.

Hiimatologische Studien. Von Dr. Alex. Schmidt . Ditto.

Quarterly Journal of the Geological Society, No. 82 . The Society.

Transactions of the Linnean Society, Vol. 21 . Ditto.

Proceedings of the Academy of Natural Sciences of

Philadelphia, Nos. 1 to 5 . . . Ditto.

Popular Science Review, No. 15 . . . The Editor.

Intellectual Observer, No. 39 . . . Ditto.

The Annals and Magazine of Natural History, Nos. 88

and 89 . - . • . Purchased.

Eight Slides of the oldest known Fossil, Bozoon cana- Dr. W. R.

densis ..... Carpenter.
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June nth.

Dc vero Telescopii iuventore, Accessit etiam centuria

observatioiium Microscopicarum. By Petro Borello,

1G55 ..... F.C.S. Roper,Esq.

A Collection of the Minute and Rare Shells lately dis-

covered in the Sand of the Sea-shore near Sand-

wich. By Wm. Bovs, Esq., F.S.A., and Geo.

Walker, Esq. . " . . . Ditto.

List of Diatomaceaj occurring in the Neighbourhood of

Hull. By G. Norman, Esq. . . . The Author.

A Treatise on the Construction, Proper Use, and Capa-
bilities of Smith, Beck, and Beck's Achromatic
JMicroscopes. By Richard Beck, Esq. . . Ditto.

Photograph of a small Glass Tumbler . . E.. Beck, Esq.

Proceedings of the Literary aud Philosophical Society

of Liverpool, No. IS . . . The Society.

Intellectual Observer, No. 40 . . . The Editor.

The Annals and Magazine of Natural History, No. 90 . Purchased.

The Quarterly Journal of Microscopical Science, Nos.
4 to 33 inclusive, Old Series . . . H. Rutt, Esq.

Ditto, Nos. 1 to IG inclusive, New Series . . Ditto.

W. G. Searson, Curator.

Natural History Society of Dublin.

On the OccuRREKCE of Spiral Vessels in the Thallus of
EvERNiA pru^tastri (Acli. J Linn., sp.). By Admiral T.

Jones, F.LS., F.G.S.

"Whilst examining tlie tballus of Evernia j^nmastri, gathered at

Curraghmore, my object being to ascertain whether certain dark
spots on it were parasitic, fungoid, or of insect origin, I was sur-

prised to find bundles of spiral vessels. The portion under ex-

amination fln the table of the microscope was necessarily very

minute. I satisfied myself that the dark spots were occasioned by
insects ; but, after repeated attempts, I did not succeed in again

finding spirals. It is, however, desired to record this occurrence

of spirals, and Mr. Archer has very kindly made a sketch of them,

which accompanies this paper. I have always taken the greatest

pains to perfectly clean the glasses I use in microscopic examina-
tions, and I do not believe any error has been occasioned by
neglect of this necessary precaution ; but as I failed in my attempt
to find these spii'al vessels a second time, I think it prudent
merely to record their occurrence.

Dr. David Moore, F.L.S., considered the society should feel

itself much indebted to Amiral Jones for making it the medium
by which he made public so remarkable an observation. Ho had
himself seen the specimen, and believed that not only did the
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sketch convey a correct representation of what he had seen, hut
that the vascular bundles had not intruded from some other

source during the manipulation. Spiral cells have been found in

certain fungi, and analogy woidd possibly lead one to expect their

being met with belonging to a lichen. He thought that some of

the cells he had seen in the preparation shown to him by Admiral
Jones, presented somewhat of a " scalariibrm " appearance, and
this present record, especially if hereafter confirmed, would be

extremely valuable.

Admiral Jones exhibited the original specimen of Evernia pru-
nastri, bearing the black dots, within the substance of one of

which he had found the remarkable spiral vessels forming the sub-

ject of the present communication.

Mr. Archer, Avho had to thanlc Admiral Jones for having kindly

afforded him an early opportuniry to examine the singular pre-

paration obtained from the lichen in question, believed that the

drawings thereof, which he had endeavoured to make, conveyed at

least a correct idea of the vascular bundles themselves thus found
in a plant so unexpected. He did not consider these " vessels

"

were any of them " scalariform," or "annular," but were strictly

" spiral." After examining the specimen very carefully, he was
in very few instances able to see the ends of these spiral vessels,

owing to their being, without injuring the preparation, so inex-

tricably immersed in the brown cellular mass, mixed with frag-

ments of coarse pellucid fibres, which together seemed to form
the substance or tissue producing the dark dots apparent on the

surface of the lichen, and which had first attracted Admiral Jones's

attention. Mr. Archer stated, however, that where he had been

able to see the extremities of the vessels he had found that they

gradually tapered ; and he drew attention to one instance depicted

in the sketch, in which one had been broken off by the pressure,

and the fibre uncoiled—thus proving its strictly spiral character.

These vessels, indeed, by mutual contact, sometimes acquired

somewhat flattened surfaces for a considerable length, and the

fibres, following the angles thus produced, assumed sometimes an
apparently transverse ("annular"), or, when the angle of the

vessel rendered itself especially evident, a sub-scalariform appear-

ance ; but he thought, nevertheless, that the fibres were through-

out actually spiral. Mr. Archer adverted to what appeared to

him to be a singularity of the vessels forming these vascular

bundles. This was, that not infrequently certain (sometimes

several) vessels, running up and down, parallel with the other

vessels of the bundle, upon meeting, did not overlap, but suddenly

diverged at right angles from the rest, and were prolonged con-

currently in a direction vertical to them, and parallel and juxta-

posed to one another, the entire bundle thus forming somewhat
the figure of a T. This seemed to be something different from

the bundles merely giving off what might be called branches, or
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simply divaricating. He ventured on this observation for inform-

ation's sake, and would leave to those acquainted with the

histology of the higher plants the decision as to whether this was
a circumstance of special singularity or weight. He thought,

then, that this seemingly unusual arraugement, coupled with the

apparent completeness and intimacy with which these vascular

bundles were immersed in the brown, indefinite, cellular mass,

whatever may have been its origin, seemed to point to the conclu-

sion that they actually belonged thereto, or at least were found in

it, and were not accidental foreign intruders during the manipu-
lation, which latter assumption, indeed. Admiral Jones's well-

known scrupulous care would a 2^^'iori forbid. This assumed,
then, notwithstanding that Admiral Jones's researches had not

disclosed any more of these spiral vessels, the observation thus re-

corded seemed of very great interest, and, as far at least as it

went, noteworthy in a very high degree.

Dr. Grimshaw coincided with Mr. Archer that the circumstance

of the vessels forming the bundles standing out at riglit angles

from the rest, in the manner wliich had been drawn attention to,

was singular, and he was not aware of a similar instance.

Descrij^tion qf'a New Species q/DociDiuii (Ereb.), from Hong-
Kong. By "William Akcher.

Family Desmidiaceje, Genus Docidium Q3Hh.)

Docidhcm Kayei (sp. nov.).

Plate VII, Kg. 2.

Specific cliaracters.—Frond stout, about five times longer than
broad ; segments with four whorls of prominent, shoi't, stout,

jiyaline, qiiadripartite spines, and a terminal whorl of hyaline

simple spines ; ends truncate.

Locality.—Kowloon, on the mainland, opposite Hong-Kong.
General description.—Prond about five times longer than broad,

stout ; suture forming a somewhat prominent rim ; segments about
two and a half times longer than broad, slightly and gradually
taperiug, with four prominent transverse whorls of short, stout,

hyaline, quadripartite spines, their points divergent and subacute,

and with a fifth wliorl, just under the ends, of short, stout, subacute,

simple spines ; ends broad, truncate. The margin of the body of
the segments presents an undulate outline, (including the terminal)

forming five prominences and four intervening depressions. It

is, of course, only the marginal prominences which impart this

undulate outline—they really form whorls (Mr. Kaye informs me
ten in each whorl), and on their summits are seated the hyaline

quadripartite spines, forming gradual continuations of the promi-
nences, and which are here so characteristic. The basal undula-
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tion, as is usual iu tliia genus, is somewhat larger than the others

which very slightl}^ and gradually diminish upwards. The termina,

clear space in the endochrome large, circular, well defined ; active

granules very numerous.
Measurements.— " Length of frond -gij, breadth ^i^ of an inch "

(Kaye, in litt.).

Affinities and differences.—The whorls of hyaline quadripartite

spines abundantly separate this beautiful species from every other

belonging to this genus, or to Triploceras (Bailey). In outline

of frond, indeed, it seems much to resemble JDocidium nodosum
(Bailey), but that species is quite destitute of spines. There is

no other species, taking even the general form of the frond merely

into account, and irrespective of the spines, with which, so far as

I can see, there is tlie least necessity to contrast this form. The
spines seem to me to be quite similar in structure to those of

XantJiidium armatum (Breb.). The extremities are not at all

lobed, but are abruptly truncate ; and hence this species cannot bo
referred to the genus Triploceras (Bailey).

Mr. Kaye having kindly placed at my disposal, accompanied by
his valuable remarks, the very graphic drawing (executed by hia

friend Dr. Lauder), from which the figure is taken, it afibrds me
very great pleasure indeed to avail myself of the opportunity to

call this beautiful and very distinct species after his name, as a

humble mark of esteem, and in reminiscence of some pleasant

hours.

Manchester Litekary and Philosophical Society.

micboscopical section.

Fehruanj 2Qfh, 1865.

Dr. W. C. Williamson, F.E.S., iu the Chaii\

Dr. Alcock showed mounted specimens of the carapaces of

Eutomostraca, picked from shore-sand from the coast of Gal-

way. They included Cijthere alba-maculata, ancjustata, varia-

hilis, Jtavida, convexa, impressa, 'pellucida, and quadridentata

;

besides about thirty other species of Cythere and Cythereis

which are not described in Dr. Baird's monograpli.

Professor Williamson said that the further we extend our ob-

servations of the lower forms of animal life, the greater become
oiu' difficulties in deteruuning specific distinctions ; and in the

present case it must be remembered that we have only the shell

or carapace for examination, and this outer skin is of less value

for distinctive characters than the internal parts. Then, again, it

is known that some of the Eutomostraca undergo several meta- .

morphoses similar to those passed through by the higher Crus-

tacea before they become adult, so that he should not be at all
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surprised if some ten or twenty of these dilfereut forms turned
out to belong to one and the same species. There still remained
a third difficulty, the greatest of all, namely, the doubtfulness of
what a species is ; and in the lower forms of life the variability is

so great that he doubted if specific distinctions could be made
with any certainty. The same remark is applicable to the lowest
forms of the liigher divisions of animals, and the Entomostraca,
standing low in the articulate class are probably subject to similar

variability.

Specimens of Hydra with Paramcecium aurelia and Trichodlna
pediculus parasitic upon them were shown by Mr, A. Brothers.

February 27^^, 1865.

The Pbesident in the Chair.

Mr. G. E. Hunt read the following " Notes on Mosses" :

—

Campyhpus setifolius, "Wilts.—This species was described by
Wilson in his ' Bryologia Britannica,' from specimens collected

by the late Dr. Taylor on Carrig Mountain, Ireland. Since

then it has been observed by Dr. Moore, of Dubhn, in county

"Wicklow, and on Cromaglaun ; by myself, in great abundance,

at Cromaglaun and Gap of Dunloe, Killarney. In these sta-

tions it is the female plant that we find. In August, 1863,

however, I met the male plant on the moors of the Isle of Skye,

this being the only recorded occurrence of the male plant, and
the only occasion of the species being found out of Ireland. It

is at once distinguished from every other Campylopus by the

large auricles of the base of the leaf, which are composed of per-

fectly colourless, diaphanous cells, and by the large red quadrate

cells above this base.

In Dicranodont'mm longirostre, which presents some characters

similar to this species, the large quadrate cells above the base

are green. Sj^ecimens were exhibited of both the above spe-

cies ; also Scotch ones of Dicranodonfiiim aristatuni.

At Southport, in November last, I observed a new species of

Brachythecium, intermediate between campestre and rutahxdum,

diftering from the former in its less plicate leaves and very rough

setfe, and from the latter in its slightly plicate leaves, lanceolate,

gradually tapering from a wide base to a very acute point, not at

all acuminate, shining ; inflorescence, as in these species, mo-
noicous. If a variety, it must be united with Brachythecium

campestre, which has not yet been certainly identified in Britain.

Specimens were exhibited.
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March 20th, 1865,

J. SiDEBOTHAM, Esq., President of the Section, in the Chair.

A paper entitled " Eemarks on the Microscopical Appearance
of Cotton Hair during Dissolution in the Ammoniacal Solution

of Copper," was read by J. B. Dancer, F.R.A.S.

The structure of cotton hairs has occasionally furnished an
interesting topic of conversation at the meetings of our micro-

scopical section.

Two of our members, Mr. Charles O'Neill and Mr. Heys, have
given considerable time and attention to this subject. Mr.
Walter Crum, F.E.S., communicated to the Chemical Society a

memoir " On the Cotton Fibre," and the manner in which it

unites with colouring matter. His paper is illustrated with some
beautifully executed drawings of the microscopical aj)pearances

of cotton in the natural state, and when mordanted, mercerised,

and treated with various dyes ; the paper is well worthy the

attention of those interested in this branch of inquiry. Mr. Crum
has presented a copy of his memoir to this society. His descrip-

tion of the ordinary appearance of the cotton fibre agrees so

nearly with what I believe it to be, that I will take the liberty of

referring to his printed paper at page 5. To Mr. Crum's descrip-

tion I may add, that many specimens of cotton, especially on the
cylindrical portions of the hairs, show transverse markings. At
times these appear at tolerably regular intervals ; they have been
claimed as evidences of spiral structure ; when, however, they
are examined with magnifying powers of 1000 to 1200 diameters

they proved to be cracks in the external membrane. Other por-

tions of cotton exhibit longitudinal furrows, irregular in length and
direction—having a shrivelled appearance something like tlie bark
of an aged tree. In gun-cotton the transverse cracks are very
numerous. From an examination of transverse sections of cotton

I ^incline to the opinion that there is an external membrane
distinct from the true cell-wall or cellulose matter ;* inside the
cellulose there is an irregular cavity ; this, in some specimens
(when viewed longitudinally), appears to contain granules, pro-

bably the remains of the organizing fluid contents of the cell, the
mucous matter which is seen in growing cotton as mentioned by
Captain Mitchell, in his letter to Mr. Hurst, read at this society,

March 22nd, 1861...

On the 21st of April, 1863, Mr. Charles O'Neill made a com-
munication to this section, " On the Appearance of Cotton Fibre
during Solution and Disintegration ;" these experiments referred

to the application of Schweizer's solution of co^jper and ammonia.
Under the action of this solvent Mr. O'Neill considers that cotton
exhibits spiral vessels situated either inside or outside the
external membrane. In a paper read by the same gentleman, on
the 18th of May, 1803, it is stated that sj)iral vessels are seen

* See Mr. O'Neill's paper, April 25th, 1863.
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during tlie soliitiou of gun-cotton ill ether and alcohol. On the

21st of December, 1863, Mr. Heys read a paper before this

section, in which he refers to spiral vessels in cotton whichhairs

seem to prevent the collapse of the tubes. The announcement
of the discovery of spiral vessels excited my curiosity. Having
often examined varieties of cotton under the microscope without

suspecting any such structure, I was naturally desirous of wit-

nessing its appearance during dissolution. A careful examination

of cotton in the copper solvent, with powers varying from 50 to

1200 diameters, showed me the appearances described by Mr.
O'Neill. I could not, however endorse his interpretations of

them. On the 16th of January, 1S65, I sent a letter to the

chairman of the microscopical section, stating my belief that the

spiral appearances could be clearly traced to a mechanical action

which the solvent exerted on the vegetable cell, and that at some
future time I hoped to illustrate this to the members of the

section. Since December last I have subjected cotton during

microscoj)ical examination to a variety of influences in acids,

alkalies, metaUic solutions, iodine, and also gun-cotton in varied

proportions of ether and alcohol. E-epeated experiments tend to

confirm my disbelief in the existence of spiral vessels, properly

so called, either inside or outside cotton hairs. It would be diffi-

cult to explain, by means of drawings, how these pseudo-spirals

are created, and I have, therefore, supplied a number of micro-

scopes for the purpose of showing, at the close of the meeting, the

actual appearances. Some of the gentlemen present have wit-

nessed these experiments, but, for the benefit of those who have

not, I shall attempt a brief explanation to enable them to com-
prehend more readily what they will see under the microscopes.

In order to observe the action of the copper solvent on cotton,

place a few hairs about a quarter of an inch in length on a glass

plate, and cover them with thin glass ; it is useful to rub a little

beeswax on the glass plate, in such a manner as will just support

the covering glass, to prevent too great a pressure on the cotton
;

then arrange the cotton under the microscope with a power of

not less than 200 diameters. The solvent should be ajjplied by
a glass pipette to the edge of the covering glass whilst the

observer is looking through the microscope (this is important)

If the solvent is very strong the action is too rapid for the eye to

follow, if of moderate strength it Avill be seen that as soon as

the solvent comes into contact with the cotton in the field

of view a rapid rotation or twisting of the hairs takes place.

In my opinion it is this rotating action which brings about the

appearances which have been mistaken for spiral vessels. The
explanation which I have to offer for the phenomenon is this

—

first, we have the external membrane of the cotton, then the

cellulose and primordial utricle, and finally, the dried contents in

the cell, which I take to be the remains of the organizing fluid.

Observation shows that the external membrane is not elastic, and
only partially soluble. The cellulose is exceedingly elastic and
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soluble, and expands to a remarkable degree in the act of disf^o-

lution. The contents of the cell behave in a similar manner to

that of the external membrane ; it is neither elastic nor very

soluble. The most successful experiment is made by allowing

the copper solvent to come at once into contact with some length

of the cotton hair. The solvent permeates some parts of the

external membrane more easily than others, and causes a rapid

expansion of the cellulose, which bursts the external membrane,
and as this action is taking place at various portions of the same
liair, a tangential force is exerted which twists and contorts the

cotton in the direction of its length, and thus a spiral appcai*-

ance is given to the whole structure of the cell. The non-

elastic external covei'ing is twisted round the exj)anded cel-

lulose, sometimes as a single band, at others like a bundle of

fibres. In those parts where the external covering has given

way all round the hair the cellulose expands into a bulb,

pushing back the external membrane into a series of folds,

which form a ligature, and resists the expansive force of

the cellulose. A number of these ligatures cavise the ex-

panded cellulose to assume the appearance of a string of

beads. The lateral expansion of the cellulose contracts the

length of the hair, and this causes the contents in the cavity of

the cell to assume a corrugated appearance ; this corrugation has

also been subjected to the twisting power along with the other

parts of the cell, and thus its spiral appearance is produced.

What becomes of the primordial utricle I cannot state with cer-

tainty. After the disappearance of the cellulose there is an
envelope left, which surrounds the contents of the cavity ; this

may be the primordial utricle, or the fihn left by the drying up
of the protoplasmic or organizing fluid. If the solvent is made
to come into contact with the ends of recently cut cotton, a beau-

tiful trumpet-mouth is produced—the exposed surface of cellu-

lose has expanded and pushed back the external coverings into

folds—the contents of the cell may, in this case, be seen pro-

jecting from the mouth of the trumpet form. Long after the

complete dissolution of the cellulose has taken place the external

membrane remains just as the rotations or twistings had left it,

some portions in the form of rings, Avhich had been the ligatures

between the bulbous expansions, other portions as irregular

spirals. The cell contents also rem.ain as twisted corrugations.

Prom the observed difference in solubility between the cellulose

and the external and internal matter, I should imagine a differ-

ence in constitution. A few experiments have led me to suspect

that some of the spiral appearances observed in hemp and flax

fibres during dissolution may possibly be caused by the mecha-
nical action of the solvent employed.

P.S.—In making the cupric oxide with ammonia, the oxide of
copper requires a thorough washing before dissolving in the am-
monia. The presence of any salt of ammonia, even in very
small quantities, interferes with its power in dissohdug cotton.
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M. Heys, in proposing a vote of thanks, said that he was grati-

fied to find that the important subject of the structure of cotton,

in which he had himself for some time felt an interest, was now
being taken up in a manner likely to clear away all doubts.

Mr. Dancer also read a paper "On Pseudoscopic Vision through
Prisms."

If we look with both eyes at an object, such as the flat top of a
table, for example, and then interpose a prism between one eye
and the object, we discover, after a short time, that the portion of

the surface to which the sight is particularly directed has appar-

ently changed its distance. If, in trying the experiment, the thin

edge of the prism is turned inv/ards to the nose, the flat surface

will appear concave ; if, on the contrary, the base or thick angle

is turned towards the nose, the siu'face will ajipear convex. The
full eff'ect of this alteration in the appearance of the object is not
realised immediately ; some persons see it j)erfectly in a few
seconds, others require some 'Tnoments of steady gazing before it

becomes evident to them.
The character of the surface to which the vision is directed

exercises some influence in producing the eff'ect. A circular

table covered with a cloth of bright pattern, having a few articles

disposed towards the edges, exhibits this fallacious vision in a
marked degree.

The angle of the prisms for showing these experiments should

be about 15°
; if less than this, the elevation or depression of

surface is not sufficient to produce a good effect ; if the angle

is much greater than 15°, many persons are unable to unite the

refracted image of the prism with the real image seen by the
other eye.

Achromatic prisms are much to be preferred in these experi-

ments to those which are uncorrected for colour. Experiments
with these prisms have shown that the power of converging the

optic axes diifer very considerably in individuals.

Oculists occasionally recommend prismatic lenses, mounted in

spectacles, to assist persons who suffer from insufficiency of the

recti interni muscles ; it would be interesting to know if those, so

assisted, have noticed the fallacious appearances which the healthy

eye can appreciate. The pseudoscopic eff'ects are exaggerated by
using a prism to each eye, but in most persons this produces at

painful sensation.

The explanation of these phenomena, which I off'er with some
hesitation, is based upon the supposition that in binocular vision

we estimate the distance of an object by the degree of converg-

ence of the optic axes. In these experiments, when a ffat surface

appears concave by the interposition of the prism, the optic axes

are made to converge on a point situated behind the real surface,

and the imagination gradually removes the object to this apj^arent

distance.

"When the base of the prism is towards the nose then the fla

surface becomes convex ; in this case the optic axes cross in front
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of the real surface, and the imagination raises the object to that
point. A diagram of the convergence of the optic axes on an
object, before and after the interposition of the prism, will show
that when the thin edge of the prism is turned towards the nose
the effort made to unite the real and the refracted image is the
same as if the vision was directed to a point more distant than the

real object. The opposite to this takes place when the base of
the prism is turned towards the nose. It is very possible that
the pseudoscopic vision through prisms may have been noticed by
others, but I have not been able to discover any description of

such in the works to which I have access.

Mr. Heys said he had been asked by Mr. Dale to introduce to

the notice of members a preparation of Canada balsam for mount-
ing, which has the property of hardening in a very short time. It

consisted of balsam first made perfectly solid by evaporation, and
then dissolved in bisulphide of carbon. He found the smell a

strong objection to its use, but the results were very satisfactory,

the balsam on a slide becoming perfectly hard in a few hours. He
thought, however, the dry balsam might prove to be the more im-
portant element in the preparation, and that its solution in chlo-

roform would probably be found to answer all practical purposes.
Mr. Dancer exhibited many beautiful photogi'aphs of micro-

scopic objects by Dr. Maddox.

March 21th, 1865.

John Paeet, Esq., in the Chair.

Sections of various shells were exhibited by Mr. Parry.

An apparatus for applying pressure to the cover-glasses of

objects freshly mounted in Canada balsam. It consisted of a
dozen small upright pistons placed in a frame, and each furnished
with a spiral spring coiled around the rod and pressing against

the upper horizontal bar of the frame.

Dr. Alcock exhibited a second time his specimens of shells of
marine Eutomostraca from the coast of Galway. He said that
renewed examination of them and the collection of many more
specimens had strengthened his belief that, however numerous
their forms, they are entitled to be considered as so many distinct

species, and he did not think that the general arguments used by
Professor "Williamson in support of an opposite opinion, at the
meeting of February 26th, liad any application to their particular

case. In the first place, it was stated that the outer skin or shells of
these creatures is of less value for distinction than the internal

parts ; but Dr. Baird had described nine out of his fifteen species

from living specimens, and yet in these his specific distinctions

are mainly derived from the shells. Again, we were reminded
that some of the Eutomostraca are known to undergo metamor-
phoses, and that this might probably be the case with the genera
Cythere and Cythereis ; but Cypris, which approaches very nearly



304 PROCEEDINGS OF SOCIETIES.

iu character to Cytliere, does not undergo these changes, and
might furnish some ground for the supposition that these marine
Entomostraca also do not ; but it would be sufficient for the pre-

sent purpose to state that there is no support for the supposition

that they do, on the general ground that some kinds of Entomos-
traca are known to undergo these changes, because it is also well

known that other kinds do not.

But a further objection was that low forms of animal life are

liable to extreme yariability, and that the same remark is applic-

able to the lower groups in the higher divisions of animals, the

argument being that in these cases the variability may be so great

as to render specific distinction of little or no value. He felt

compelled to state that he did not admit this excessive variability

as a certain fact, even in the lowest forms of animal life, until it

could be actually proved to be true by most careful observation,

and even then he would apply it no further than to the particular

cases iu which it had been proved ; but as to making it a general

rule with the lowest groups of the higher divisions of animals, he

saw not the slightest reason for doing so, and here, more than in

the former case, the diversity of character in the different groups

would render it extremely unlikely that what might apply to one

would also be found to apply to another. Even among low forms

of animal life, such as the Eoraminifera, he had searched in vain

for examples of that extreme variability which must necessarily

confound specific distinctions, and he was sure that every young
working naturalist, at all events, would agree with him that a con-

clusion so discouraging to exact observations as that suggested by
Professor "Williamson, ought to be accepted by no one unless he be-

came convinced of its truth by his own painful experience. With
regard to the Eoraminifera, he had no hesitation in saying that,

with only a few exceptions, the extraordinary uniformity of cha-

racter in individuals of the same type was a fact that must strike

every observer. In the cases of Miliolina and Polymorphina he

Avould admit there is difficulty, but an examination of many of

their numerous forms did not suggest to his mind that a great

tendency to variation, in the ordinary sense of the term, would
explain "their diversity. Knowing, however, from his own obser-

vations, what is meant by the statement that the Eoraminifera are

liable to great variation, he was prepared to say that the shells of

the marine Entomostraca do not at all show this liability ; the

forms are clearly defined, and distinct from one another, and in-

termediate forms blending the characters of two others rarely, if

ever, occur.

Then, as to the last objection which was brought forward,

namely, the difficulty of defining what a species is, he believed

that practically it might be put aside altogether ; for the fact was
tliat any creature whatever which could be shown to be clearly

distinct from all others that had been described must be admitted

as a species, and must remain a species until it could be proved to

be unworthy of this distinction. In conclusion, he would say that
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he head uo strong opinion as to whether this question of what a

species is could or could not be answered, but he felt sure that to

take Professor Williamson's suggestion, and merge some ten or

twenty of these forms of marine Entomostraca into one species

would be to make it impossible to form even a conjecture of what
is meant by that term.

Tee Quekett Mioeoscopical Club.

Under this name a new club has started in London, The
following manifesto of the nature and objects of this new Society

has been issued

:

" This club has been established for the purpose of affording to

microscopists, in and around the metropolis, opportunities for

meeting and exchanging ideas without that diffidence and con-

straint which an amateur naturally feels when discussing scientific

subjects in the presence of professional men.
" The increased study of natural history during late years has

created a large class of observers, who, although Avith limited

leisure for such pursuits, possess notwithstanding earnestness of

purpose, and ability to render good service in the cause of micro-

scopical investigation.
" The want of such a club as the present has long been felt,

wherein microscopists and students with kindred tastes might
meet at stated periods to hold cheerful converse w'ith each other,

exhibit and exchange specimens, read papers on topics of interest,

discuss doubtful points, compare notes of progress, and gossip

over those special subjects in which they are more or less in-

terested ; where, in fact, each member would be solicited to bring

his own individual experience, be it ever so small, and cast it into

the treasury for the general good. Such are some of the objects

which the present club seeks to attain. In addition thereto it

hopes to organize occasional field excursions, at proper seasons,

for the collection of living specimens, to acquire a libi^ary of such
books of reference as will be most useful to inquiring students

;

and, trusting to the proverbial liberality of microscopists, to add
thereto a comprehensive cabinet of objects. By these, and similar

means, the Quekett Microscopical Club seeks to merit the support

of all earnest men who may be devoted to such pursuits ; and, by
fostering and encouraging a love for microscopical studies, to

deserve the approval of men of science and more learned societies.

" The ordinary meetings of the club will be held on the fourth

Priday of every month, at 8 o'clock in the evening, at No. 32,

Sackville Street, Piccadilly.

" In order to place the advantages of this club within the reach

of all, the annual subscription has been limited to ten shillings,

payable in advance, on the 1 st of July in every year.
" Gentlemen desirous of becoming members are informed that

no entrance fee ia demanded, and that the Secretary will furnish
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them with all further particulars which they may require, upon
application by letter, addressed to No. 192, Piccadilly, W."

Dr. Lankester has been elected President, and Mr. "W. M.
Bywater Secretary. The first meeting was held on the 25th of

August, when Dr. Lankester delivered an address on the history

and uses of the microscope. He said, as an old President of the

Microscopical Society of London, he welcomed the new club as a

school and a nursery for that society. He hoped even that the

fact of the existence of a junior body would stimulate the parent
society to greater activity, and thus promote the great object

which all true lovers of science had at heart—the advancement of

human knowledge.
The second meeting was held on Friday, the 22nd of Scptembar.
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JOURNAL OF MICROSCOPICAL SCIENCE.

DESCRIPTION OF PLATE I,

Illustrating- Dr. Herapath's paper on Photographs from tlie

Anchors and Plates of various Synaptos.

¥\s;.

1.—Whole animal, Synapia Duverncea, copied from Quatrefages, rery
like S. Sainieiisis ; but the latter has one pair of pinna; extra on
each tentacle.

2.—Anchors and plates of S. BuverncBa, from Quatrefages, showing the

armed or spinous character of the anchor at its convex boi'der,

and the plate with six holes surrounding the central aperture, as

in inhccrens ; but the thick plain borders distinguish it.

3.—Plate, compounded of the various published figures of Synapta

—

Hogg, Carpenter, ' Micrographic Dictionary,' Quatrefages. The
whole animal is Hogg's figure of Chirodota from Forbes, called

Synapta by Hogg ; the oral tentacles are imaginary developments
of jS". digituta.

C, in this figure, is an anchor-plate of S. Sarniensis, for com-
parison.

4.—Anchors and plates of S. inhcerens, given by Professor Wyville
Thompson in the ' Microscopical Quarterly Journal.' (Compare
with fig. 7.)

5.—Piiotograph of anchors and plates of Synapta digitata, as prepared
from a specimen sent by Professor Wyville Thompson, as obtained
from Antrim.

6.—Anchors and plates o? Synapta vittata; six holes surrounding the

central aperture ; well-formed arch at articulating extremity.

(Suez.)
7.—Anchors and plates of S. inhwrens, as pi'epared from a specimen

forwarded to the author by Professor Thompson, of Belfast ; six

holes surrounding the central aperture ; margin of plate smooth
;

apertures crenated.
8.—Anchors and plates in situ skin of Synnpfa bi-dentata, obtained

from China. Anchor-head bifid at eacii extremity ; plate, six holes

around central aperture; apertures oval; margins smooth.
9.—Anchors and plates of S. Suj-nic7isis, 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

ct'ntral apertuie ; rounded holes, crenated edges, and margin.
10.—Photographs taken by the Rev. J. Whiting, of Clifton, also from

S. Su7-niensis ; 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 plale crenated; arch dimly seen.

C and d, two plates of S. inhcerens occurring by accident in the

slide. The animal found in the tame bed with S. Sarniensis.
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DESCRIPTION OF PLATES II & III,

Illustrating Mr. E. Ray Lankester's paper on the li^arthworm.

PLATE ir.

Fig;.

1.

—

GeniiaYia. of Zuml/ric?is terrestris, much enlarged.

2.—Portion of ciliated canal or segment organ of Lunibricus.

a. Granular tissue, b. Cilia, c. Capillary.

3.—Testes, seminal vesicles, and vasa deferentia, of the right side,

seen posteriorly.

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 Iir.

1.—Segment organs, and their modifications, in the 8—15 segmenls of

Lunibricus.

a. Normal canal. "1

b. Sperm-reservoir. L o i o

.. Vas deferens. ^
Segment organs ?

d. Oviduct. J

e. Capsulogenous gland.

2.—Oviduct, magnified.

3.—Ovary, more highly maguilied.

4.—Papillpe of ciugulum.

5.—Typical segment of an Oligochete.

G.—Pores of the first sixteen segments.

7.—Cingulum.

8,—Dermal canals.



JUm^Jomnmi'. V.NS. %.JI.

< A 'via J
72

"V7~West I'-mp





Mj:rrJ(Mmm.Ym. %IIl

E .RayLanksster del. lQrLeE."^/Vestsc '^ffWest msf







JliuyrfJoimu. W/\^NS.m./V

^-B.Hera.rath,phot. TiiifenWes*-





JiLm^Sowm.m.Y.N.S.m:V.
"

m^

I ,€?^

r

5

^^^r

n

^'^
£3^

j) -B-fe^

^^
Y;.B.Hera.padi,5Kot. TuffenWeEt.sc.

/a.

r-^

W.West. imp.



JOURNAL OF MICROSCOPICAL SCIENCE.

DESCRIPTION OF PLATES IV & V,

Illustrating Br. Herapath^s paper on the Pedicellariaj of the
Echinodermata,

PLATE IV.

Uraster rubens.

Fig.

1.—0, Two pair of pedicellariae forcepiformae ia conjunetion,
b, Pedicellariae mandibulatae in conjunction, and separated by the

process of boiling.

c, Basal joint of p. forficiformEe.

d, Two valves of p. forficiformae, side view.
e, Basal joints of p. mandibulatae.

/, Separated valves of p. forcepiforniEe.

ff.
Upper ring of the sand-tube of Uraster rubens.

2.

—

a. Valves of p. forcepiformae.

b. Two valves, separated, of pedicellariae forficifornise.
c. Valve of p. mandibulatae.
d. Basal joint of p. mandibulatae.

3.

—

a, Conjoined p. mandibulatae.
b. Separate valves of the same.
c. Separate valves of p. forficiformae.

e. Front view of single valve of p. forcepiformae.

/, Basal joint of p. forficiformae.

4.—Portion of external integument of raster Urubens, containine the
pedicillariae.

°

a, Solitary pedunculated pedicellarise forcepiformse.
b, Aggregated pedicellariae forcepiformae, surrounded by their fleshy

covering.

c, Pair of p. mandibulatae.

5.—Portion of skeleton of Uraster rubens, dried and mounted in balsam.
a, Opaque calcareous skeleton, forming bars of fenestral spaces.
b, Membrane filling up fenestral apertures.
c, Pedicillariae mandibulatae, attached to membrane of fenestra.

6.—One of the spines from ambulacral grooves, with pedicellariae attached,
Forficiformae.

Uraster glacialis.

7.—Two valves of p. maxillaeforae, separated from basal joint.
8.

—

a. Three pairs of p. forcepiformae, in various positions.
b. Single valve of p. maxillaeformae.

9.—Two valves of p. mandibulatae.

10.—Basal joint of p. forficiformae. That of p. maxillaeformae is similar in
form, but much larger.



PLATE V.

—

Uraster glacialis.

1.

—

a, Tour valves of p. maxillseformse. 1. Partially developed.

b, Oue valve of p. mandibiilatse.

c. Various separate valves of ]). foreepiformse.

2.

—

a, Single valve of p. inaxillseformije.

b, Single valve of p. mandibulatse.

3.—Oue valve of p. maxillaiformge, rather different from usual, the maxil-

lary portion having alae.

4.

—

a, P. maxillaeformae.

b. Valve of p. forcepiformas, dorsal view.

5.—Portion of glacial-looking mass surrounding dorsal spines of U.

glacialis.

a. Spine cut through as transverse section.

b. Aggregated p. forcepiforraae.

c. Membranous expansion, containing muscles, &c., for moving the

calcareous blades.

6.—P. forficiformsB, side view.
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DESCRIPTION OF PLATE VI,

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

Fig.

1.—Diagrammatic view of the circulation in an ordinary segment (20th).

2.—Ditto in a generative segment (10th— 14th).

3.—Lateral ditto in three ordinary segments ; the letters refer to the

same parts in all three.

a. Dorsal vessel.

b. Sub-intestinal vessel.

c. Ventral vessel.

d. Alimentary canal.

e. Cutaneous or peripheral vessels.

g. Generative organs.

/. Deep commissural vessels.

n. Subventral chain of ganglia.

p. Extra-vessels parallel to the sub-intestinal vessel.

5. Excretorial plexus.

sa. Afferent trunk of ditto.

se. Efferent „

4.—Muscular fibre in blood-vessel.

5.—Corpuscles of the colourless or perivisceral fluid.

a. Eorm of Monocystis Lumbricorum.

b. Spermatic particles.

6.—Cephalic ganglion and subventral chain of ganglia of L. terreslris.

7.—General structure of subventral chain.

8.—Ultimate constituents of ganglia and branches.
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DESCRIPTION OF PLATE VII,

Illustrating Mr. Archer's papers on Docidium pristid(B, Hob-

son ; on a new species of Docidium, from Hong-Kong

;

on Stephanosphsera ; and Admiral Jones' on spiral vessels

detected in Evernia prunastri.

Fig.

1.

—

Triploceras gracile, Bailey (= Docidium prisiida, Hob son).

2.

—

Docidium Kayei, Arch. (sp. nov.)

3.

—

Stephanosphapra pluvialis, Cohn, showiug the primordial cells assuming

an amoeboid state ; one, to the left, about to make its exit from the

old envelope-cell.

4, 5, 6.—Various appearances of the now reptant and freely moving pri-

mordial cells of the Stephanosphsera, having become completely

amoeboid.

7, 8, 9, & jO.—Spiral vessels detected by Admiral Jones, F.L.S., enclosed

in certain dark dots in the thalius of Eoernia prunastri, Acli.
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DESCRIPTION OF PLATE VIII,

Illustrating Dr. Mcintosh's paper on the Trematode Larva

and Ascaris of the Carcinus mmnas.

1.—Lateral view of the embryo, showing its coiled condition in the egg.

Xl80 diam.

2.—Front view of the embryo in the egg. X 180 diam.

3.—Various specimens of the extruded larva in different postures. Mag-

nified by the high power of a dissecting lens.

4.—Egg-capsule after rupture. A delicate outer investment is in this case

seen stretching across the rent.

5.—The trematode larva, xlSO diam. a, Pore at the posterior margin;

^, ventral sucker ; c c, large granular bodies ; d, one of the circular

granular masses anterior to the former ; e, clear globule in front of

ventral sucker
; //, alimentary cseca

; ff,
dilatation of oesophagus

(pharyngeal bulb ?) ; h, oral sucker ; k k, groups of large compound

cells ; m m, excretory (?) tubes.

6.—Portion of the investing tissue of the larva, showing the spikes.

X280 diam.

7.—The ascaris from liver of Carcinus mcenas. Magnified by high power

of dissecting lens.

8.—The anterior extremity of the foregoing . X 80 diam.

9.—Posterior extremity of the same, X 80 diam. a. The granular rounded

body most clearly observed.
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DESCRIPTION OF PLATE IX,

Illustrating Dr. E. Perceval Wright's paper on Hartea.

Fig.

1.

—

Bartea etegans, f'ully expanded and grdatly enlarged ; 'a', basal por-

tion, thickly studded with spicula {vide fig. 4) ; 'b', the swollen

bases of the tentacles, crowded with elongated spicula {vide fig. 3),

S.-^The same, twice the size of life, tentacles contracted.

3.—Spiculum 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.
Fig.

1.—Vertical section of horse's foot.

a Coflan-boiie.

b. Portion of coronet-bone.

c. Navicular bone.

d. Wall of hoof.

e Laminaj.

f. Coronary substance, its

—

g. Villi penetrating wall.

h. Frog.

i. Coronary frog-band.

2.—Horse's foot, with hoof removed.
1. Situation of coronary frog-band.

2. Coronary substance.

3. Vascular laminae.

4. Villi of sole.

PLATE XI.

1.—Horizontal section of wall of hoof, the vascular laminae being shrunk,

and leaving openings, except at the points, where they unite

the horny laminae.

a. Orifices in the wall, into which the villi of the coronary sub-

stance pass, surrounded by

—

b. Pigment-cells.

c. Horny lamiuEe.

d. d. Laminellge (of Fleming).

2.—Injected vessels of villi of coronary substance.

3.—Ditto of vascular laminae, two in the centre having coalesced, and
slightly shrunk in drying.

4.—Vertical section of coronary frog-band.

e. Cuticle.

/. Hair.

ff.
Capillaries of sebaceous glands.

h. Villi penetrating its semi-horny substance.

5.—Vertical section of wall, including a portion of horny lamina;, into

which the pigment-cells are seen to enter freely.

i. Horny laminae.

j. Tubes for villi.

0.—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 villi.
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