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TRANSLATION.

On the StrucTURE and PuysioLocy of the RETINA.
By Professor MAX SCHULTZE.

Tue paper of which we here give an abstract has just
appeared in the last number of the author’s “Archiv f. Mikro-
skop. Anatomie,’ in which it occupies more than 100 pages,
and 1s illustrated with eight quarto plates. Itis undoubtedly
one of the most interesting and important contributions to our
knowledge of the very difficult structure of which it treats that
has ever appeared, and it may be taken as giving an almost
exhaustive account of all that is known on the subject,
together with much, more especially in the physiological part
of the subject, altogether new ; and we deeply regret that our
space prevents our giving a more lengthy notice of its con-
tents, or, what would have been very desirable, a complete
translation of it.

In his general account of the structure of the retina we do
not perceive that Professor Schultze differs very materially
from most later writers on the subject. What he says re-
specting it may, however, be very briefly stated as follows :

The retina in man is cﬁmposeg of a fibrous or trabecular
framework, composed of connective tissue, and which serves
as a support to the nervous or sentient elements. The fibrous
framework consists of an oufer and an inner membrana
limitans, connected together by a network of fibres, the prin-
cipal of which, passing from one limiting membrane to the
other, constitute the ““radial fibres of Miiller.”” These are
connected by irregular lateral fibres, so that the whole econ-
stitutes, speaking generally, a sort of wide trabecular net-
1?131*1{ ; but at two special levels in the retina the fibrous
tissue forms a very close, almost membraniform plexus, the
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SCHULTZE, ON THE RETINA. 23

exist cannot be doubted by any one who regards the unequal
distribution of the two elements in different parts of the
human retina, and remembers that in the most sensitive
part of it, as is well known, *“ cones ™ only exist, whilst n
every other part the “rods” far exceed the ‘ cones’ 1n
number. But these conditions have hitherto remained un-
explained, as has also the remarkable fact that in the retma
of many animals the “rods > alone are found, and in others
only “cones.” In the prosecution of his object, therefore,
M. Schultze has found it necessary to examine, not only the
human retina in its various regions, and particularly in the
macula lutea and fovea centralis, but also to investigate all
the varieties of structure exhibited in other animals. And in
order to leave no means untried for arriving at a satisfactory
elucidation of the subject, he has further closely studied the
development of the retina, and particularly that of the bacillary
layer.

FTha first section of the paper is devoted to the considera-
tion mainly of the bacillary layer in thé human subject, whose
general structure is deseribed much in the usual terms. The
observations were made upon the recent human retina pre-
pared with dilute osmie acid, and the beautiful illustrative
figures are stated to have been taken from nature. They are
excellently done, and doubtless accurately represent the
structure as thus prepared. Retinas hardened by immersion
in solutions of osmic acid containing 11—, per cent. are
readily split up by means of needles into their lamina parallel
with the radial fibres ; and these products of natural fissure
are clearly, the author thinks, preferable to thin sections.
The principal points to which we shall refer, contained in
this section, are :—(1) The fine longitudinal striation observ-
able in the ““cones” and “ cone-filaments.” (2) That the
space between the “ cone-filaments,” as they cross the outer
granule-layer, is entirely occupied by small, closely crowded
cells, all of which are connected by finer or coarser filaments
with the “rods.”” These cells may be regarded, with H.
Miiller, as bipolar ganglion-cells. (8) The distinctive character-
istics of *“ cone-filaments,” which are much thicker than those
of the “rods,” are then detailed, and the differences between
them and the fibrous radial trabeculze pointed out.

_The relations of the ““rods* and “ cones,” and the dispo-
sition of their filaments in the neighbourhood of and in the
macula lutea, are mext deseribed, and particular pains are
taken to render the structure of the retina in the macula and

Jovea centralis elear and intelligible, and, as it appears to us,
with complete success,
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onderate greatly over the “rods,” The same disposition 1s
Fnund in the retina of reptiles. l.[n the f:urtl? the arrange-
ment is precisely the same as in birds, whilst in the lizards
the * rods ”* are wholly wanting, as they would appear to be
also in snakes. An exception, however, to this rule, as re-
gards birds, is afforded in the owl, in several species of
which (8. aluco, noctua, and flammea) the preponderance in
number would seem to be in favour of the * rods;” and from
this circumstance, as well as owing to the enormous length
of the ““rods” in proportion to the E:ones,” the mosaic
aspect of the outer surface of the retina m these birds bears
a striking resemblance to that of the bat. And owing to the
same condition also, the owl’s retina is almost everywhere
destitute of the colours so characteristic of the membrane in
other birds. And another remarkable circumstance with
respect to the retina in owls is the total absence in 1t of red
pigment-globules ; and even the few yellow cones become
paler and paler towards the ora serrafa, until at length they
are entirely colourless. These facts would seem to pomt out
that, as the retina of nocturnal mammalia is distinguished by
the total absence of “cones,” so in the case of the owl the
comparative paucity of the same elements, together with the
pale colour of the few pigment-globules, may also be con-
nected with its noeturnal habits and avoidance of light. It
would, therefore, M. Schultze remarks, be very interesting
to examine the retina of other nocturnal birds, as of the
Caprimulgidee, &e.

Another and most characteristic peculiarity of the retina
of birds, some reptiles and amphibia, but more especially of
the first, is the presence in most of the “cones” of a spherical
globule of red or yellow colour, but chiefly yellow, and which
1s situated at the junction of the inner and outer segments,
that is to say, at the internal end of the latter, whose whole
diameter is occupied by it, and consequently all the light
reaching the outer segment of the cone must pass through
this coloured medium. The author’s observations would
seem to show that the yellow colour predominates in the
more sensitive parts of the retina. At least, this presump-
tion arises from the circumstance that in such birds as the
pigeon, crow, and hawk (although swift-flying birds), which
present a fovea cenfralis (in the hawk two), the elements in
that part all contain yellow spherules.

The retina of reptiles closely resembles that of birds. In
lizards, according to Leydig, two kinds of elements are dis-
tinguishable—one of a slender form, and furnished with a
deep yellow spherule; and others of a broader conical shape,
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termed fovea centralis. Some very interesting observations
are iven on the subject of the relation of the diameter of the
¢« rods ” and * cones” to the acuteness of vision, &c. ; and
the probability is shown that at the point of junction of the
outer and inner segments of the “ rods ”” and ** cones,” which
differ so much in their refractive properties, and between
which, as pointed out by Krause, even in the perfectly fresh
state so sharp a line of demarcation exists, the light passing
through the retina to the ““rods ” suffers reflexion upon the
end of the inner segment, or upon true percipient nervous
oint, as it may be termed. :

The third section treats of the development of the retina,
and especially of the ““ rods ”” and “ cones,” and 1t ct)nta}:na
many extremely interesting original observations. The
author’s study seems to have been principally directed to the
development of the eye in the chick. He shows that the
pigment-layer of the retina, or the inner layer of the choroid,
as some deem it, is formed in the outer coat of the primitive
eye-bulb-sac, and that the outer and at first perfectly even
surface of the inner coat of the bulb is in close contact with
the outer. The surface of the inner fold of the primitive bulb-
sac is formed by, or rather represents, the future membrana
limitans externa. Thefirst indication of the formation of the
“yods” and ‘¢ cones > is visible on the previously perfectly
even surface of this membrane in the appearance, about the
tenth day of incubation, upon it of minute hemispherical
elevations, which are, in fact, the rudiments of those elements
into which the elevations gradually grow.

In mammalia the necessary continuous observation is not
so readily made, but sufficient has been ascertained to show
that the development of the retina in them proceeds in the
same way as in the fowl. In fresh embryo calves, in specimens
from fifteen to twenty-five centimeters in length, the membrana
limitans externg was in close contact with the pigment-layer,
and no trace of either ““rods ” or * cones” was visible. In
specimens fifteen to twenty centimeters long, hardened by
immersion in ““ Miller’s Hunid,” or in a weak solution of
nitric acid, although the nerve-fibre-layer of the retina was
distinct enough, none of the other layers were as yet differen-
tiated from the general substance composed of spindle-shaped
cells having elongated nuclei and processes passing to the outer
and inner membrana limitans.

'In embryo sheep, at the time of birth or very nearly so,
“rods” and “ cones” were present, but not at an earlier
period. They were, however, shorter, and, above all, much
more delicate, than in the full-grown animal.
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a different manner from that composing the bodies. This substance
does ot become granular, like protoplasm, but either hardens into a
homogeneous mass or shrinks and curls up in a peculiar manner, at
the same time cracking, generally transversely, but sometimes also
longitudinally. That an external tunic and contents—a cortex and
central filament—can be distinguished in them I hold to be highly
improbable. The outer segments of the ‘rods’ are cylindrical, though
a very slight attenuation towards the choroid may oceur {fr{)g]l; on
the other hand, the outer segments of the ‘cones’ are of a decidedly
conical form, the apex pointing outwards, and usually terminating
below the summits of the rods. ;

“2. Avery remarkable difference between the ‘rods’ and ‘cones’ is
presented in the filaments proceeding from them to the external gra-
nule-layer. The filaments belonging to the ‘cones’ are of considerable
thickness, which sometimes is as much as 2—5 micro-millimeters ;
they exhibit here and there a delicate l&ngtuﬂinal striation, as if they
were composed of pavallel fibrils; and they always brealk up on the
upper surface of the intergranular layer into an indeterminate num-
ber of extremely delicate fibrils, which are lost in that layer.®* The
fibres proceeding from the rods, on the contrary, have a scarcely mea-
surable thickness, and they can only be traced to the surface of the
intergranular layer, where they apparently terminate in a minute
enlargement whose mnature is at present obscure. Each filament,
whether belonging to a  cone’ or ‘rod,” is in some part of its course
connected with a cell—an outer granule—so that the outer granules
may be divided into ‘rod’ and ‘ cone-granules,’ of which the latter,
at any rate in the mammalia, are the larger. Both kinds of filaments
present all the characters of nerve-fibres, and much resemble those of
the optic nerve-layer, and, on the other hand, they are manifestly dis-
tingnishable from those of the trabecular framework,

“3. At the yellow spot of the human and simidn retina ‘cones’
only exist. Close to its periphery, however, ‘rods’ become inter-
posed between them, and at a few millimeters from the middle of the
spot they are present in the number of two to three between each
two ° cones,” a proportion which is continued uninterr tedly up to
the ora serrata. In proportion as they become crowde together at
the maculd lufea, their fibres, as well as those of the * rods’ interspersed
among them, assume an oblique direction, radiating, as it were,

* In a valnable communieation to the Royal Society, read in June, 1866,
on the “Chameleon’s Retina,” Mr, Hulke states “ that from the inner ends
of the cones fine fibres proceed obliquely from the outer to the inner sur-
face of the retina in a radial direction from the centre of the Sovea to the
periphery of the retina.” These fibres connect the cones witl the cells of
the outer granule-layer ; they next form a thick plexus at the inner surface
of this layer, which he terms the * cone-fibre-plexys ;* then traverse the inner
granule-layer, in'which they connect themselves with round and roundly oval
cells, and are continued throngh the medium of the ganglion-cell-like cells of
this layer into the granular (molecular layer, Sclmllze?, where they join the

rocesses directed outwards from the cells of the ganglionic layer. ** Thus,”
e says, ““they constitute an anatomical path befween the cones and optic
nerve-fibres.”

This, if confirmed by future observation, isa most important fact, and one
of great import with relation to the apparently more direct and immediate

communication between the “ cones® and optic nerve-fibres than would
seem to obtain with respect to the *rods.”
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perception, propounded by Young and Helmbholtz, that at
least three different kinds of fibre must be required for this
perception. Each “ cone,” therefore, in the mammalia and
fishes, having this compound structure and all being alike,
it would appear to follow that all are equally capable of per-
celving every variety of colour. And his argument is still
further strengthened by the consideration that, masmuch as
all or nearly all the “ cones” in a bird’s retina are furnished
with a coloured spherule, through which all the light reach-
ing the percipient part must pass, it would be absurd to
suppose that they were incapable of recelving impressions of
colour, for which, so far as shown by that circumstance, they
alone would seem to be fitted. Furthermore, it is to be horne
in mind that all the  cones” in a bird’s eye do not contain
spherules of the same colour, and that some are without any,
whence we may conclude that in all probability the differently
coloured “ cones > are adapted for the perception of mono-
chromatic light corresponding to that of the spherule con-
tained in them, and that each js not, as in the mammal,
capable of conveying equally impressions of all colours, And
this view is curiuusi' in accordance with the circumstance
that the  cone ”filaments in the bird are scarcely thicker
than those of the “1ods.” Whether this be the case with
the filaments proceeding from the colourless cones,’”’ has not
been made out. But it may be that these *“cones” are adapted
for the reception only of the violet rays, which would, of
course, be absorbed in their passage through the coloured
“ cones.”’ _

The structure of the owl’s retina, in contrast with that of
diurnal birds, may be cited in support of the same argument.
And the author refers to a suggestion of his own, made in a
former paper on the macula lutea,* that the intervention of
the yellow spherule in birds, and of the yellow colour in the
human macula, may serve for the interruption of the more
powerful photo-chemical rays m their passage to the delicate
percipient tissue,+

, This part of the paper concludes with a highly interestin
dlsqusltian Tespecting several othey points connected witﬁ
the simple visual sense and the estimation of sizes and forms,
&e., for which the reader must consult the original,

* * Ueber den gelben Fleck der Retina,” &c.  Bonn, 1866,
T Should M, Schultze’s ingenious speculation respecting the use of tle
ic]luw and red spherules in the retina of birds and some smi-loving reptiles
e entertained, it would seem to suggest the propriety of using yellow
glasses to protect the eyes in strong tﬁglight, as on snow or at sea in {lie
tropics, for Instance, instead of blue or violet ones, whiely transmit only the
very rays which nature seems (o be s0 solicitous to mtercept.

YOL. VII.—NEW SER. C
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QUATREFAGE’S HISTOIRE NATURELLE. 37

M. de Quatrefages’ elassification, and that in Carus’s ¢ Hand-
buch,” representing the last German view of these animals :

VERs. VERMES,
L =)
DI1oiqQUEs. MoNOiQUES. Annulata.
Annelides. Eiyythrémes (Oligocheata).
Rotateurs. Gephyrea. :
Géphyriens. Chatognatha (Sagitta).
Malacobdelles, Bdelles (Hirudinea). _
Miocmlés. Turbellariés. Nematelminthes,
Nematoides. . Platyelminthes,
Cestoides.

Those groups printed in italies in the left-hand table form
the Annulata of Carus’s arrangement.

It 1s an unfortunate thing for M. de Quatrefages’ high
estimate of the value of the unison or conjunction of the sexes
as separating characters that Professor Huxley, some years
since, described a small tubicolate Annelid which had the
sexes united. M. de Quatrefages, while admitting this as
rather an awkward hitch in his arrangement, contends that
such an Anuelid was only an accidental exception—one of
those curious exceptions which prove the rule. This, we
think, can hardly be maintained in the present very limited
state of our knowledge of the reproductive organs of Annelida,
and prefer such an arrangement as that of Carus, which
should, however, include the Rotifera.

After thus clearing the way, the author proceeds to deal
with the class Annelida as limited above.

His first chapter is devoted to  external organization,”
the remarks on the general form of the body and its division
mto regions being well worth perusal. The division into
fore part, a hind part, and a middle part—a head, a tail, and
a thorax—exists in Annelids as in all animals of any com-
plexity of organization; it is but faintly indicated in the
errant Annelids whose thorax is not marked off from the tail,
but in the sedentary forms is most obvious. M. de Quatre-
fages gives numerous details of the modifications of these
parts, but hardly seems to recognise the fact that they are
built up by the modification of homologous somites, In his
review of the nomenclature of these various parts, and in
particular those of the cephalic region, it is unfortunate that
he has not noticed in any way the brief but most clear and
philosophical view of the structure of Annelida given by
Professor Huxley in the lectures already referred to. In all
probability, M. de Quatrefages has never seen these lectures,
which have been allowed to remain in comparative obscurity
for more than ten years.
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Audowin and Edwards. De Quatrefages.
1. Antenne impaire ou médiane. 1. Antenne m d'm;ne.
2. Antennes mitoyennes, " 2, Auntennes latérales.
3. o externes, 3. Tentacules inférieurs.
4. Cirrhes tentaculaires. _ 4, o supérieurs.
b. 7 . 9, Cirrhes tentaculaires.
Grube. Kinberg. Huzley.
1. Tentaculum impar. 1. Tentaculum. 1. Tentaculum prosto-
2. Tentacula media. 2. Antenns, miale,
3. Tentaculalateralia, 3. Pa.lqj, 2, Cirrhi prostomiales
4. Cirrhi tentaculares, 4. Cirrhi tentaculares,  superiores.

0. Cirrhi bueccales. 3, Cirrhi prostomiales
inferiores.
4. Cirrhiperistomiales,

Of these it will be seen that the terminology of M. de
Quatrefages is only a modification of that of Audouin
and Edwards. It is an important modification, however,
since he couples the third pair of appendages with the
fourth, whilst the other authors, with the exception of
Kinberg, couple them with the second. Kinberg’s names are
extremely short and useful, but do not express any of the rela-
tions of the parts. Professor Huxley’s names are valuable,
since they serve to enforce the idea that each of these pairs of
appendages correspond to the appendages—the cirrhi—of a
somite. If we are to have asimple nomenclature, short, for use,
we prefer Kinberg’s ; but if by the names given it is desirable
to express the homologies of the parts, those of Professor
Huxley are the best. M. de Quatrefages does not discuss in
any way the structure of the prostomium and peristomium as
consisting of modified somites ; and hence, though on account
of the origin of their nerves he associates with the appendages
of the peristomium, in name, what all other authors appear to
have regarded as one pair of the appendages of the prostomium,
we are at a loss to know whether he really considers the third
pair of appendages, the “ palpi ** of Kinberg, as belonging
morphologically to that portion of the head in front of the
mouth or to that portion around it. The omission of any
attempt to discuss this question of the structure of the
cephalic region is very much to be regretted.

Applying his principle of * antenna * and “ tentaculum * to
the sedentary forms, the author shows that in Terebella the
prehensile cirrhi are modified “ antennewe,” as also are the
respiratory fans of Sabella and Serpula, whilst the opercula of
Hermella, &c., arising from the peristomium—the buceal ring
—are the homologues* of the tentacula or peristomial cirrhi.

* M. de Quatrefages says *les analogues;” but here, as elsewhere, we
observe that the terms * homologue ** and “analogue” have not with him
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of our late unfortunate countryman, Dr. Williams, of Swansea,
who M. de Quatrefages seems to think is regarded by other
observers as a credible and sound investigator. This we can
assure him is not the case in England. There is, however,
one great merit due to Dr. Williams which ought to be univer-
sally acknowledged, as it is by M. de Quatrefages; it is that
of having first discovered and appreciated those excretory
ducts to which he applied the name segmental organ.”
When we have given credit for this to Dr. Williams, it is all
we can do for him; for the “segmental organ® appears
really to have worked upon his brain in a most serious
way, and rendered him truly monomaniacal. All the
lower animals, he attempted to show, possessed this . seg-
mental organ;” it was from this that the generative glands
were developed, &c., and in order to support these statements
he published most extraordinary drawings of dissections
(which happily very few people believe in now), and treated
the most distinguished writers, whose views differed from his,
with contempt or abuse. M. de Quatrefages undoubtedly
drew attention to the nature and funetions of the general
cavity of the bodies of Invertebrata before Dr. Williams, and
throughout the researches of the former on the circulation
and respiration of Annelida have precedence over those of the
latter.

The various organs of the Annelida are treated in this
chapter of 100 pages under the following heads :—1. Tegu-
ments and general muscular system. 2. General cavity of the
body. 3. Organs and functions of digestion.—The description
of the exsertile pharynx and its teeth and denticles in various
genera 1s a specimen of the author’s great attention to details,
and his minute acquaintance with these structures from
personal observation. We cannot, however, agree to the
statement that the pharynx is ever entirely everted in life by
the Polynoina, which is, indeed, put forward somewhat doubf-
fully ; it seems to be merely owing to a strong convulsive
action of the muscles that this takes place, generally resulting
from such an irritation as causes death ; and we doubt if the
pharynx is ever withdrawn again, since the worm dies almost
directly after its protrusion. 4. Organs and functions of
absorption—Under this heading the author states * there
are no special organs of absorption.” e assigns this fune-
tion to the vessels of the red fluid which are intimately con-
nected with the intestine. 5. Organs and Junctions of circula-
tion. 6.0rgans and functions of respiration—Treatedseparately
as the respiration of the blood (red vascular fluid), and
respiration of the liquid of the general cavity, These two
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hand will allow. The embryogeny of the Annelida is, indeed,
a field of study which has been but little entered on, and
which is most urgently in need of workers. M. de Quatre-
fages himself has traced the development of Hermella, and
gives a résumé of his work in this chapter. We may here call
to mind Busch and Miiller’s arrangement of the different
larval stages of Annelida into Telotrocha, Mesotrocha, Poly-
trocha, and Atrocha, according to the varying development
of the ciliated rings which characterise these larve. Clapa-
réde has lately attempted a more complete classification,
dividing the larvee into two large primary groups—Mata-
chete and Perennichzte, the first of which is subdivided
mto the three groups Gasterotrochz, Nototroche, Amphi-
trochie; the second into Cephalotroche, Polytrochee, Atroche.

M. de Quatrefages does not at all like this classification of
Claparéde’s, since, a Polytrocha becoming an Atrocha in the
course of development, and other similar changes occurring,
his nomenclature will only give rise to confusion. Fle
further observes very truly that we know very few facts
relating to this subject, the larvee of scarcely thirty species
having been examined. He gives a list of these species, and
references to the papers in which they are described. This
list 1s really so valuable to any one who wishes to carry on
invt;sltligatiuns in this branch of inquiry, that we copy it here
in full.

APHRODITEA.— Polynoé cirrata—Sars, ¢ Wiegm. Archiv,’
1845, 1, p. 11.

Polynoé cirrata—Max Miiller, ¢ Miiller’s Archiv,’ 1851,
p- #3. Désor, ¢ Boston Journ. Nat. Hist.,” vol, vi, p. 12.

Polynoé—Claparéde, ¢ Beobacht. iiber Anat. und Entwick.
Wirbell. Th.,” p. 80, pl. 8, figs. 7—11.

EuNiceA,—Eunice sanguinea.—Koch, “ Ein Worte zur
Entwick. von Eunice” ( N. Deukschr. der Schiveiz. Gesch.,’
vol, vii),

LycoripEs—Nereis diversicolor.—Max Schultze, ¢ Ab-
handl. der naturforsk. Gesellsch. zu Halle,” vol. Y, p- 218.

ia"f?'_eis.—-lsiilne-Edwarda, “Ann, des Sei. Nat.,” 3rd Ser.,
vol. 111,

Puyrrovoces, — Phyllodoce. — Max Miiller, ¢ Miiller’s
Archiv,’ 1855, p. 17.

SYLLIDEA.—Syllis pulligera.—Krohn, ° Wiegm. Archiv,’
1852, p. 251,

Autolytus proli er.—Krohn, * Wieem, Archiv,” 1852, 1. 66.
¢ Miiller’s ﬂlfhi\f{; 1855, p. 489. ¥ K

Autolytus cornutus—A. Agassiz, < Journ. of Boston Soe,.*
vol. vii, 1862, p. 392, I i
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of Schmarda and Kinberg, it appears that many genera are
cosmopolitan. He dwells upon his notion that the Oligochata
represent what he calls the true Annelida—the Polychata ;
the former being fresh-water and terrestrial forms, the
latter always marine. Holding this view, he is led to doubt
the oceurrence of Naids on the sea-shore, such as the Pachy-
drilus and Clitellio arenarius deseribed by Claparéde. He
suggests that a spring running down to the sea might account
for their appearance, but cannot believe that they are marine.
We ourselves, last summer, met with Clifellio arenarius at
low-water mark in the Isle of Man, and the circumstances
attending its occurrence were precisely those suggested by
M. de Quartrefages. A small fresh-water spring ran into
the sea at the point where Clitellio occurred, and spread
itself over the sands.

In the fifth chapter, on the “ History and Zoological Rela-
tions ”* of the group, the literature of the Annelida, and the
various arrangements of the class which have from time to
time been offered, are diseussed from their carliest day. We
cannot here pass in review the systems of all those who have
attempted to arrange Annelids into natural groups, but we
may compare the divisions of Cuvier, Grube, and M. de
Quatrefages. The latter states that he has chiefly occupied
himself in limiting the families or small assemblages of
genera, which he considers of fundamental importance,
representing, as they do, the Linnean genera. While Grube,
with Cuvier, embraces in his class Annelida the leeches and
earth-worms, as well as the marine setigerous forms, M. de
Quatrefages, it will be remembered, only allows the latter to
come under this class, separating the other groups as distinet
classes. Other writers, again, have gone so far in the other
direction as to include nearly all worms—the Turbellaria,
Gephyrea, &c.—under this class Annelida. Cuvier took for
the basis of his subdivisions the absence or the presence of
respiratory organs. Savigny neglected this character, and
founded his classification, in the first place, on the absence
or presence of sete, on the structure of these parts, on the
presence or absence of a distinet head, antennw, pharynx,
and jaws. Blainville took above all things the general form
of the body, the similarity or dissimilarity of the rings, the
greater or less complication of their appendages. Audouin
and Edwards applied themselves chiefly to the modifications
of the soft appendages, and regarded considerations drawn
from the respiratory organs as of sccondary importance.
Grube occupied himself chiefly with the nature and develop-
ment of the hard parts which arm the feet. M. de Quatre-
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ness in leaving many genera as “incerte sedis,” rather than
force them into a position which he did not feel sure naturally
was theirs. :

We now come to the chief part of the work, the systematic
description of the families, genera, and species. There are
many new genera introduced, and new arrangements of spe-
cies advocated, which we cannot here examine ; and, indeed,
they will be best appreciated by a study of the work itself.
M. Claparéde has already criticised some points in the arrange-
ment of genera very fully, which has given rise to a rather
sharp contest in the ¢ Comptes Rendus’ of the French Academy,
The family of Syllidea appear to be the great cause of dis-
cussion, which present great difficulties to the naturalist by
their metamorphoses and alternation of generations, the same
species appearing under very different phases. Many new
species are described and figured in the work from the collec-
tion of the museum ; and here we must object to the frequent
insufliciency of descriptions and fi gures. In several cases—
e. - Polynoé setosissima and Aphrodita talpa—the most cha-
racteristic parts of the worm are not figured, but merely a
general view of the animal is given ; and, moreover, in a large
number of cases no figure at all is given of the worm de-
seribed. This cannot but cause difficulty to other zoologists,
and is much to be regretted. The figures of species, we
notice, moreover, are not infrequently over-coloured—e, [
Hermione hystriz and Chetopterus Valencinii, With regard
to the Cheetopterus of our coasts, M. de Quatrefages re-names
it without any compunetion, though it has been deseribed
and figured most fully in the ¢ Linnean Transactions’ by Dr.
Baird as Chetopterus insignis. The author was, however,
most probably, not aware of this, since these descriptions of
species have been in hand for some years., At the same time,
there is no evidence in the book of any careful bibliographical
research, with a view to reducing the confusion of names at
present existing, or even avoiding its increase,

The class Gephyrea, which owes its establishment to the
labours of M. de Quatrefages, is treated of in the last 114
pages of the second volume, and in proportion to the size of
the group this part of the work will, perhaps, be more valu-
able to the naturalist than that on the Annelida. This class
of Vermes, at present so little known, is discussed in much
the same manner as the Annelida, through which we have
Just passed, and is illustrated in the same way.

Before taking leave of this book we wish again to express
our conviction that it will be found of great value to the
zoologist and anatomist, since it contains nearly all the
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DESCRIPTION OF PLATES III & IV,

Tllustrating the Notice of Professor Max Schultze’s paper on
the Structure and Physiology of the Retina.

_ PLATE III.
Fig.
1.—Diagrammatic view of a section of the retina through the macula lutea
and fovea centralis magnified about 110 diam.

i. The optic nerve layer.

A. Layer of ganglion-cells.

g. The molecular layer.

/. Inner granule layer.

a—d. Outer granule layer; the outer part of which contains the

rod and cone granules, and the inner is almost entirely fibrous.

g. The membrana limitans externa,

b—c. Layer of “rods” and_*cones.”

% Pigment.

he layers from « to i are accurately copied from a section through
a normal human retina, whose relief, however, towards the vitreous
humour was altered in consequence of the commencement of the
formation of a plica cenfralis, which, as is' well known, makes its
appearance at the maculu lufea Very soon after death. But the
figure, as it stands, represents the macula lutea without the plica,
and, consequently, in the condition which it would present during
life. The bacillary layer was also very well preserved in the same
preparation, so that in this respect also the figure very fairly repre-
sents the natural condition ; but the pigment was 1no longer attached
to the percipient elements, and, consequently, in order to complete the
figure, that part has been introduced from other preparations. Under
these circumstances, also, the representation of the cones in the
fovea as it is here given has, of course, been taken from other speci-
mens. Although in the one first mentioned, as well as in several
others, in which the central plica was already formed, it was pos-
sible to determine the increased length of the cones in the forea, as
compared with those in the immediate vicinity of it, still, GWiEE to
ihe absence of the pigmentary layer, no criterion was afforded of
the absolute length of the cones in the living state. But this is
afforded in the preparation represented in Fig. 2 .
9,— Represents a section throngh the macula lutea and jfovea centralis,
taken from an eye hardened in Miiller's fluid, and which had been
extirpated in consequence of staphyloma. % 180 diam. and drawn
with the camere Incida. Lietters as above, 1 _

The inner layers of the refina are not represented in detail, as they
were in a state of advanced atrophy. - The cones were quite perfect,
and remained in close connection with the pigmentary layer in which
they were ensheathed at the choroidal extremity.









