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Physiology of some Zoophytes. 5

stalk of a Pedicellina echinata, and press it aside. The tooth-lke
process (fig. 7 ¢) is hollow, has an aperture in its upper edge,
and in several specimens I have observed it filled with a fibrous
contractile substance which expands and rises upwards through
the aperture, and after remaining stationary for a time it re-enters
the process. It rises only a short distance above the aperture,
and when expanded presents the appearance of the upper and
outer angle of the containing process with the curve turned in
the opposite direction. When expanding it moves from without
inwards, gradually rising above the edge of the aperture, and it
re-enters the process by a sudden jerk in the opposite direction.
These movements of expansion and contraction commonly oceur |
after long intervals, and it 1s in general only by watching a portion
of the pnI{pidnm for a considerable time under the microscope that
they can be detected. More rarely these movements oceur in ra-
pid succession. I can form no conjecture regarding the function
of this curious contractile substance. At the root of the process
bearing the hair-like prolongation there is a small rounded eca-
vity with an aperture in its posterior wall, exactly like that de-
seribed in the corresponding position in C. repfans (fig. 7a). Each
cell has four small hollow spimes attached to 1ts upper edge, two
adhering to each angle. These spines are very considerably
smaller than those in C. repfans, and in old specimens are gene-
rally broken off. The position of the aperture in the cell through
which the polype protrudes is similar to that in C. reptans, and 1s
also provided with a short flexible tube, which aets as an operculum
when the polype retires within its cell. Many specimens are pro-
vided with ovary-capsules placed as in C. reptans. The polype
has generally twelve tentacula of a light orange-colour, and has
in other respects a great resemblance to that in C. reptans, and is
provided with the same muscular bundles for effecting its move-
ments and closing the operculum.

Cellularia avicularis. 1 lately obtained a large and very per-
fect specimen of this polype. hﬂ shape of the polype-cell, as
Dr. Johnston remarks, is similar to that in Flustra avicularis.
The bird-process is also exactly alike in both. It can, however, be
readily distinguished from the latter by all the branches being
composed of two rows of semi-alternate cells, and each cell having
only two conieal spines directed upwards or in the line of the
long axis of the cells, and a little outwards and forwards, and at-
tached to the angles of the superior margin of the cell. In a
small number of cells an additional small spine, making three in
all, projected from the outer angle in the same direction as the
normal one. On the other hand, almost all the cells in Flustra
avicularis have four spines, which differ in appearance froin those
of Cellularia avicularis. This specimen when dried assumed
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provided, towards the mouth (fig. 8). At this part all the cur-
rents converge, and thus produce an upﬁrar& central current, by
which the particles of carmine are carried outwards. None of
the carmine, as far as I could observe, entered the maﬂphagus.
The particles of carmine sometimes collected in considerable
masses around the mouth before they were tloated outwards. As
the termination of the intestine opens near to the mouth, and at
a point within the influence of this outward central current, the
egesta when voided are rapidly carried away. It would thus ap-
pear that when substances not fitted for the nourishment of the
animal are conveyed towards the mouth, the walls of this aper-
ture are endnwe?with a specific property of irritability by which
they are thrown into contraction and prevent its entrance. Such
substances on the other hand as are capable of nourishing the ani-
mal do not act as excitants to this property of contractility, and
they may be carried inwards. The possession of such a property is
prngably necessary for the existence of the animal. In this ani-
mal, as is well-known, the whole digestive tube and the ciliary
motions on its inner surface can be distinetly seen through the
transparent body. The walls of the stomach (fig. 8 4) and the
first portion of the intestine (duodenum ?) (fig. 8 ¢) are very much
thicker than the rest of the digestive tube, and were never ob-
served to contract; and this last cireumstance, viz. the non-con-
tractility of these parts of the digestive tube, does not exist, as far
as I am aware, in any other ascidian polype. A slight contractile
movement was observed in a few cases at the upper part of the
gullet. The last part of the intestine (fig. 8 ), which is not pro-
vided with cilia, contracts and expels the egesta which have pre-
viously accumulated there, frequently in considerable quantity.
Brownish masses, apparently chiefly composed of the granules and
cells which so abundantly line the inner surface of the stomach,
are frequently seen in rapid rotatory motion in the stomach and
duodenum.

The life of the body is of shorter duration than that of the
stalk, and I have observed in several specimens the body fade and
fall off, and a new one reproduced in its place. A few days be-
fore this takes place, the tentacula are permanently bent imwards
and the membrane surrounding their lower part remains con-
tracted, so as to completely, or nearly completely, cover the upper
surface of the body, presenting in fact the appearance which the
animal temporarily assumes when disturbed. The body then
becomes more opake and at last falls off.  After this the stalk
retains its property of alternately contracting and relaxing its
different surfaces at intervals, upon which its movements depend.
After the lapse of a few days the top of the stalk enlarges, and a
minute head presents itself in which the different parts of the
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body are developed. In the beginning of October I procured
several specimens in which a large mass of cells (ova) was placed
m the space between the gullet, intestine and upper edge of the
stomach (fig. 8 /), extending downwards to the entrance of the
gullet into the stomach, and depressing the stomach and forcing
it considerably downwards. In two of these this mass of cells
projected into the interior of the gullet near its lower part, and
exceedingly minute ciliated ova were seen escaping from the
upper part of the cellular mass, and several were also seen swim-
ming in the interior of the gullet and stomach. Portions of this
mass of cells were after a time extruded outwards, and were com-
posed of the ciliated ova, and of very minute nucleated cells con-
nected together by a structureless substance. Many of these ova
formed a single cell, broader at one end than at the other, with a
circle of cilia longer than the cell placed around the margin of
the broad end (fig. 9 a), while others presented one, two or more
very minute cells attached to its lower or narrow extremity
(fig. 96 & c). The nucleated cells consisted of a cell-membrane
with two or more nuclei, and appeared to be undeveloped ova.
The ciliated ova swam actively about, sometimes bending all
their cilia 1n the same direction, forming a curved bundle and
striking in the same line for some time together, at other times
spreading their cilia and moving them in different directions.
These ova are so minute as to require very high magnifying powers
for their examination. It would thus appear that this polype, sup-
posing all the individual animals whose stalks are attached to the
same creeping stem to form one aggregate animal, extends and
prolongs the life of the individuals composing it in two ways ; viz.
by renewal of the individual bodies after they have dropt off, and
by offsets of new individuals from the creeping stem ; and that it
reproduces and extends the species, or forms new aggregate ani-
mals, by the formation of ciliated cells, T have never been able
to detect any cirenlation of nutritious juices in the stalk, though
examined under the most favourable circumstances.

Crisia chelata. This polype when extruded affords a good
view of the membrane connecting the outer surface of the pha-
rynx and rectum together (fig. 10 @). It would be more correct
to say, connecting the supporting part of the tentacula and rec-
tum together, for the pharynx, as in the other ascidian polypes,
lies loose, and can be seen contracting, within this supporting
part. It protrudes itself through a small opening at the upper
margin of the cell, and the large opening seen in the dead spe-
cimen on the anterior surface of the cell, is in the living speei-
men covered in by a membrane. The polype has from ten to
twelve ciliated tentacula about half the length of the cell. The
dilatation of the digestive tube (stomach) at the termination of
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the gullet and commencement of the intestine is smaller, and that
part marked @ in fig. 4 and 5 is relatively larger n this polype
than in Cellularia reptans and C. scruposa, and has less the ap-
pearance of an appendix of the stomach*. Its inner surface, how-
ever, is covered with a greater number of brownish granules than
any other portion of the intestinal tube. : _
. Campanularia dumosa. 1 have procured some live specimens
of this polype thrown ashore after a storm attached to Flustra
foliacea. The polypes and pith of the stalk are of a yellow
colour. The polypes were sluggish, had twelve short tentacula
not ciliated, and presented all the characters of the Zoophyta hy-
droida. Dr. Johnston writes me that he has also some time ago
procured. live specimens, so that he must be now aware that
this polype cannot be a Cornularia as he once supposed (British
Zoophytes, p. 192, 1838), and that the characters of the poly-
pidom separate it from the genus Campanularia. i
Aleyonidium parasiticum. Abundance of this polype is ocea-
sionally thrown ashore chiefly adhering to Serfularia argentea. 1
have procured several specimens alive, and have satisfied myself
that it consists of cells composed of animal and calcareous mat-
ter, and that the polype resembles the aseidian polypes in every
respect. Mr. Hassall (Annals of Natural History, vol. vii. p. 370)
first satisfactorily ascertained the true nature of this polype. On
placing a portion of the polypidom under the microscope, and
then bringing a quantity of dilute muriatic acid in contact with
it, innumerable bubbles of gas are seen rising from all parts of
its surface. On immersing another portion in agqua potasse so
as to destroy the animal matter, it lost its dirty brown colour,
and the form and arrangement of the cells were then distinetl
observed. Figure 11 is a magnified view of a few of the cells in
the portion of the polypidom thus treated. Each cell is pro-
vided with a flexible tube attached to its margin, which the po-
lype extrudes before it emerges from the interior of the cell, and
retracts when it re-enters, thus serving the purpose of an oper-
culum. The first portion of this operculum extruded, forms a
small conical eminence with the apex truncated. When the po-
lype withdraws itself within its cell, it frequently does not retract
this portion of the operculum, so that the surface of the polypi-
dom occasionally presents under the microscope a papillose ap-
pearance. The next stage in the protrusion of the polype is the
elongation of this conical eminence by the eversion through it of
a second portion, surmounted by pretty long sete. The tenta-

* As has already been stated, I have observed individual polypes both in
Cellularia reptans and seruposa, but more especially the latter, where the

difference between the size of the stomuach and appendix was less marked
than in figs. 4 and 5.
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cula, by the upward motion of which the eversion of this flexible
tube is effected, are now seen lying within it. The third stage
i the protrusion of the polype is the passage of the tentacula
and pharynx through the upper aperture of the flexible tube.
The greater part of this tube appears to be composed of setw
connected together by a membrane. The polype has fifteen or
sixteen tentacula. By breaking up a number of the cells I pro-
cured two of the polypes nearly entire, and the stomach and its
appendix had nearly the same relative size as in Crisia chelata.
Several bodies, each composed of reddish brown nucleated cells
inclosed in a membrane (ova), were seen among the broken-
down cells.
Flustra avicularis. This polype is thrown ashore in great
uantities after storms, chiefly adhering to the roots of Flustra
?as‘iacea and F. truncata. The cells have almost always four hol-
ow spines, adhering to the upper margin of the cell, two to each
angle. The two superior spines are pretty long and project up-
wards and outwards, and the two inferior, which are placed close
to the two superior at their origin, are considerably shorter and
less thick, and project generally inwards, forwards and a little
downwards. In a few cells I have seen five spines attached to
the superior margin, three of these adhering to the outer angle.
The bird-head processes attached to the outer edges of the
branches of the polypidom are generally very considerably larger
than those nearer their centres. Fach bird-head process may
be described as being composed of a body (fig. 12 f), of a hinge-
process (fig. 12 ¢), and of a pedicle (fig. 12 b). By the pedicle
it 1s attached to the interior of a round hollow process projecting
slightly from the anterior surface of the polypidom (fig. 12 a).
The body of the bird-head process* is very convex along the
lower edge, and it is elongated from below upwards and some-
what flattened transversely. It is divided by an oblique ridge on
its interior surface into two chambers (fig. 12 ), which com-
municate freely at the superior and middle parts at least. The
hinge-process 1s articulated to the superior or concave surface of
the body by a hinge-joint, along the line of the superior termina-
tion of the internal ridge which divides the body mto two parts.
The edges of the concave surface are thickened at this part, and
present a slight depression on each, for receiving the two articular
processes of the hinge-process, The body of the bird-head pro-
cess is hollow, and its concave surface presents three apertures;
the largest of these is the uppermost, and is separated from the
middle by a bar stretched across between the articular cavities

* In describing thiz moveable bird-head process, I have supposed the
polypidom to be erect, and the concave surface of this process to be looking
upwards in the direction of the long axis of the cells.
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for receiving the hinge-process; and the smallest is placed at the
lower end, and affords a passage to the posterior part of the
pedicle into the interior of the body. The hinge-process is con-
cave on its upper surface, and terminates below in a curved point,
Its superior wall forming its concave surface is deficient in two-
thirds of its length at the upper part or that next the articulation,
and its inferior or convex wall is very thin over the same extent.
It is hollow, and communicates with the body through the upper
and middle apertures seen in its concave or upper surface. Its
upper or articulating end is hounded by a thickened portion or bar

assing between the edges of the superior surface, and a similar
Ear passing between the edges of the inferior or convex surface.
The articulating processes are placed upon the superior of these
bars, at its junction with the edges of the superior surface. I have
deseribed, with what may appear very unnecessary minuteness,
the skeleton of these bird-head processes, because it would be im-
possible to understand their movements without a previous know-
ledge of the different parts deseribed. The lateral portions of the
lower chamber of the body are occupied by two radiating muscles,
presenting somewhat of the appearance of the temporal musele in
the human species, which converge at the articulating or upper
edge of the hinge-process, and terminating in a denser, thicker
and narrower structure, which I shall call tendons, are attached
to and move this process (fig. 12 ¢). One of these museles, which
is the stronger, terminates in a tendon which runs above the
transverse bar which separates the upper from the middle aperture
m the concave surface, and running down the centre of the hinge-
process is inserted into the inner surface of its inferior or convex
wall a little above its apex or free extremity. When this muscle
contracts, the hinge-process is tilted up. The other muscular
bundle, which is strongest at the upper and lower edges, terminates
in a tendon which passes beneath the bar, and is inserted into
the hinge-process close to and a little above the tendon of the
other muscle. When this muscle contracts, the hinge-process,
if elevated, is drawn down. The first-deseribed muscle is the
elevator, the second is the depressor muscle of the hinge-process.
The movements of the hinge-process are in general slight, but T
have frequently observed it to be tilted up with considerable
force, and closely applied over the superior surface of the anterior
chamber, so that its concave, which was before its superior, be-
came 1ts inferior surface, and its convex became its superior sur-
face. In this state it may remain for hours, and affords an ex-
cellent opportunity for observing the arrangement of the fibres
of the two muscles, especially that of the elevator, as its lower
fibres run more directly upwards, and its tendon is raised and
separated from that of the depressor musele. In dead specimens
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the hinge-process is not unfrequently found in the position into
which it is brought by the action of the elevator muscle. These
muscular fibres present no transverse striz, can contract and relax
with rapidity, and become shorter and thicker during their con-
traction. The movements of the body upon the polypidom are
effected by the pedicle, and ave as follows:—Suppose it to be
attached to one of the edges of the polypidom, and the concave
or upper surface to be looking upwards in the line of the long
axes of the cells, it can turn slowly outwards over the edge of
the polypidom until its concave surface looks directly outerward,
and it then returns to its former place: it may also turn in-
wards until the concave surface looks across tl};e cells, This
movement being suspended, it exhibits at intervals a nodding
motion, the concave and convex surfaces being alternately de-
pressed towards the anterior surface of the polypidom. When
the concave surface is carried downwards, the hinge-process is
slightly separated from the body; but when the convex surface
is depressed, it is again approximated. These last movements
of the hinge-process are probably in a great measure mechanical,
and occasioned by it rubbing over the surface of the polypidom
during the downward motion of the concave surface. The pedi-
cle consists of two parts: a posterior and dense portion which is
attached to the internal surface of the inferior edge of the pro-
cess of the polypidom to which it is fixed, and passes inwards
through the inferior aperture in the concave surface of the body
to be inserted into the lower part of the internal surface of the
convex surface of the body; and an anterior portion, more trans-
lucent and less dense, which is prolonged downwards into the
process, and forwards to the middle aperture in the concave sur-
face of the body and the attached end of the hinge-process. In
the nodding movements when the convex surface 1s moved down-
wards, the posterior edge of the pedicle contracts and becomes
bent so as to form an acute angle; and it relaxes while the con-
cave surface of the body is moved downwards, resembling the
contractile movements of the stalks in Pedicellina echinata. 1
have never had an opportunity of observing the changes in the
pedicle during the other movements of the body under a high
magnifying power, as this can only be done nnder certain condi-
tions not easily to be obtained. The anterior portion of the
pedicle has more of the appearance of a membranous than a con-
tractile structure, and contains several small nucleated cells, A
gsimilar structure is found in the upper chamber of the body,
and is prolonged through the upper aperture in the concave sur-
face into the hinge-process. I have not been successful in ob-
serving contractile movements in this structure, if it really pos-
sesses this function,and I believe that it is more connected with the
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nutrition of these bird-head processes than with their movements.
It would be very interesting to ascertain the functions of these
complex appendices to the polypidom. Their movements are
quite independent of the polypes, and continue for days after
these are dead. The hollow processes of the polypidom, at least
those next the outer edges, to which these bird-head processes
are attached, spring from the upper surface of canals which
communicate with the interior of the spines, the ovary-capsules,
and also by lateral apertures with the interior of the cells next
them. Can these organs assist in circulating water along these
canals 7% :
The body of the polype is very small when compared with
the length of the cell, so that when it enters the cell, the gullet
and intestine are not folded upon themselves as in Cellularia
reptans and so many other of the ascidian polypes, but are sim-
ply thrown into a curve. It has fifteen or sixteen ciliated tenta-
cula considerably longer than the body: the cilia are short, thick
and numerous. In this polype, as in the Crisia chelata and
Alcyonidium parasiticum, there is not so marked a division be-
tween the stomach and the part which has been termed the ap-
pendix, as in Cellularia reptans and C. scruposa.  Brownish gra-
nules and minute cells are observed on the inner surface of the
stomach, the gullet and commencement of intestine. Ciliary move-
ments are distinctly seen in this as in the other ascidian polypes
examined on the inner surface of the pharynx, gullet, stomach and
first portion of intestine. In some specimens the polypes were
very active, darting back into their cells when disturbed, and
immediately after again protruding themselves. When left un-
disturbed, they at short intervals partially withdrew into their
cells, and immediately after again emerged and spread out their
tentacula. The movements of the cilia attached to the tentacula
appear to be in this, as in other ascidian polypes, under the con-
trol of the animal. They remain quiescent when the tentacula are
withdrawn within the cell ; and even when extruded their move-
ments are occasionally for a time suspended. There can be no
doubt that they can act also involuntarily, for they may be seen
in full action upon detached portions of the tentacula. Very ex-
tensive contractile movements were very frequently observed in
the pharynx, gullet and stomach. The arrangement of the mus-
cles, by the action of which the polype protrudes and withdraws
itself within the cell, appears, as far as I could trace them, similar
to those in Cellularia reptans and scruposa. The greater number
of specimens were provided with ovary-capsules, placed upon the
thickened superior margin of the cells, Insome specimens pro-

* This is a mere conjecture thrown out for future investigation.
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cured about the middle of Oectober, these ovary-capsules were
more or less filled with opake bodies (ovaries) of a slightly yel-
lowish colour., Each of these bodies was composed of small
nucleated cells inclosed in a membrane. The external surface of
this membrane was in many of them provided with cilia in mo-
tion, causing some of them to perform a rapid rotatory motion
within the ovary-capsules. These ova in the first stage of their
growth adhere to the upper end of the lining membrane of the
capsule. This lining membrane stretches across the aperture in
the capsule, and also sends a reflection across the cell imme-
diately below the ovum so as to inclose it in a kind of sac, leaving
however, in the young ovuam, a space between them. In the more
advanced ova, this membranous partition was much thickened,
especially at the central part, forming a considerable projection
in the direction of the aperture in the capsule, and contained a
number of nucleated cells. When the ovum enlarges so as to
fill the interior of the capsule, it pushes this membranous parti-
tion before it. This membrane was observed in a few instaneces
where the ova were fully formed to contract and relax at in-
tervals, and in this way it may assist in the escape of the ovum.
On detaching some of the ovary-capsules with the view of ex-
amining their contents under a high power, one of the ova was
seen partially extruded from the aperture in the capsule. It
was divided by a deep fissure into two unequal parts, the
largest of which was nearly entirely outside the capsule (fig.
13 @). The extremity of the largest portion (fig. 13 ¢) was di-
stinctly prolonged, more translucent than the rest of the ovam,
and presented along its free edge a row of hairs resembling
cilia, which, however, remained quite motionless, while along the
whole of the rest of the external surface of both portions, except
upon the edges of the fissure, cilia were in such vigorous action
that it was impossible to distinguish them individually, and they
produced the appearance of the rim of a wheel in very rapid
rotation. After the lapse of an hour the fissure had extended
through the whole body of the ovum, and the larger portion (fig.
13 b) being set free, swam about very actively in the water; but
all this time the hairs attached to the prolonged anterior portion
remained motionless. The smaller portion continued in the cap-
sule, and performed very rapid rotatory movements. This was
the only ovum I observed in the act of escaping from the inte-
rior of the capsule, but I had an opportunity of watching three
other bodies exactly similar to the larger portion of the ovum
already described, when examining other portions of the same
polypidom. One of these had become fixed, by the hairs attached
to the anterior extremity, to a minute portion of sea-weed, and
the cilia were in active motion. When examined ten hours after,
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the cilia were acting very languidly. I saw another while swim-
ming about become entangled by its cilia to the setw projecting
from the body of a small annelide. During the movements of
the annelide, the hairs on the prolonged anterior extremity came
in contact with some small fragments of sea-weed, and the an-
nelide after some struggles detached itself from the ovum, which
continued to adhere to the sea-weed. In all of these I never
observed the least movement of the hairs attached to the anterior
extremity. I was not able to ascertain that the smaller portion
_ of the ovum left in the capsule underwent any change, as I pre-
sume it does, before it escaped from its interior. Several bodies,
having one portion of their surface ragged and devoid of cilia,
and in every other respect resembling the smaller portion of the
ovum, and also other bodies exactly similar to the entire ovum,
were observed swimming about; but as in all these cases the
portions of the polypidom had been injured immediately before,
and some of the ovary-capsules broken, it was presumed that
these had been mechanically displaced from the capsules. The
larger portions of the ova were, like the entire ova, composed of
minute nucleated cells, and did not, as far as I could discover,
possess any internal cavity.

In several specimens of Cellularia reptans and C. scruposa, and
one specimen of C. avicularis procured at the same time, the
ovary-capsules were filled with ova; in the two former of a deep
orange colour, composed of nucleated cells, having the same
number and arrangement of membranes and provided with cilia
as in Flustra avicularis, Some of these ova were in rapid rota-
tory motion ; others, as in Flustra avicularis, were motionless,
though the cilia were acting, being kept quiescent by the more
close apposition of the inclosing membrane. 1 did not succeed
. in observing the escape of any of these ova from their capsules.
In many of the polype-cells of all of the above-mentioned
polypes, dark red bodies composed of nucleated cells inclosed in
a membrane were present. These nucleated cells are generally
considerably larger than those entering into the formation of
the ova in the ovary-capsules. The greater number of polype-
cells contained one only of these bodies, and it was conneeted
to the inner surface of the cell by a membrane having a num-
ber of detached nucleated cells of a light eolour adhering to it.
These bodies occupied different positions between the bottom
and aperture of the cells, but in none were distinet ciliary mo-
tions observed. These bodies are also probably ova, and it is
possible that more extended observations may enable us to de-
tect cilia on their surface at a more advanced stage of develop-
ment, though none in the present case were seen even on those
lying at the aperture of tlgc polype-cells. I have satisfied my-
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XLIII.—Anatomical and Physiological Observations on some
Zoophytes. By Joun Reip, M.D., F.R.C.P.E., and Chandos
Professor of Anatomy and Medicine in the University of St.

Andrews.
[With a Plate.]

In the following observations upon the structures and actions of
some of the Zoophytes obtained from the shore of the bay of
St. Andrews, I have confined myself to those points which are
either new, or which appeared deserving of additional illustration.
In using the terms superior and inferior, upper and lower in re-
ference to the relutive position of different parts of the polypidom,
in the deseriptive parts of this paper, the polypidom is supposed
to be in the ereet position, so that these terms correspond to an-
terior and posterior when the polypidom is placed horizontally.
In using the term anferior surface, I mean the surface on which
the apertures of the polype-cells are placed, so that this corre-
sponds to the upper surface when the polypidom is laid hori-
zontally for examination.

Cellularia reptans. 'This polype grows in considerable abun-
dance close upon low-water mark, on the exposed surface of a stra-
tum of clay-slate and conglomerate, interposed among strata of
sandstone belonging to the carboniferous series. Growing along
with it, but in much smaller quantities, are Cellularia scruposa,
Crisia chelata, C. eburnea, Pedicellina echinata, Vesicularia spi-
nosa, Valkeria imbricata and Plumularia falcata, none of which
have I hitherto found adhering to the surrounding strata of
sandstone.

The polypidom of this polype possesses some structures which
as far as | am aware have not yet been described. At the external
and upper angle of the cell, and posterior to the two spines at-
tached to this angle (P1. XII. fig, 1 4, fig.2 ¢, 4, b), three of these
structures are found*. The uppermost of these is a hollow pro-
cess (fig. R b), the superior extremity of which is free, looks out-
wards and a little forwards, and has an aperture notched on the

* Part of this process is seen on looking at the anterior surface of the
polypidom, as is represented in Plate XIT. fig. 3 .
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four, and these increasing in length reach its outer nmrgin
(fig. 3 @). These bars are hollow, are lined internally by a fine
membrane, and almost entirely disappear when the polypidom is
immersed in dilute muriatic acid. Neither these bars nor the
three appendices to the cells above described, present themselves
until the body of the cell and its containing polype have been
fully formed. The spines attached to the cell are almost always
four in number,—two to each superior angle of the cell,—are
hollow, and the external two are longer and stronger than the in-
ternal. The two former are of considerable thickness, and are
generally as long, sometimes more than twice as long, as the
cell.

The polype has from fourteen to sixteen ciliated tentacula, of a
light orange-colour, rather more than three-fourths of the length of
thecell. The animal when retracted within its cell is folded up as
in Flustra foliacea. Fig. 5 is a representation of the polype when
expanded, and fig. 4 represents its appearance as seen from the
posterior surface when it withdraws and folds itself within the
cell. In this polype the part marked ¢ in the figures had more
of the appearances of an appendix of the stomach (4), or of a se-
parate organ, than in some of the other ascidian polypes*. Its
inner surface is so thickly covered with reddish brown granules,
or more properly speaking, minute cells, that it is quite opake.
Similar granules also adhered to the inner surface of the ceso-
phagus (d) and stomach, and sometimes in greater number to
the former than the latter. The imner surface of the pharynx
(f), the esophagus, the stomach, and a portion of the intestine
(c) next the stomach are covered with cilia. A mass of dark-
coloured egesta, apparently principally composed of the cells and
granules thrown off from the inner smrface of the digestive tube,
is frequently observed about or above the middle of the intestine,
and this part of the intestinal tube presents a dilatation fre-
quently considerably larger than what is necessary to contain
the inclosed mass. The polype in protruding itself first pushes
out a short flexible tube attached to the inner margin of the aper-
ture through which the tentacula pass. The muscles by which
it withdraws itself within its eell are two in number,—one pro-
ceeding from the lower and outer part of the cell, and dividing
mto two bundles as it passes upwards, which are attached to the
sides of the lower part of the pharynx; the other arising from
the lower part of the eell and attached to the lower end of the
appendix of the stomach (fig.54). The museular bundles by which
1t protrudes itself cannot be distinetly traced from their proximity

* From the contractility of these parts the form is not uniform, and in

some individuals we find the stomach less and the appendix larger than they
are here represented.
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to the tentacula and intestine, but are seen passing downwards
from the upper part of the cell along the sides of the tentacula
to reach the gullet, and probably also the upper edge of the sto-
mach, The flexible tube or operculum is retracted by two mus-
cular bundles, one on each side, arising from the inner sides of
and a little below the aperture of the polype-cell, and are in-
serted into the inner surface of the flexible tube. The young
polype-cells, formed at the upper end of the branches, grow
from the posterior surface of the polype-cells last formed a little
below their upper margin. Their first appearance is that of a
rough transverse line oceupying the inner portion of that surface.
Several specimens presented the bodies frequently termed oper-
cula, but which we shall call ovary-capsules, placed as usual at
the upper end of the polype-cells, and were here somewhat nearer
their inner than their outer margins. The contents of these we
shall deseribe in a subsequent part of this communication.
Cellularia scruposa. This polype is found, as I have already men-
tioned, in the same locality with C. reptans, and it is also thrown
ashore from deep water, sometimes in considerable quantities and
of more luxuriant growth, chiefly adhering to Flustra foliacea and
F. truncata. A perpendicular zr'u:-]Jdc}':-.r process springs from the
upper and outer edge of the cell immediately above the already
well-known tooth-like process, and adheres to the lower part of
the outer edge of the cell immediately above (fig. 6 4, and fig. 7 0).
The aperture of this process is pretty deeply notched before and
behind, and its interior 1s filled with a contractile fibrous sub-
stance which moves a curved hair-like prolongation (fig. 7 b)
about the length of the cell, which sweeps at intervals over both
the anterior and posterior surfaces of the polypidom within
its reach. It rises up slowly over the anterior surface, makes a
sudden jerk over the ounter edge of the polypidom, and proceeds
slowly Li]nwnwards over the posterior surface as far as the notch
in the aperture permits, and after remaining at rest for a longer
or shorter time, it returns along the same course to the position
from which it started. In this movement it performs a slight
rotatory motion, so that its concavity is always directed towards
the surface of the polypidom. This hair-like prolongation, in this
as in Cellularia reptans, tapers gradually towards its free extre-
mity, and is not rounded but flattened. In the C. reptans 1
never observed this hair-like prolongation eross the anterior sur-
face of the polypidom, except when placed at the angle of the
bifurcation of a branch. The use of these hair-like prolon-
gations may probably be to keep the surface of the polypidom
clear of augstunces which would otherwise adhere to it. Their
motions are executed with more force than we should at first
suspect. I have seen one of them in its course encounter the
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stalk of a Pedicellina echinata, and press it aside. The tooth-like
process (fig. 7 ¢) is hollow, has an aperture i its upper edge,
and in several specimens I have observed it filled with a fibrous
contractile substance which expands and rises upwards through
the aperture, and after remaining stationary for a time it re-enters
the process. It rises only a short distance above the aperture,
and when expanded presents the appearance of the upper and
outer angle of the containing process with the curve turned in
the opposite direction. When expanding it moves from without
inwards, gradually rising above the edge of the aperture, and 1t
re-enters the process by a sudden jerk in the opposite direction.
These movements of expansion and contraction commonly occur
after long intervals, and 1t is in general only by watching a portion
of the polypidom for a considerable time under the microscope that
they can be detected. More rarely these movements oecur in ra-
pid succession. I ean form no conjecture regarding the function
of this curious contractile substance. At the root of the process
bearing the hair-like prolongation there is a small rounded ca-
vity with an aperture in its posterior wall, exactly like that de-
seribed in the corresponding position in C. reptans (fig. 7a). Each
cell has four small hollow spines attached to its upper edge, two
adhering to each angle. These spines are very considerably
smaller than.those in C. repfans, and in old specimens are gene-
rally broken off. The position of the aperture m the cell through
which the polype protrudes is similar to that in C. reptans, and 1s
also provided with a short flexible tube, which aets as an operculum
when the polype retires within its cell. Many specimens are pro-
vided with ovary-capsules placed as in C. reptans. The polype
has generally twelve tentacula of a light orange-colour, and has
n other respects a great resemblance to that in C. reptans, and is
provided with the same muscular bundles for effecting its move-
ments and closing the operculum.

Cellularia avicularis. 1 lately obtained a large and very per-
fect specimen of this polype. The shape of the polype-cell, as
Dr. Johnston remarks, 1s similar to that in Flustra avicularis.
The bird-process is also exactly alike in both. It can, however, be
readily distingwished from the latter by all the branches being
composed of two rows of semi-alternate cells, and each cell having
only two conical spines directed upwards or in the line of the
long axis of the cells, and a little outwards and forwards, and at-
tached to the angles of the superior margin of the cell. In a
small number of cells an additional small spine, making three in
all, projected from the outer angle in the same direction as the
normal one. On the other hand, almost all the cells in Flustra
avicularis have four spines, which differ in appearance from those
of Cellularia avicularis. This specimen when dried assumed
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provided, towards the mouth (fig. 8 @). At this part all the cur-
rents converge, and thus produce an upw.:.*nrd central current, by
which the particles of carmine are carried outwards. None of
the carmine, as far as I could observe, entered the esophagus.
The particles of carmine sometimes collected in considerable
masses around the mouth before they were floated outwards. As
the termination of the intestine opens near to the mouth, and at
a point within the influence of this outward central current, the
egesta when voided are rapidly carried away. It would thus ap-
pear that when substances not fitted for the nourishment of the
animal are conveyed towards the mouth, the walls of this aper-
ture are endﬂwedy with a specific property of irritability by which
they ave thrown into contraction and -prevent its entrance. Such
substances on the other hand as are capable of nourishing the ani-
mal do not act as excitants to this property of contractility, and
they may be carried inwards. The possession of such a property is
prn{;ably necessary for the existence of the animal. In this ani-
mal, as is well-known, the whole digestive tube and the ciliary
motions on its inner surface can be distinetly seen through the
transparent body. The walls of the stomach (fig. 8 4) and the
first portion of the intestine (duodenum ?) (fig. 8 ¢) are very much
thicker than the rest of the digestive tube, and were never ob-
served to contract ; and this last cirecumstance, viz. the non-con-
tractility of these parts of the digestive tube, does not exist, asfar
as I am aware, in any other aseidian polype. A slight contractile
movement was observed in a few cases at the upper part of the
gullet. The last part of the intestine (fig. 8 ), which is not pro-
vided with cilia, contracts and expels the egesta which have pre-
viously accumulated there, frequently in considerable quantity.
Brownish masses, apparently chiefly composed of the granules and
cells which so abundantly line the inner surface of the stomach,
are frequently seen in rapid rotatory motion in the stomach and
duodenum.

The life of the body i1s of shorter duration than that of the
stalk, and I have observed in several specimens the body fade and
fall off, and a new one reproduced in its place. A few days be-
fore this takes place, the tentacula are permanently bent inwards
and the membrane surrounding their lower part remains con-
tracted, so as to completely, or nearly completely, cover the upper
surface of the body, presenting in fact the appearance which the
animal temporarily assumes when disturbed. The body then
becomes more opake and at last falls off. After this the stalk
retains its property of alternately contracting and relaxing its
different surfaces at intervals, upon which its movements depend,.
After the lapse of a few days the top of the stalk enlarges, and a
minute head presents itself in which the different parts of the
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body are developed. In the beginning of October I procured
several specimens in which a large mass of cells (ova) was placed
in the space between the gullet, intestine and upper edge of the
stomach (fig. 8 /), extending downwards to the entrance of the
gullet into the stomach, and depressing the stomach and forcing
it considerably downwards. In two of these this mass of cells
projected into the interior of the gullet near its lower part, and
exceedingly minute ciliated ova were seen escaping from the
upper part of the cellular mass, and several were also seen swim-
ming in the interior of the gullet and stomach. Portions of this
mass of cells were after a time extruded outwards, and were com-
posed of the ciliated ova, and of very minute nucleated cells con-
nected together by a structureless substance. Many of these ova
formed a single cell, broader at one end than at the other, with a
circle of cilia longer than the cell placed around the margin of
the broad end (fig. 9 @), while others presented one, two or more
very minute cells attached to its lower or narrow extremity
(fig. 96 & ¢). The nucleated cells consisted of a cell-membrane
with two or more nuclei, and appeared to be undeveloped ova.
The ciliated ova swam actively about, sometimes bending all
their cilia in the same direction, forming a curved bundle and
striking in the same line for some time together, at other times
spreading their cilia and moving them in different directions.
These ova are so minute as to require very high magnifying powers
for their examination. It would thus appear that this polype, sup-
posing all the individual animals whose stalks are attached to the
same creeping stem to form one aggregate animal, extends and
prolongs the life of the individuals composing it in two ways ; viz.
by renewal of the individual bodies after they have dropt off, and
by offsets of new individuals from the creeping stem ; and that it
reproduces and extends the species, or forms new aggregate ani-
mals, by the formation of ciliated cells. I have never been able
to detect any circulation of nutritious juices in the stalk, though
examined under the most favourable circumstances.

Crisia chelata. This polype when extruded affords a good
view of the membrane connecting the outer surface of the pha-
rynx and rectum together (fig. 10 @). It would be more correct
to say, connecting the supporting part of the tentacula and rec-
tum together, for the pharynx, as m the other ascidian polypes,
lies loose, and can be seen contracting, within this supporting
part. It protrudes itself through a small opening at the upper
margin of the cell, and the large opening seen in the dead spe-
cimen on the anterior surface of the cell, is in the living speci-
men covered in by a membrane. The polype has from ten to
twelve ciliated tentacula about half the length of the cell. The
dilatation of the digestive tube (stomach) at the termination of
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the gullet and commencement of the intestine is smaller, and that
part marked a in fig. 4 and 5 is relatively larger n this polype
than in Cellularia reptans and C. scruposa, and has less the ap-
pearance of an appendix of the stomach*. Its mner surtace, how-
ever, is covered with a greater number of brownish granules than
any other portion of the intestinal tube. _ _

Campanularia dumosa. 1 have procured some live specimens
of this polype thrown ashore after a storm attached to Flustra
foliacea. ~'The polypes and pith of the stalk are of a yellow
coloursssFhe polypes were sluggish, had twelve short tentacula
not ciliated, and presented all the characters of the Zoophyta hy-
droida. Dr. Johnston writes me that he has also some time ago
procured live specimens, so that he must be now aware that
this polype cannot be a Cornularia as he once supposed (British
Zoophytes, p. 192, 1838), and that the characters of the poly-
pidom separate it from the genus Campanularia.

Alcyonidium parasiticum. Abundance of this polype is occa-
sionally thrown ashore chiefly adhering to Sertularia argentea. 1
have procured several specimens alive, and have satisfied myself
that it consists of cells eomposed of animal and calcareous mat-
ter, and that the polype resembles the ascidian polypes in every
respect. Mr. Hassall (Annals of Natural History, vol. vii. p. 370)
first satisfactorily ascertained the true nature of this polype. On
placing a portion of the polypidom under the microscope, and
then bringing a quantity of dilute muriatic acid in contact with
it, innumerable bubbles of gas are seen rising from all parts of
its surface. On immersing another portion in aqua potasse so
as to destroy the animal matter, it lost its dirty brown colour,
and the form and arrangement of the cells were then distinetly
observed. Figure 11 is a magnified view of a few of the cells in
the portion of the polypidom thus treated. FEach cell is pro-
vided with a flexible tube attached to its margin, which the po-
lype extrudes before it emerges from the interior of the cell, and
retracts when it re-enters, thus serving the purpose of an oper-
culum. The first portion of this operculum extruded, forms a
small conical eminence with the apex truncated. When the po-
lype withdraws itself within its cell, it frequently does not retract
this portion of the operculum, so that the surface of the polypi-
dom occasionally presents under the microscope a papillose ap-
pearance. The next stage in the protrusion of the polype is the
elongation of this conical eminence by the eversion through it of
a second portion, surmounted by pretty long setze. The tenta-

* As has already been stated, 1 have observed individual polypes both in
Cellularia replans and seruposa, but more especially the latter, where the

difference between the size of the stomach and appendix was less marked
than in figs. 4 and 5.
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cula, by the upward motion of which the eversion of this flexible
tube is effected, are now seen lying within it. The third stage
i the protrusion of the polype is the passage of the tentacula
and pharynx through the upper aperture of the flexible tube.
The greater part of this tube appears to be composed of sete
connected together by a membrane. The polype has fifteen or
sixteen tentacula. By breaking up a number of the cells I pro-
cured two of the polypes nearly entire, and the stomach and its
appendix had nearly the same relative size as in Crigja chelata.
Several bodies, each composed of reddish brown &EEHE
mclosed in a membrane (ova), were seen among the broken-
down cells.
Flustra avicwlaris. This polype is thrown ashore in great
uantities after storms, chiefly adhering to the roots of Flustra
?ﬂﬁﬂﬂﬂﬂ and F. fruncata. The cells have almost always four hol-
ow spines, adhering to the upper margin of the cell, two to each
angle. The two superior spines are pretty long and project up-
wards and outwards, and the two inferior, which are placed close
to the two superior at their origin, are considerably shorter and
less thick, and project generally inwards, forwards and a little
downwards. In a few cells I have seen five spines attached to
the superior margin, three of these adhering to the outer angle.
The bird-head processes attached to the outer edges of the
branches of the polypidom are generally very considerably larger
than those nearer their centres. KEach bird-head process may
be deseribed as being composed of a body (fig. 12 f), of a hinge-
process (fig. 12 ¢), and of a pedicle (fig. 12 4). By the pedicle
it is attached to the interior of a round hollow process projecting
slightly from the anterior surface of the polypidom (fig. 12 a).
The body of the bird-head process® is very convex along the
lower edge, and it is elongated from below upwards and some-
what flattened transversely. It is divided by an oblique ridge on
its interior surface into two chambers (fig. 12 ), which com-
municate freely at the superior and middle parts at least. The
hinge-process is articulated to the superior or concave surface of
the body by a hinge-joint, along the line of the superior termina-
tion of the internal ridge which divides the body mto two parts.
The edges of the concave surface are thickened at this part, and
present a slhight depression on each, for receiving the_twu articular
processes of the hinge-process. The body of the bird-head pro-
cess is hollow, and its concave surface presents three apertures ;
the largest of these is the uppermost, and is separated from the
middle by a bar stretehed across between the articular cavities

* In deseribing thi= moveable bird-head process, I have supposed ]]le
polypidom to be erect, and the concave surface of this process to be looking
upwards in the direction of the long axis of the cells.
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for receiving the hinge-process; and the smallest is placed at the
lower end, and affords a passage to the posterior part of the
pedicle into the interior of the body. The hinge-process is con-
cave on its upper surface, and terminates below in a curved point.
Its superior wall forming its concave surface is deficient in two-
thirds of its length at the upper part or that next the articulation,
and its inferior or convex wall is very thin over the same extent.
It is hollow, and communicates with the body through the upper
and mMrtures seen in 1ts concave or upper surface. Its
upper ating end is bounded by a thickened portion or bar
passing between the edges of the superior surface, and a similar
bar passing between the edges of the inferior or convex surface.
The articulating processes are placed upon the superior of these
bars, at its junction with the edges of the superior surface. I have
described, with what may appear very unnecessary minuteness,
the skeleton of these bird-head processes, because 1t would be im-
possible to understand their movements without a previous know-
ledge of the different parts deseribed. The lateral portions of the
lower chamber of the body are oceupied by two radiating muscles,
presenting somewhat of the appearance of the temporal muscle in
the human species, which converge at the articulating or upper
edge of the hinge-process, and terminating in a denser, thicker
and narrower structure, which I shall call tendons, are attached
to and move this process (fig. 12 ¢). One of these muscles, which
1s the stronger, terminates in a tendon which runs above the
transverse bar which separates the upper from the middle aperture
in the concave surface, and running down the centre of the hinge-
process is inserted into the inner surface of its inferior or convex
wall a little above its apex or free extremity. When this muscle
contracts, the hinge-process is tilted up. The other muscular
bundle, which is strongest at the upper and lower edges, terminates
m a tendon which passes beneath the bar, and is inserted into
the hinge-process close to and a little above the tendon of the
other musele. When this muscle contracts, the hinge-process,
if elevated, is drawn down. The first-deseribed muscle is the
elevator, the second is the depressor muscle of the hinge-process.
The movements of the hinge-process are in general slight, but T
have frequently observed it to be tilted up with considerable
force, and closely applied over the superior surface of the anterior
chamber, so that its concave, which was before its superior, be-
came its inferior surface, and its convex became its superior sur-
face. 1In this state it may remain for hours, and affords an ex-
cellent opportunity for observing the arrangement of the fibres
of the two muscles, especially that of the elevator, as its lower
fibres run more directly upwards, and its tendon is raised and
separated from that of the depressor muscle. In dead specimens
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the hinge-process is not unfrequently found in the position into
which 1t 1s brought by the action of the elevator muscle. These
muscular fibres present no transverse stri, can contract and relax
with I'Epldi% and become shorter and thicker during their con-
traction. e movements of the body upon the polypidom are
effected by the pedicle, and are as follows:—Suppose it to be
attached to one of the edges of the polypidom, and the concave
or upper surface to be looking upwards in the line of the long
axes of the cells, it can turn slowly outwards over the edge of
the polypidom until its concave surface looks directly outerward,
and it then returns to its former place: it may ajlyan turn in-
wards until the concave surface looks across the cells. This
movement being suspended, it exhibits at intervals a nodding
motion, the concave and convex surfaces being alternately de-
pressed towards the anterior surface of the polypidom. When
the concave surface is carried downwards, the hinge-process is
slightly separated from the body; but when the convex surface
is depressed, it is again approximated. These last movements
of the hinge-process are probably in a great measure mechanical,
and occasioned by it rubbing over the surface of the polypidom
during the downward motion of the concave surface. The pedi-
cle consists of two parts: a posterior and dense portion which is
attached to the internal surface of the inferior edge of the pro-
cess of the polypidom to which it is fixed, and passes inwards
through the inferior aperture in the coneave surface of the body
to be inserted into the lower part of the internal surface of the
convex surface of the body; and an anterior portion, more trans-
lucent and less dense, which is prolonged downwards into the
rocess, and forwards to the middle ::lpertm-e in the conecave sur-
ace of the body and the attached end of the hinge-process. In
the nodding movements when the convex surface is moved down-
wards, the posterior edge of the pedicle contracts and becomes
bent so as to form an acute angle; and it relaxes while the con-
cave surface of the body is moved downwards, resembling the
contractile movements of the stalks in Pedicellina echinata. 1
have never had an opportunity of observing the changes in the
pedicle during the other movements of the body under a high
magnifying power, as this can only be done nnder certain condi-
tions not easily to be obtained. The anterior portion of the
dicle has more of the appearance of a membranous than a con-
tractile structure, and contains several small nucleated cells. A
similar structure is found in the upper chamber of the body,
and is prolonged through the upper aperture i the concave sur-
face into the hinge-process. I have not been successful in ob-
serving contractile movements in this structure, if it really pos-
sesses this function,and I believe that it is more connected with the
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nutrition of these bird-head processes than with their movements.
It would be very interesting to ascertain the functim:ls of these
ﬂl‘JI‘ﬂPlE—I a]}pﬂndiﬂﬁs to the }lﬂlj,rpi{lmn. T]'.'!E].l' movements are
quite independent of the polypes, and continue for days after
these are dead. The hollow processes of the polypidom, at least
those next the outer edges, to which these bird-head processes
are attached, spring from the upper surface of canals which
communicate with the interior of the spines, the ovary-capsules,
and also by lateral apertures with the interior of the cells next
them. Can these organs assist in circulating water along these
canals 7%

The body of the polype is very small when compared with
the length of the cell, so that when it enters the cell, the gullet
and intestine are not folded upon themselves as in Cellularia
reptans and so many other of the ascidian polypes, but are sim-
ply thrown into a curve. It has fifteen or sixteen ciliated tenta-
cula considerably longer than the body : the cilia are short, thick
and numerous. In this polype, as in the Crisia chelata and
Aleyonidium parasiticum, there is not so marked a division be-
tween the stomach and the part which has been termed the ap-
pendix, as in Cellularia reptans and C. scruposa.  Brownish gra-
nules and minute cells are observed on the inner surface of the
stomach, the gullet and commencement of intestine. Ciliary move-
ments are distinctly seen in this as in the other ascidian polypes
examined on the inner surface of the pharynx, gullet, stomach and
first portion of intestine. In some specimens the polypes were
very active, darting back into their cells when disturbed, and
immediately after again protruding themselves. When left un-
disturbed, they at short intervals partially withdrew into their
cells, and immediately after again emerged and spread out their
tentacula. The movements of the cilia attached to the tentacula
appear to be in this, as in other ascidian polypes, under the con-
trol of the animal. They remain quiescent when the tentacula are
withdrawn within the cell; and even when extruded their move-
ments are oceasionally for a time suspended. There can be no
doubt that they can act also involuntarily, for they may be seen
in full action upon detached portions of the tentacula. ~Very ex-
tensive contractile movements were very frequently observed in
the pharynx, gullet and stomach. The arrangement of the mus-
cles, by the action of which the polype protrudes and withdraws
itself within the cell, appears, as far as I could trace them, similar
to those in Cellularia reptans and seruposa. The greater number
of specimens were provided with ovary-capsules, placed upon the
thickened superior margin of the cells. In some specimens pro-

* This is a mere conjecture thrown out for future investigation.
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cured about the middle of October, these ovary-capsules were
more or less filled with opake bodies (ovaries) of a slightly yel-
lowish colour. Each of these bodies was composed of small
m::taﬂs inclosed in a membrane. The external surface of
his membrane was in many of them provided with cilia in mo-
tion, causing some of them to perform a rapid rotatory motion
within the ovary-capsules. These ova in the first stage of their
growth adhere to the upper end of the lining membrane of the
capsule. This lining membrane stretches across the aperture in
the capsule, and also sends a reflection across the cell imme-
diately below the ovum so as to inclose it in a kind of sae, leaving
however, in the young ovum, a space between them. In the more
advanced ova, this membranous partition was much thickened,
especially at the central part, forming a considerable projection
in the direction of the aperture in the capsule, and contained a
number of nucleated cells. When the ovum enlarges so as to
fill the interior of the capsule, it pushes this membranous parti-
tion before it. This membrane was observed in a few instances
where the ova were fully formed to contract and relax at in-
tervals, and in this way it may assist in the escape of the ovum.
On detaching some of the ovary-capsules with the view of ex-
amining their contents under a high power, one of the ova was
seen partially extruded from the aperture in the capsule. It
was divided by a deep fissure into two unequal parts, the
largest of which was nearly entirely outside the capsule (fig.
13 a). The extremity of the largest portion (fig. 13 ¢) was di-
stinctly prolonged, more translucent than the rest of the oyum,
and presented along its free edge a row of hairs resembling
cilia, which, however, remained quite motionless, while along the
whole of the rest of the external surface of both portions, except
upon the edges of the fissure, cilia were in such vigorous action
that it was impossible to distinguish them individually, and they
produced the appearance of the rim of a wheel in very rapid
rotation. After the lgpse of an hour the fissure had extended
through the whole h‘ndaj,rp of the ovum, and the larger portion (fig.
13 b) being set free, swam about very actively in the water; but
all this time the hairs attached to the prolonged anterior portion
remained motionless. The smaller portion continued in the cap-
sule, and performed very rapid rotatory movements. This was
the only ovum I observed in the act of escaping from the inte-
rior of the capsule, but I had an opportunity of watching three
other bodies exactly similar to the larger portion of the ovum
already described, when examining other portions of the same
polypidom. One of these had become fixed, by the hairs attached
to the anterior extremity, to a minute portion of sea-weed, and
the cilia were in active motion. When examined ten hours after,
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the cilia were acting very languidly. I saw another while swim-
ming about become entangled by its cilia to the setz projecting
from the body of a small annelide. During the movements of
the annelide, the hairs on the prolonged anterior extremity came
in contact with some small fragments of sea-weed, and the an-
nelide after some struggles detached itself from the ovam, which
continued to adhere to the sea-weed. In all of these I never
observed the least movement of the hairs attached to the anterior
extremity. I was not able to ascertain that the smaller portion
of the ovum left in the capsule underwent any change, as I pre-
sume it does, before it escaped from its interior. Several bodies,
having one portion of their surface ragged and devoid of cilia,
and in every other respect resembling the smaller portion of the
ovum, and also other ggdiea exactly similar to the entire ovum,
were observed swimming about; but as in all these cases the
portions of the polypidom had been injured immediately before,
and some of the ovary-capsules broken, it was presumed that
these had been mechanically displaced from the capsules. The
larger portions of the ova were, like the entire ova, composed of
minute nucleated cells, and did not, as far as I could discover,
possess any internal cavi?v.

In several specimens of Cellularia reptans and C. scruposa, and
one specimen of C. avicularis procured at the same time, the
ovary-capsules were filled with ova; in the two former of a deep
orange colour, composed of W-_ce]]s, havifig the same
number and arrangement of niembra¥es and provided with cilia
as mn Flustra avieularis. Some of these ova were in rapid rota-
tory motion ; others, as in Flustra avicularis, were motionless,
though the cilia were acting, being kept quiescent by the more
close apposition of the inclosing membrane. I did not succeed
in observing the escape of any of these ova from their capsules.
In many of the polype-cells of all of the above-mentioned
polypes, dark red bodies composed of nucleated cells inclosed in
a membrane were present. These g cells are generally
considerably larger than those entering ifffo the formation of
the ova in the ovary-capsules. The greater number of polype-
cells contained one only of these bodies, and it was connected
to the inner surface of the cell by a membrane having a num-
ber of detached nucleated cells of a light colour adhering to it.
These bodies occupied different positions between the bottom
and aperture of the cells, but in none were distinct ciliary mo-
tions observed. These bodies are also probably ova, and it is
possible that more extended observations may enable us to de-
tect cilia on their surface at a more advanced stage of develop-
ment, though none in the present case were seen even on those
lying at the aperture of the polype-cells. I have satisfied my-
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self that in the polypes mentioned above, the inner surfaces of the
polype-cells, of the appendices of those processes deseribed in the
Cellularia reptans and seruposa, of the bird-head processes, of
the spines, and of the canals running along the lateral surfaces
of the polypidom in Flustra avicularis, are all lined by a fine
membrane. This membrane in old specimens, and when the
polypes are dead, often presents numerous and pretty large cells,
generally of a pale colour, at other times having a slightly yel-
lowish or brownish tinge, adhering to its free surfaces. In one
specimen these cells had accumulated in such quantities within
some of the spines in Flustra avicularis, as to produce consider-
able bulgings and exerescences. The growth and nutrition of the
hard parts of the polypidom must be chiefly due to this mem-

brane.
EXPLANATION OF PLATE XII.

Fig. 1, Magnified view of the posterior portion of the upper end of a branch
of the polypidom in Cellularia reptans. It is slightly elevated on
the left side, so that the polype-cells of that side are better seen
than on the other.

Fig. 2. Three appendices to the eells in Cellularia reptans.

Fig. 3. Magnified view of four polype-cells of Cellularia reptans seen on the
anterior surface.

Fig. 4. Magnifliled view of polype in Cellularia reptans when folded up in
its cell.

Fig. 5. Magnified view of this polype when expanded.

6. Magnified view of the anterior surface of the upper part of one of
the branches of the polypidom in Cellularia seruposa, The sziy'pe—
cells are in this drawing also more distinctly seen on one side than
on the other.

Fig. 7. Magnified view of three appendices to the polype-cell in Cellularia
scruposa ; b, b, bis, views of the process bearing the hair-like pro-
longation in two different positions.

Fig. 8. Greatly magnified view of head and upper part of stalk in Pedicel-
lina eclinata.

Fig. 9. Greatly magnified view of the ciliated ova of Pedicellina echinata.

Fig. 10, Magnified view of polype in Crisia chelata.

Fig. 11. Magnified view of polype-eells in Alcyonidium parasiticum.

Fig. 12. Magnified view of ILird-head process in Flustra avicularis.

Fig. 13. Magnified view of ova in Flustra avicularis.

[ From the Axxavs axp Maaazine or Narurar History for Dee. 1845.]










