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Dr. Wm. H. Ford was elected a member.
The following appointments were, with the consent of the
Meeting, made by the President:

Prof. Francis S. Holmes, Corresponding Secretary pro tem.
W. H. Wright, Esq., Recording “ “

In the absence of Dr, Francis T. Miles, Treasurer, Robert
Hume, Esq., was appointed by the President to fill the tem-

porary vacancy thus caused. ‘

The Committee of Curators, to whom was referred the
paper of Prof. Lewis R. Gibbes, on the Accentuation of Names
in Natural History, report, that this paper is likely to be of
great usefulness in America, where many engaged in the pur-
suit of Natural History are unacquainted with the Latin and
Greek languages. The Committee, therefore, recommend that
it be published in a small and portable form, as a Manual,and
so placed within the reach of every student, however limited
his means.

APRIL 15th, 1857.

Dr. L. A Frampton, in thle chair.

Prof. McCrady introduced the following paper:
Gymnopthalmata of Charleston Harbor. By Jorn McCraby.

.No class of the Animal Kingdom, perhaps, presents more or
stronger attractions than that of Acalephz. To the lover of what
is beautiful, they exhibit a variety of forms unsurpassed in deli-
cacy, grace, and harmony of color, by even the fairest flowers; to
the physiologist they exhibit the functions of life, performed by
structures of the most wonderful simplicity ; and to the philosopher
their development produces problems as marvellous to the fancy as
they are essentially important to the processes of generalization.
It is then, perhaps, due to* the many obscure passages in their
history, as well as to the small number of sea-side Naturalists, that
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that our own rich shores have been so little interrogated for an-
swers to the interesting questions which their history raises.,

On the Meduse of the United States, North or South, I believe
there has been, until the present time, but a single special publi-
cation, and that consists of the two beautiful and valuable papers
by Prof. Agassiz, entitled ¢ Contributions towards a knowledge of
the Acaleph® of the United States.” Besides these, I am ac-
quainted with only a very few desultory notices and descriptions,
no native American Naturalist appearing to have turned his atten-
tion this way with any connected plan of research.

Yet so abundant are our Southern coasts in genera and species,
that one might easily spend the greater portion of his life-time in
investigating their astonishing variety, and the singular phases of
their history. In a single locality, at the mouth of Charleston
harbor, I have collected during the past summer (1856) nineteen
species of Naked-eyed Medusa, belonging to fourteen genera, and I
still feel quite satisfied that more are to be found. Among them
was discovered a new and unsuspected instance of ¢« Homogony,”
besides ample opportunity of throwing light on the method of de’
velopment already known.

An account of the development of O. Turritopsis nutricula has
already been given. [ now proceed to present a descriptive
account of our species, (all of which are new), hoping hereafter to
devote a special paper to a more detailed account of the history
and structure of each genus. Of these genera the greater number
are new to our American Fauna.

It has been customary among naturalists to separate in descrip-
tion the Hydroidea from the Acalephae. The historical connection
of the two groups is of itself something so wonderful, as to make it
difficult to bring ourselves to an implicit reliance upon it as a gene-
ral truth, and the somewhat discrepant observations upon which
our conclusions are to be founded have, no doubt, contributed to the
same result. The fact, however, that the Hydroidea are all larval
or low forms of Meduse, there is no longer any good reason to
doubt. There have been so many observations by Sars, Dalyell,
Van Beneden, Liven Steenstrup, Dujardin, Siebold, Agassiz, Kol-
liker and others, all tending to demonstrate the impossibility of
separating these two groups in a natural classification, that scarcely
more is needed. However, to my mind, the difficulty felt by some
authors in the persistent individual-independence of the polyp-form
in Tubularia, Campanularia, &c., is completely explained away by
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the development of Aeginopsis Mediterranea observed by Miiller,
Kolliker and Gegenbaur, of Stenogaster complanatus by Kéolliker,
. and by the similar embryological history observed by myself in the
bell-cavity of Oceania (Turritopsis) nutricula. In each of them
the polyp or hydra-form is not persistent, and Medus= are not pro-
duced by gemmation from Hydre, but the Hydra itself is indi-
vidually and totally metamorphosed into the Medusa, thus at once
demonstrating that the Medusa cannot be the young of the Hydre,
and that there is no essential difference between the so-called al-
ternation of generations and a direct and regular metamorphosis,
or homogony. The inevitable conclusion must be that Hydre are
either young or inferior forms of Acaleph®, and consequently
that they are not entitled to independent positions as perfect ani-
mals, but must be described as Larve simply.

‘With regard to the difference between the Siphonophore and
Hydroidea, it is greater in appearance than in reality. For the
Campanularians, Tubularians and Hydractinians in which the Me-
duse do uot become free are just as really communities of hydroid
and medusiform individuals as Siphonophors, differing only in the
comparatively unimportant circumstance that they are attached
forms, and that in them specialization is not carried so far, so that
instead of having from three to five kinds of individuals, we there
find only from two to three.

For the foregoing reasons, I include in this Report on the Hy-
droid Meduse (Craspedota Gegenb.) of Charleston Harbor, all the
Hydroidea and Siphonophorz, known to me, describing the Hy-
droids as larval forms in connection with their perfect forms,
where these have been ascertained, and giving them provisional
names while their Meduse are still unknown. At the same time
. I should state that I lay no claim to originality in thus limiting
the order. The idea in some form or other has been floating in
the minds of those who have particularly studied this subject ever
since the appearance of Steenstrup’s remarkable treatise on Al-
ternate Geueration, and Agassiz, Huxley, Leuckhart, Owen, Kolli-
ker, and Gegenbaur have all expressed it in some form or other.
Prof. Agassiz, in his lectures, has given the group those limits
which I now assign it.*

#The delay which has unavoidably attended the publication of this paper,
enables me to state that Prof. Agassiz, in the first of his elegant volumes on the
Natural History of America, gives this order the limits which he had formerly
given in his lectures, and applies the name of Hydroidea to it, according to the
rule of priority. June, 1858.
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The synonomy of the group stands thus:

Cryptocarpe, Eschscholtz. (1829.)

Hydroidea, Johpston. (1838.)

Gymnopthalmata, Forbes. (1848.)

Craspedota, Giegenbaur. (1856.)

Of these, the first in order of time, that of Eschscholtz, ex-
pressing an erroneous view as to the economy of these animals,
has been by common consent abandoned. 'The Gymuopthalmata
of Forbes, and the Craspedota of Gegenbaur, besides being based
upon characters which do not characterize all the genera in the
group, are subsequent in time to the Hydroidea of Johnston. Two
years ago Prof. Agassiz informed me of his intention to include
the Hydroid Polyps,the Naked-eyed Medus®, and the Siphono-
phora in a single order under the name Hydroidea. This appears
to me the only solution of the question as to nomenclature.

Crass ACALEPHZ.

Order HyproipEA Agassiz.

Syn. Gymnopthalmaté, Forbes.

Craspedota, Gegenbaur.

Hydroidea, Johnston.

This Order includes the lowest of the Acalephe, and the animals
which compose it are distinguished by the following characters:

The general form of the body varies within a wide range. 1tis
sometimes acorn-shaped or conical, often mushroom-like, or with
the form of an umbrella, in many forms lenticular, but most fre-
quently distinctly campanulate. There are many compound forms
where the Meduse, developed by gemmation from their larve, re-
main organically connected with ‘them during life, and thus form
floating or fixed plant-like communities. The animals therefore
are either fixed or free. When fixed, though possessing sexual
organs, their other parts are Irequently rudimentary, or even en-
tirely wanting. Or the disk may be well developed while the
digestive, sexual and tentacular systems are wanting, or the whole
animal may have the form of a tentaculum, or of a leaflet pierced
by tubes. Or again, the digestive trunk may be the only part
developed.

The Hydroidea are distinguished by a simple digestive cavity,
of various forms from that of a depressed chamber, to that of a
very much elongated tube. The circulatory system "consists of
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delicate tubes communicating directly with the stomach, and radi-
ating towards the periphery of the disk, where they usually anas-
tomose with a concentric tube passing around the margin. In the
Aeginida, this tube is not only absent, but the radiating tubes
themselves are represented only by short pointed projections of
the digestive cavity, while in many of the fixed Hydroidea, °
there is neither any true digestive cavity, nor any circulatory
canal, both of these systems being represented by a simple blind
diverticulum of the larva’s nutrient canal.

The nervous system is hardly known. Professor Agassiz has
described as such a cellular cord which accompanies the circular
tube and enlarges at intervals at the bases of the tentacula to form
ganglion-like bodies which are also in connection with the. ocelli
when present. 1 have also made out this cord in the genus
Eucheilota with distinctness, and I think also that I have done
so in Hippocrene and Nemopsis, but was not so successful
with Oceania, where however I have thought myself sometimes
able to trace a delicate cord passing down beneath the radiate
tubes. Pl 12, fig. 1, 2, *exhibits a portion of this system in Euchei-
lota where it will be seen that there is a ganglion for each margi-
nal sense-capsule. The sexual glands, whether ovaries or sper-
maries, are always situated between the walls of the digestive or
circulatory organs, and the epithelium of the inferior surface of
the body. They vary considerably in position, sometimes embrac-
ing the digestive cavity, sometimes the radiating tubes, sometimes
being in connection with both of these at once, and in one genus,
are connected with the radiate and marginal tubes at their junc-
tion. In Cunina and Aegina, &c., where the tubes do not exist,
these glands are situate on the periphery of the depressed digest-
ive cavity. Inthe most rudimentary fixed forms, they surround the
blind diverticulum of the larva’s nuttient canal, which we have
already spoken of as representing both the digestive and circala-
tory systems. The spermatozoa of some species have been de-
scribed ; they have very much the form of thread-cells with the
threads extended, but without the reverted hooks at the base of the
lash. The ova appear to be impregnated within the sexual gland
and are not discharged until they have reached the form of a round
or ovoid embryo. This is sometimes ciliated and capable of in-
dependent motion, (Planula,) sometimes it merely falls to the

# See also the structure figured in this volume. Pl 7, f. 34, z, and 42.
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ground where it takes the hydroid form, and at other times it re-
mains within the bell-cavity of the parent until it has attained a
digestive cavity and tentacula, when it escapes, and moving for
awhile by means of these organs, at last becomes fixed like the
ciliated forms. Intwo known cases the hydra-form never becomes
fixed, and similar independence is probably realized by a third.

The embryological history of most of these Meduse, so far as
known, is one of Alternate Generation, or Metamorphosis, where
two of the stages are represented by two distinct individuals.

There are, however, three stages: first, the Planule, next, the
Hydra, and thirdly the Medusa, bearing the sexual orgauns.

In two instances, that of Jeginopsis Mediterranea, observed by
Miiller, Koélliker, and Gegenbaur, and the similar mode of devel-
opment observed by myself in the bell-cavity of an Oceania, the
hydroid and medusoid stages are not divided between two individ-
uals, but the individual Hydra is wholly metamorphosed into the
Medusa, thus forming a direct metamorphosis. In both modes
there is no intermediate type of form between the hydra and the
ultimate medusa stage.

These Meduse are distinguished from the Discophores proper
either by the entire absence of ocelli, or by having them unpro-
tected (Gymnopthalmata, Forbes.) They also either entirely want
the vail or have it as an unvascular organ which as a perforated
septum partially closes the mouth of the bell-like disk. But the
most constant difference lies in their embryology for the larva of
the Hydroid Medusa passes directly from its polyp form into that
of the Hydroid Medusa, while the researches of Steenstrup and
Frantzius show that there is a stage in Cyanea and Cephea wherein
the form of the Hydroid Medusa is assumed before the animal
attains its final form as a Discophore.

With regard to the subdivisions which may be made in this
order, it may be remarked, as Prof. Agassiz has already done in
his beautiful monograph, that the organs of essential structure
constitute so nearly the totality of a Gymnopthalmatous Medusa,
that it is difficult to obtain characters founded on those minor
structural details which are usually employed to distinguish
genera and families. And Prof. Agassiz in that work expresses
the idea that the whole of these animals constitute a single natural
family. But when we come to include, as he has done, both the
Siphonophore, the Hydroids proper and the Aginide in the one
order, it appears to me scarcely possible that the varieties of form
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we find upon close study, should be only extremes of a single
family group. Yet since we are in reality acquainted only with
a comparatively small number of genera among Meduse, and those
of European and American seas only, we certainly are not yet fully
prepared to define families by structural limits, a mode of classifi-
cation which requires the most extensive comparison of generic
forms. If, however, we call in the aid of Embryology, in connec-
tion with such knowledge of structure as we have, we may obtain
views, it appears to me, which even should they not prove abso-
lutely correct in the end, will still be suggestive and lead in time
to the desired natural classification.

For taking it for granted as I do, that the Hydroid polyps and
the Gymnopthalmata of Forbes constitute a single natural order,
and knowing that in a considerable number of instances, as for
example, in Clava, Hydractinia and some Tubularie, the Medusa
never forsakes its polyp-stalk until death,* we see that we cannot
omit in classification a careful consideration of the peculiarities of
the Hydroids, which are so complex in their gradations that Eh-
renberg formed two distinct groups upon the basis of the Linnean
genera, Tubularia and Sertularia. These two groups, I believe,
have been generally acknowledged by authors since the publica-
tion of Ehrenberg’'s work.t Not having this work, I quote the
characters of these two groups from Johnston’s British Zoophytes.
They are distinguished by their different characteristic methods
of producing reproductive buds, (ovisacs and bulbules, Johnston.)
The Tubularina include those Hydroids which produce naked
bulbules—that is, those in which the medusa-buds, while attaining
sufficient growth to become free, are not protected by a horny
theca. The second, the Sertularina, are those which have
what are called ovisacs—horny thece or cases, bell-shaped usu-
ally, and closed at their free open extremities by a polyp-

# This occurs even in genera, where the rule is, that Medusee are free. For
example, I once had the opportunity of observing a fine specimen of Sarsia
mirabilis (Agassiz,) which is one of the most abundant free species in Boston
Harbor, wither on its stalk, never severing its connection with its Coryne,
though in every respect, except ocelli, which were absent, it resembled the per-
fect animal. It unfolded its four long tentacula, exhibited strong rythmical con_
tractions of the disk, and behaved in all respects like a perfect Medusa except
that it never became free.

1 Corall. der Roth. Meer. (1834.) Lamouroux had previously subdivided these
genera, at the same time recognizing their affinity to each other more clearly
than Lamarck.
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head without tentacula, the medusa-buds being developed on that
portion of the stem included between this polyp-head and the bot-
tom of the case. They afterwards become free by passipg be-
tween the lip of the horny case and the abortive polyp-head.
This is at least true for the Campanularians. Among the Ser-
tularians proper, especially such genera as Sertularia, Aglaophenia,
and Thuiaria, where the Meduse appear to be always abortive,
more investigation is needed—at least my limited access to Eu-
ropean authors has made me acquainted with no researches that
entirely clear up the question of the relation of their planules to
the fleshy parts of the polyp-stem.* But these groups differ, also,
by the more complicated development of the polypidom among
the Sertularina, and the position of the medusa buds. Tn the
group just named, there is a considerable tendency to an observ-
ance of some of the rules of vegetable growth in the medusa-bear-
ing capsules, as was first noticed by Edward Forbes. Each of
these capsules, like the flower-bud in plants, may be considered
as in some sense a modified branch of the polypidom, wherein all
the lateral polyps undergo their full development into sexual
Medus®. Analogically, also, with the position of the flower-bud
in plants, though never at the extremity of a branch, so far as I
am aware, the medusa-capsules are generally at or near the axils,
so to speak, of branches or of individual polyps which may be
taken into the consideration as the analogues of the leaves in
plants. Among the Tubularina on the other hand, the disposition
is freer, and the medusa-buds are found among the tentacula, or
beneath them, of the individual polyps, and sometimes scattered
over the whole ramified stem of the polypidom.}

The researches which have of late years been made by authors,
and which to a small extent I have had the opportunity of repeat-
ing, appear to me to add still another distinctive character to con-
firm this division of the Hydroids into two groups. It is the
manner in which the Medusa disk is developed. Among the
Corynide, Tubularide, &c., the Medusa emerges first as a bud, the
outer covering of which becomes that of the disk of the free swimming

# In Hydractinia however which belongs, I think, to the Tubularina, the me-
dusa-buds which are naked, are also developed on the stalk of an abortive un-
tentaculated polyp.

+1 do not here investigate the question whether both these modes of distribu-
tion may not in the end be referred to single common plan. They are at least
different modifications, and as such I use them.
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adult,—the cavity of the bell is, so to speak, hollowed out from
the original substance of the bud—and the proboscidiform digestive
cavity, 1s from the first enclosed by a parenchyma which becomes
gradually metamorphosed into a moveable disciform or campanu-
late organ of motion. The lower aperture of the bell, which, in
the adult is usually guarded by the vail, appears to be pierced
through this original parenchyma, and the tentacula never origi-
nate near the attached base of the gradually growing proboscis,
but on the contrary, near what is to be its free extremity. Now,
a reference to Van Beneden’s figures of the development of Cam-
panularia, which, I think, in one of our species I have been able
to confirm, will show a mode of growth which in some respects is
entirely the reverse. There the proboscidiform digestive cavity
is early conspicuous as a free projecting knob, and is not over-
arched by the disk until some time after the Medusa becomes
free, in several species. The tentacula, instead of originating
near the free extremity of the proboscis, originate near its base—
and that organ, instead of being from the beginning covered by the
disk, is only gradually over-arched by it. And lastly, the aper-
ture of the bell, instead of being formed by piercing the paren-
chyma of the bud, is formed by the border of the outgrowing
lateral fold or disk which in this case is always free. The result
is, that in its early stages, just before its independence, the young
Campanularian Medusa bears an extremely close resemblance at
first sight to the mere hydroid polyp from whichitis bred, which isnot
the case among the Tubularina. Now, a reference to the descrip-
tion of the mode of growth exhibited by the larva of Jeginopsis
Mediterranea, and that described by myself in the bell of an Oce-
ania,* it will be seen at once that it is essentially the same as that
of Campanularia, and this corresponds to the structural affinities
of the Aeginide, which every one, I believe, considers more closely
allied to the Thaumantiads than to the Sarsiade and the like.

But these differences are not confined to the Larval stages alone.
The adult Meduse, so far as known, belonging to these two groups,
appear to be distinguished by general form and structural pecu-
liarities in such a mauner, that we must consider the Sertularian
group inferior. I might notice, however, beforehand, that embry-
ologically they appear to be lower, for while, if anything, their
polyps are more complicated, and vegetative character more prom-

# This, I have since satisfied myself, is the parasitic young of a Cunina. See
the descriptions of Turritopsis and Cunina below.

~
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inent in them than in the other; there are, at the same time, a
larger number of genera among them, which apparently never
have free Meduse. Now, on structural grounds, I think I may
distinguish these two general groups of Medus®, as follows:

First, as to general form. Among the Sarsiade and the correlated
groups, we find that the general form is nearly always a deep bell;
while in the Campanularian Meduse, and their relatives, the gen-
eral form of the disk has a constant tendency to being more or
less shallow; the few deep-belled species which exist are the
extraordinary forms. Both shallow and deep-belled species are
found in each group, but in one of them the deep-bell is the pre-
vailing form; in the other, the broad, shallow, cymbal-like or
watch-glass shape predominates.

They differ also in the general character of important organs.
The digestive cavity in the Sertularian group (if we include the
Aeginids, for which I shall attempt to show there is reason,) va-
ries through Aequorea and Staurophora, from the form of a de-
pressed polygonal chamber, which may be said to be imbedded in
the disk, to that of a flower-shaped organ, pendent from the vertex
of the disk concavity. But in this group the prevailing charac-
teristic of the organ is that it is comparatively shallow, and we
see this still hold good, even where, as in Liriope and Tima, it is
placed at the extremity of a long and habitually exserted pedun-
cle or proboscis. Very different is the case in the Tubularian
group. There, the prevailing character of the digestive cavity is
that of a more ar less long cylinder or tube, never imbedded in
the disk, but always pendent from it. There are several forms, as
Sarsia, Slabberia,and Dipurena,* with long exsertile peduncle, but
here it is formed entirely of the digestive organ usually surrounded
by the generative glands, and never is traversed by radiate tubes
to the extent seen among Geryonide and in Tima.* Next, with
regard to the radiate tubes, we find that in the genera allied to the
Campanularian Medusz, there is rather a tendency to a vegetative
repetition of them, as in Aequorea, Berenice, &c.; while in the
other group they appear to be more nearly limited to a small and
definite number. We also observe that in the Campanularian
group, there is a strong tendency to the formation of sinuses in the
radiate tubes, while the junction of these with the marginal or

#In Turritopsis, however, as I have shown already, there is an arrgngement
somewhat analogous to that of Tima. Indeed, the Oceanide, as a gro.ip, are an-
alogous to Thaumantiads.
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peripheral tube is a simple anastomosis. In none of the Tubula-
rian genera, on the other hand, is there any sinus in the length of
the radiate tubes, but often there is a large sinus at the junc-
tion of these tubes with the marginal one. With regard to the
position of the sexual glands, it varies, I think, in both groups,
from immediate connection with the digestive cavity, to a position
somewhere along the length of the radiate tubes.* But among
the genera which I think referable to the Tubularian group, there
are only two instances of such connection, the most remarkable
being that of Slabberia, (Forbes;) and another, Nemopsis, (Agass.)
in which latter the generative glands are counected at once with
the digestive trunk and the radiate tubes. While among the
Campanularians our only instance is Staurophora, which is evi-
dently again related to the arrangement which takes place among
the Aeginide. It is evident, therefore, that according to this ar-
rangement, one of these positions of the sexual organs is in a
general manner characteristic of the first of these groups, and the
other of the second. Coming now to the vailed rim of the bell,
we find it, in my view, quite characteristic in each of the groups.
In the whole of the second, or Campanularian group, it is quite
complicated, and we have the lash of the tentaculum usually sim-
ple, or only complicated by buttons of thread-cells as in the Cam-
panularian polyps. The reverse is the case in the Tubularian
group, where the rim of the bell is comparatively simple, so far
as the variety of its appendages is concerned, though decidedly
specialized in some genera, as Hippocrene, and on the contrary
the lash of the tentaculum exhibits a decided tendency to special-
ization and complexity, as in Nemopsis, Cladonema, Zanclea,
Blabberia, Dipurena, Corynitis, &c. When, on the other hand,
the tentaculum is at all complicated in the Campanularian series,
it is usually the basal portion of it, or what is called its bulb;}
which in Eucheilota has even two small lateral tentacula of a dif-
ferent type; and, indeed, in this genus, sometimes these bulbs are

#In the singular genus Aglaura, which is referable to the Sertularian group, the
sexual glands have a peculiar position. The chamber which exists to some extent
in nearly all of this order, just above the digestive cavity, and towards which
the radiate tubes converge, is here lengthened into a delicate pedicle, at the ex-
tremity of which is the digestive cavity of Thaumantioid type—and just above
this point are the generative organs in the form of diverticula from the delicate
pedicle. See Gegenbaur's paper, Zeits. f. Wissen. Zool. B.8, ht. 2, pl. viii, fig. 13.

tHowever, in Liriope of this series, the tentacula are somewhat specialized
into two sorts.
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found with their small lateral tentacula, but with no ordinary
lash. (Pl 12, fig. 2.) Again, in the whole Tubularian group,
we have not a single instance, at any age of the animal, of those
remarkable sense-capsules, under the form of little pendent, trans-
parent vesicles, containing corpuscles which sometimes appear to be
inorganic concretions, while these are characteristic of nearly all
the genera of the Sertularian group, including the Aeginide. In
fact, ocellary pigment spots, which are characteristic of most
genera among the Tubularina, are to be found only in Thau-
mantias,* Tiaropsis, and Staurophora, among the Sertularina,
and their absence in the rest is supplied by the presence of sense-
capsules. And I suggest the probability, from analogy, of Thau-
mantias and Tiaropsis, with Eucope, that these ocellated species
will be found characterized by such marginal capsules in the
early stages of their existence, for those organs are observed in
Eucope and Cunina in the earliest stages of their Medusa form,
while nothing like them are seen at any stage of existence in such
genera ‘belonging to the group of Tubularina, as have been ob-
served.

There are two facts which appear to militate against this separa-
tion of Tubularina from Sertularina—the first that Eudendrium
ramosum described by Van Beneden, appears to be an intermedi-
ate form -between them. This genus produces free medus®
(which there is very strong reason to believe are Hippocrenide)
after the ordinary Tubularian manner, but has, according to Van
Beneden, some terminal enlargements of the branches very simi-
lar in appearance to the medusa-bearing capsules of Sertularians.
thus leading to the impression that it may possess both modes of
developing Meduss. But certainly there are no observations to
countenance this view, and it is very probable that Van Beneden
was right in his conjecture that the enlargements referred to wete
produced by some parasite within the tube, or it is even quite pos-
sible that this may be the form which a creeping branch takes
before it has fixed itself and begun giving rise to polyps. See
below Hippocrene and Eudendrium.

Next, it may be thought that the mode of growth exhibited by
the radiate tubes.in the Tubularian method, renders the reality of

. #It is evident. that Forbes made no constant distinction between well defined
ocellary spots and the mere coloration of the tentacular bulbs which often exists
without the presence of ocelli. The greater ocellus in Tiaropsis, however, is
perhaps a combination of the ocellus and the concretionary capsule.
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our distinction questionable. But it appears pretty clear that the
outer covering of the bud at the stage when this takes place, is the
same that protected it before the tubes appeared, and if it were
not the same as the external surface of the future medusa’s disk,
we should certainly observe at some point in the course of growth
a casting or shedding of this original covering. Now nothing of
this kind has ever occurred in the course of my own observations,
- nor been mentioned by any observer with whose writings I am ac-
acquainted. The growth of the tubes, however, appear to be accom-
plished in the same centrifugal manner in both groups, with this
difference, that in the Campanularians they grow out synchronously
with the outgrowing disk, while in the Tubularians they are hol-
lowed out in the disk after the digestive trunk is already covered
by it. ’

There are still two groups among Hydroid Meduse whose re-
lations to these two we ought to determine as far as practicable.
They are Siphonophore and the Aeginid®, as well as the typical
fresh water Hydra. .

All the Siphonophore appear to be developed after the manner
of the Tubularina, in free grape-like bunches as in Tubularia, (e. g.
Physalia, Physophora, &c.) or as in Clava and Coryne (e. g.
Porpita and Velella.) Huxley describes (Miller's Archives
1861) the development of Diphyes, and from his description and
figures it is evident that the  development of the bud proceeds ac~
cording to the Tubularian method. The observations of Quatre-
fages on the structure of Physalia (Annales des Sciences Natur-
elles 4 ieme, Ser. vol. IL. p. 128 and Pl. 4, 2) show pretty clearly, I
think, that the development of the tubes in the sexual Medusa fol-
lows the Tubularian plan and that the disk covers the digestive
trunk from the first. Also Kélliker has described in JAgalmopsis
punctata the growth of the swim-bells, and these, according to his -
description, have the disk closed in the earlier periods of existence,
even until the tubes are formed, and the interior of the bell entirely
without communication with the surrounding medium which it
last gains by formation of an opening, in some manner not ob-
served. This fact is specially to be remarked since here there is
no digestive trunk nor sexual organ. The figures given by Kolliker
(Schwimmpolypen von Messina) have all so general and striking a
resemblance to the various appearances of the Medusa buds at
various stages in Tubularia and Coryne, that I think it will at once
be recognized. On the other hand the free Medusa of Velella is
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known through the researches of Huxley, Vogt, Kolliker and
Gegenbaur, under the name Chrysomitra, and has already been
referred to the neighborhood of Sarsiade, Cladonemide and
Oceanide, by Gegenbaur, (Zeitsch loc. cit.) It has, however,
some very remarkable peculiarities which I shall notice more par-
ticularly when I come to describe our own species of Willsia.
Whether the Physophoride which seem to be communities of
Medusz rather than of Hydroid Polyps, should constitute a sepa-
rate subdivision in the group of Tubularina on account of the
wonderful degree of specialization among the individuals of a
single community, I do not undertake to decide, since, unfortu-
nately, my observations on our own species, in spite of my efforts
to the contrary, have hitherto been too limited to enable me to add
anything to our knowledge of the group. It should, however, it
seems to me, be borne in mind that the social insects whose
classes of individuals are also differentiated upon an embryo-
logical basis, just as is the case with Siphonophore, do not con-
stitute a single group, but are distributed among different orders
and different families in the same order. This analogy, though
rather a remote one, should, it seems to me, be allowed some
weight in guiding the investigation. The Velellide, on the other
hand, seem to be floating polypidoms, with only one class of Me-
duse, i. e., those with reproductive organs. The Physophoride
are, to a certain extent, comparable to the budding Sarsias and
Lizzias, and the Velellide to Tubularia, Hydractinia, &c.

The singular group of Aeginide comes up next for considera-
tion. Ihave already mentioned that a series of gradations can be
established between the genera Cunina, Aegina, Aegineta and
Aeginopsis and Polyxenia, and the genus Eucope, the Medusa form
of Campanularia. First, Equorea by its digestive cavity and
mouth, the correspondence of other characters appears to be a
form nearer to the Aeginide than to the Eucopide. Next comes
Rhopalonema and Stomobrachium, in which the number of tubes
is already reduced, and the sexual organs are found in the two
forms, the circular and elongated, which are common in the sub-
divisions of Eucope.

While, therefore, there is a structural gradation between the two
groups, we find a discrepance in their embryological history. In
Campanularia, as is well known, there is a regular individualized
metamorphosis or alternate generation. But among the Aeginide,
where the embryology is known in at least three instances,
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Aeginopsis, (Miller, Kolliker and Gegenbaur,) Stenogaster* (Kol-
liker,) and Cunina, (See p. 111, note,) it is in every case a homog-
ony or direct metamorphosis, in which every individual hydra is
metamorphosed into a perfect medusa of low type. I have shown
that gemmation takes place, but the larve are never fixed and
swim freely, or attach themselves as parasites to the bell cavity of
other medusa, and every bud assumes first the form of the hydra,
from which it directly passes to that of the medusa along with the .
stock-hydra, from which it is bred. There the original hydra and
all its buds become medus. A strong analogy exists, therefore,
between this state of things and the communities of medusa
among Siphonophor® such as Forskalia, where a considerable
number of the parts possess circulatory tubes, and though much
modified, appear to be referable to the medusa stage of growth, as
well as the sexual buds. Add to this that in both instances the
communities are free, that is, in the latter case attach themselves
at will. But here the analogy ceases. The Siphonophore de-
velop the meduse afier the Tubularian method, the disk inclosing
the digestive trunk from the first. The contrary is the case in the
Aeginide, as I have shown already in this volume. In the larval
Cunina (PL 6 and 7.) which I have there described, the disk grows
out from the base of the hydra as a circular fold and growing down-
ward gradually overarches the gradually contracting siphon of the
digestive cavity, so that the disk does not come wholly to inclade
the digestive trunk until after it has attained its activity as a
swimming organ. The digestive siphon gradually retires also
within the vailed opening of the disk, having been originally
without it; the same is the case with Campanularia, and exactly
the reverse is the case with the Tubularians, where the digestive
trunk is always originally wholly within the vailed rim of the bell
and does not come without until the animal is either completely
developed or nearly so. A glance at Miiller's figures of the de-
velopment of JAeginopsis Mediterranea, (Miller's Archives, 1861, p.
272) will show that there the disk must grow in the same manner.
From this correspondence, therefore, in the growth of the swim-
bell or disk, united with their structural affinities, I include the
Aeginide in the Sertularian group.

To those who believe that there is a deep gulph between alter-

#The resemblance of Stenogaster to the Larva I have described in this volume,

pp. 77-79 is so great that it will very probably, I think, turn out to be a Cunina or
Aegineta. See below Cunina.
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nate generation and direct metamorphosis, this must appear as an
incongruous association.

But alternate generation is indeed only an individualized form
of metamorphosis, wherein the budding power is specialized
among the different parts of the embryonic mass, so that some of the
individuals produced by it are permaunently adapted to a lower
réle than others, and thus (Siphonophor®) some become free sexual
Meduse®, while others having neither digestive cavity nor sexual
organ, are doomed to remain as mere motor-machines, or swim-
bells, still others, as the canal-bearing bracts, are specialized to per-
form, perhaps, respiratory functions only, while other individuals
assume the form of long tentacula, having nothing much developed
about them but their thread-cell bunches, and many others remain
still as simple digestive trunks provided with mouths. Now, in
this there is no alternation of generations, for no one of these
classes of individuals form a separate generation; there is but a
single generation the result of a single generative act, and that
generation includes all the classes of individuals, and would not
be complete if any one of them were omitted. The only differ-
ence, then, between this and the direct metamorphosis of Cunina,
is that there gemmation produces no permanent classes of indi-
viduals, but each individual entering into that single generation,
unless abnormally aborted, is equal in rank to every other. There
is therefore no distinction in kind, no essential and fundamental
difference between these two forms of metamorphosis united with
gemmation ; the difference is one of degree only, and manner, in
carrying out a single fundamental plan.

But we may bring these two modes of metamorphosis still closer
together by the link supplied in the valuable observation of Ge-
genbaur, that his genus Trachynema, so nearly allied to the Euco-
pide is developed from a ciliated larva like Aeginopsis, which,
as he observes, separates the Trachynemid® from the Eucopide.
On the other hand, they approach quite nearly to Eucope, ina
structural point of view. It is to be remembered, also, that noth-
ing is known as yet of the development of Circe, Aequorea, Gery-
onia, Liriope, as well as Sminthea and Eurybiopsis, while there
is not much probability were it from fixed hydroids it would have
escaped observation up to this time, in some one of these genera,
and their affinity to Trachynemidz on the one hand, and Aeginide
on the other, render it p;obable that they have a direct form of
metamorphosis.  Also, the development of Siomobrachium into .
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Mesonema seems to indicate another complication of the embryo-
logical plan by the introduction of fissiparition.

This direct metamorphosis among Aeginid®, is of lower rank
than the alternate generation or individualized metamorphosis of
the Campanularians and Tubularians. If we bear in mind the
condition of the larva in its earlier stages among Campanularians,
when producing only planules, we find that it is a free swimming
embryo until it is ready to assume its polyp form, when it loses
its power of locomotion and becomes fixed .for life. This ciligrade
movement, then, is the index of a low condition, and among the
Aeginide we find, that the existence of this ciligrade locomotive
condition is prolonged in Aeginopsis, until the Medusa form is
assumed and in Stenogaster and Cunina, though prabably it exiats
for a shorter time, yet the young hydroid never becomes fixed but
only assumes that condition which we find in the larva of Tu-
bularia, when with developed tentacula and freed from the bell of
its medusa, it moves about by means of the tips of these tentacula,
and selects a site to spend its. remaining existence. Hence, when
compared with the remaining Hydroid meduse, the larval condi-
tions of the Aeginide, are of low type, and we should not exclude
from this consideration the fact, that they are in two instances
parasitic in their character. If we compare this conclusion from
embryology with that which we should derive from their low
structure, we find that both would equally prove them to be the
lowest of the Medusse. At the same time the gentle gradations
which superior knowledge is leading us to conclude, exists be-
tween the Aeginide on the one hand, and Eucope and Thauman-
tias on the other, gives weight to the belief that there is no essen-
tial difference of type between the direct metamorphosis of the one
and the individualized metamorphosis of the other. In both at a
particular stage, multiplication by gemmation takes place—but
in one the buds are all of the same kind, and all become medusse—
in the other the buds originally similar, are gradually differentiated
into different classes of individuals. And this latter mode is evi-
dently only a development by specialization of the one fundamen-
tal plan of the embryology of the Hydroid Meduse.

It seems pretty clear from the observations of Prof. Agassiz,
(Boston Soc. Nat. Hist. Proc., vol. 3, p. 854,) that the fresh water
Hydra produces free Meduse. But having never had an opportu-
nity of repeating this observation, I cannot give more than a con-
jecture astothe relations of this Medusa to the others. Prof. Agassiz’s
very short account, however, seems to indicate a medusa of nu-
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merous chymiferous tubes, a broad digestive cavity (7) and tenta-
cula arising above an undulating margin which hangs below
them. Also, a foldled mouth. These characters, if I have con-
ceived them rightly, would indicate something approaching the
Aeginide and Aequorea, but I would not venture to speak more
particularly.

To sum up the matter, it appears to me that the Hydroid Medu-
s® form two natural groups or sub-orders, based on general form,
and an ensemble of structure characteristic of each, and also on a
difference in the method by which the locomotive disk is formed ;
which difference will probably prove constant. That this corres-
ponds in part to the distinction introduced by Ehrenberg between
the different forms of the fixed hydroid larve of these Me-
dus®, by which he divided them into Tubularina and Sertularina.
But that these groups are not sufficiently inclusive, since there are
many hydroids which are never fixed—and that these should be
united with the two foregoing groups, viz: the Siphonophors,
with the Tubularina; and the Aeginide, and their allies with the
Sertularina. Should subsequent research prove these two meth-
ods of developing the disk which we observe in Tubularia and Cu-
nina to be constant for their groups respectively, to which I have
referred them, I propose to name the two sub-orders so distin-
guishtd, Endostomata, including the Tubularina and Siphono-
phore and Exostomata, including the Sertularina and Aeginide.

We should next consider the Families which may naturally be
formed under these groups. The subdivision of the Gymnop-
thalmata into families by Forbes, has alréady been criticised by
Agassiz and Gegenbaur. His characters are the simpleor branched
forms of the radiate tubes, their number, and the position of the
sexual organs; thus constituting Willsia, a distinct family, on ac-
count of its branching tubes. The characters of his other five
families, it is difficult to sieze. They are besides Willsiadee—
Oceanid®, Aequorid®, Circead®, Geryonide, and Sarsiade. Oce-
anide and Sarsiade are natural groups. Circe, which alone con-
stitutes the family of Circeade, with the addition of a new genus,
Persa, described below, will probably also represent a natural
group. Tima, among his Geryonide, is referable to the Euco-
pide; and it is at least doubtful whether Stomobrachium should be
ranked with the Aequoride, while Polyxenia Alderi is probably
the type of a new genus, whose position will hardly be assignable
until further research has made it better known.*

#]s it a Hooded-eyed Medusa?
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His names will probably be retained, all of them, except Sar-
siad®, being, however, strictly attributable to Eschscholtz.
Gegenbaur (loc. cit. p. 218,) divides these Medus=, which he calis
Craspedota, from the presence of the vail, into seven families.
They are Oceanide, Thaumantiade, Aequoride, Eucopide, Tra-
chynemid®, Geryonide, and Aeginide. These divisions are
founded on collective structure, so that the characters employed
by Gegenbaur, are drawn from all the principal organs of these
animals. The author also makes mention of the larva-type, as a
subsidiary character. in his diagnoses of the families. His Oce-
anide include the Oceanid®, Sarsiade, and Willsiade of Forbes,
with other genera, which he thus divides into sub-families:
Oceanvdz, proper, with short digestive trunk, simple tentacula,
and simple radiate-tubes.
Sarsiade, with simple tentacula, simple radiate-tubes, and very
much elongated digestive trunk.
Bougainvillide, with short digestive trunk, oral tentacula, and sim-
ple marginal tentacula grouped in bunches.
Willsiade, with branching radiate tubes and simple tentacula. -
Cladonemidsg, with forked radiate tubes and branched tentacula.
These groups appear to me natural, but of unequal value ; thus
setting aside the fact, that the development of Willsia is not known,
(and otherwise its proximity to Cladonema seems quite plausible,)
the Bougainvillide are distinguished from all the rest by the pres-
ence of highly organized oral tentacula, and the grouping into
bunches of their marginal tentacula, while so far as known, their
larve are allies of Eudendrium and Tubularia. On the other hand
Oceanide and Sarsiade agree in having Corynide for their larve,
no oral tentacula, and their marginal tentacula, though frequently
complicated in structure, never exhibiting that peculiar grouping
characteristic of Bougainvillide. Again, Gegenbaur separates the
Thaumantiade from the Eucopid®, placing Aeginide between
them. The genus Aquorea, on account of its large, broad-mouthed
digestive cavity imbedded in the disk, is certainly more distantly
related to either Thaumantiade or Eucopide than these are to
each other, when we consider that the greatest distinction between
them consists in the fact, that Thaumantias has ocelli and not mar-
ginal sense capsules, while the reverse is the case with Eucope.
But Agassiz’ genus Tiaropsis is certainly a Thaumantiad, and yet
its larva is Campanularia, which is also true of Eucope. These
two groups, therefore, are no further removed from each other
13
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than the Oceanid® proper, and the Sarsiade. The Trachynemide
and Geryonide of Gegenbaur and the ZAquoride, can never be
well located until we become better acquainted with their embry-
ology. But it appears to me the Aequoride are certainly very
closely related to the last family of Gegenbaur, the Aeginide,
which no doubt constitute a family apart.

It is evident also from the name which Gegenbaur applies to this
order, Craspedota (provided with a veil,) that he does not take
into consideration those lower forms of Hydroidea which never
attain so high a degree of complexity. All the Sertularians,
proper, Clava and Hydractinia are left out by this made of draw-
ing the bounding line, and consequently do not appear among his
families. The Siphonophore also with the exception of Chryso-
mitra find no place among these families. '

In attempting to group the Hydroid Meduse of Charleston
harbor into families, I have of course been led to consider many
forms which are not found in our waters, and it appears to me that
families in this group are founded on certain apparently slight
modifications in structure and combination of organs both in the
larva and adult—that members of the same family of Meduse are
derived from hydroid larve of one type, or not differing from
each other more than generically and that fréquently on account
of the low grade of development of the adult form, it is more easy
todetermine the family from the characters of the larva than from
those of the adult. Thus Twubularia coronata, according to Van
Beneden, produces medusa buds, which never become free; the
same is true of a species in Charleston harbor, while the two other
species described by Van Beneden, both produce free meduse.
The Medusz which never become free, have no tentacula, while
those that swim freely have them ; yet certainly in spite of their
differences of structure and condition, they belong to one. family.
Again, Sarsia and Callichora (Oceania ?), differing as they do in
structural details, are all developed from Corynide, aund it is al-
most impossible to decide whether such groups should hold the
position of families or of sub-families, while from this group of
Corynid® I doubt whether it would be proper to exclude even
Clava. In the same way Tiaropsis, an ocellated genus, belongs
to the same group as Eucope, which is unocellated, for both are
developed from Campannlarie. The genera Nemopsis, Bougain-
villia and Lizzia, on the other hand, seem to constitute a natural
family, having fasciculated marginal tentacula and branching
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oral cirrhi, while so far as known they are separated from other
groups also by their embryology. However, they are relatives of
Tubularia proper, as I shall show further on.

Without, therefore, pretending to set the matter at rest, I present
the following scheme as a sort of rough draught of the divisions
which would probably result from the view I have taken. At the
same time stating my belief that limited as are our observations
as to the embryology of most genera, it will be impossible to assign
any very definite limits to families, or even, in many cases, to
decide to what family a given genus should be referred:

Oceania,
Turritopsis,
Oceanide....... { Turris,
Modeeria ?
Saphenia.

Sarsia! .
GORYNIDZE ...« (gyreiadee........ g‘i’g ::::'
Slabberiaz

Clavidee s v 40000 { Clava.

¥elella,
orpita,
VELELLIDZE . ceceeteiuieerescnncens Chrysoritra,
Rataria.

Cladonema,
Zanclea?
Pennaria,
Willsia ?

Pennaridee......

Steenstruppia,

. Euphysa,
Tubularidee .. ***1 Tubu ari;,

Corymorphis.

First Sub-Order.
Endostomata.
Digestive trunk

at first enveloped
by the imperfor- emopsis,
ate disk. Margi- Lizzia,
nal capsules nev- Bongainvillea,
er present at any Hippocrenidee... { Hippocrene,
stage of growth; %y\aaia,
general form udendrium,
;leeply campanu- Hydractinia?
ate.

TUBULARIDZE....

{orsllmlia,

. galma

Physophoridee... { ) galm OiJ s,
Physophora, &c.

: : Hippopodias,
Hippopodidee.... p;
\SIPHONOPHORE. {V°8"‘~
Diphyid PD“l i
iphyidee.coee o iphyes
Pt {Eulo)io};ia: &e.
Physalidee ...... Physalia.
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Thaumantias.
Thaumautiadee { Staurophora,

. Tiaropsis.
CAMPANULARIDE...

Geryonopm.
Tima,

Eucopide..... | Eucope,

Eucheilota,

Epenthesis,

| Campanularia.

( Sertularia,
¥;lecium,
uiaria
SERTULARIDE. cccocteoceosccancs oo Plumula;ia,
Aglaophenia,
| Antennularia.

Circe,
Persa,

Ci deecceess
2nd Sub-Order. freeade Aglaura ?

Ezostomata.
Digestive trunk
always free, Mar-
ginal capsules al-
ways present at
an early stage of
wth. Disk in
ree forms, most
usually shallow.

Trachynema,
Rhopalonema,

Trachynemidee. . {
Stomobrachidee.. {Stomobrachmm,
{

{

con-
these

groups uncertain.

Mesonema.

Geryonia,

Geryonide...... { po ope.

The famil
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Equorea,
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Cunina,
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ZEGINIDZE cccvseniesseassscsscsnscesss{ Kgineta,
Efmopsls,
enia

This scheme exhibits as nearly as I have hitherto been able to
make them out, the actually known, and in cases where there is no
actual knowledge, the probable embryological relations of the
Hydroidee. Itis probable that such relations will hereafter serve
as our principal guides in determining families. It is possible
also that the families will be even more numerous than those
already. established among the Hydroid polyps orlarvee, and that
such groups as the Oceanide and Hippocrenide will hereafter en-
joy the rank of families, as well as the marked group of Aginide,
which it is not unreasonable to expect will have to be sub-divided.
Certainly the generic limits employed hitherto have been often
too comprehenslve Prof. Agassiz’s Hippocrene superciliaris differs
from the Bougammllea Brittanica and B. nigritella, by the posi-
tion of its dcelli, and this difference is generic. The Oceania
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JSlavidula of Peron and O. pusille of Gosse, are, by the position of
their ocelli, separated from Oceania, and belong to the genus
Turritopsis, about to be characterized. The Eucopes and Timas
of Charleston harbor have lateral cirrhi to the bulbs of their ten-
tacula and must be separated from their European representa-
tives; while the number of marginal capsules should also serve as
a distinctive character, since within certain limits:it is-constant
for certain groups.

The Hydroidea of Charleston harbor, arrange themselves un-
der the following genera: In the sub-order of Endostomata, we
have representatives of the Corynide, Velellidee, Tubularide, and
Siphonophor#. Among Corynide, the Oceanide are repre-
sented by the genera Turritopsis and Saphenia; Sarsiade by two
new genera Corynitis and Dipurena, and by Sarsia; Clavide
have no representative. The Velellidee by the genus Porpita.
Among Tubularidee, the Pennaride, are represented by Zanclea,*
Pennaria and Willsia; Tubularidee by Tubularia proper; the
Hippocrenidee, by Nemopsis, Hippocrene, Eudendrium, Cory-
nedendrium, and Hydractinia. Among Siphonophore, no repre-
sentative of the group of Physophoride, or Hippopodide, have
been found; Diphyes, Eudoxia, and perhaps Ersaa, represent
the Dlphyxdae—and the genus Physalia has a representative in a
transient visitor of our waters.

In the second sub-order, the Exostomata—Campanularidxe and
Sertularide, are pretty fully represented. It is doubtful whether
Thaumantias has a representative. The Eucopide are represented
by Eutima, Eucheilota, Epenthesis, Campanularia, and Laomedea;
the Bertularide, by Dinamena. Plumularia and Aglaophenia; Cir-
ceadz, by anew genus Persa allied to Circe; neither Trachynemida
nor Stomobrachidee, have representatives as yet; Geryonide, are
represented by Liriope; Aequoride are- without representatives.
Lastly, the Aeginide are represented by a species which I have
referred here to Cunina, but which will, in all probability, fall

#This approximation of Zanclea to the Pennaridee, I owe to Professor Agassiz,
and the delay which, from unavoidable causes, has retarded this publication.—
Professor A. informed me this spring that he had observed the development of
a genus like Zanclea, from a Pennaria-like Hydroid. Ihad before, however, sus-
pected some relation between Zanclea and Cladonema, and a relation between
the latter genus and Pennaria, on account of the characters of Stauridium.—
June, 1858.
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into another group when Cunina is finally sub-dividled. We now
proceed to the description of the species.

SUB-ORDER—ENDOSTOMATA.

Bell ulways deep, never disciform. Ocelli generally present;
marginal capsules never, at any stage of growth. Development
always an individualized metamorphosis or alternate generation.
Bell-wall enclosing the digestive trunk in the medusa-bell from
its first appearance. Or, since the digestive trunk is sometimes
wanting, it may be, perbaps, better expressed—that the cavity of
the bell is at first a blind sack, formed before the opening of vail,
by which it subsequently communicates with the surrounding me-
dium.

1sT grour CORYNIDE. Johnston.

Larva Coryne; consisting of a fusi-form polyp, with scattered
tentacula usually clavate at tip. Among these tentaculs, or just
beneath them, ure developed the Medusa-buds. External surface
of the Medusa-bell usually beset with scattered thread-cells not ar-
ranged in regular lines. Tentacula varying in number. Diges-
tive trunk nearly always elongate.

The group of Corynide contains three lesser divisions, which
we distinguish as follows, so long as no connecting links between
them are known to Science.

1. ocEANIDE. Eschscholtz.

General form, spherical, conical, or truncate, tentacula having
elongate and mostly fusiform bulbs; their number is various, but
usually great; position of the ocellus variable, sometimes it appears
to be absent altogether; digestive trunk massive; sexual organs
generally circumscribed and arranged in four distinct lobes about
the digestive cavity ; mouth surrounded by an armature of four
leaf-shaped oral tentacula.

TURRITOPSIS, nov. gen.

General form deeply campanulate; tentacula numerous, making
the entire circle of the bell-margin; no conspicuous vertical mus-
cular bands as in Turris. Ocelli on the inner or lower side of
the tentacula. The upper part of the tentaculum, which at its
free extremity carries the ocellus, has the appearance of being
slightly distinguished from the rest, even when extended, and is
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quite a distinct part whei contracted. It may be characterized as
an elongated ocelliferous bulb; upper portion of the digestive
trunk composed of a hyaline mass of large cells surrounding the
origin of the radiate tubes. This structure is an extraordinarily
developed epithelium.

Larva?

" Remark.—The several genera in this group, are very closely
allied—Turris differs from Oceania only by its muscular bands—
and Saphenia only by its two highly developed tentacula. The
present genus Turritopsis, differs by the structure of its digestive
trunk and the position of its ocelli. I am now pretty well satis-
fied that these characters are sufficient to distinguish it generically.

Distribution.—British Seas, Mediterranean, Charleston Harbor.

TURRITOPSIS NUTRICULA.

Syn. O. Turritopsis Nutricula. Proceedings of Elliott Society,
Vol. L., p. 55, pl. 4 and 5.

PL 8, Fig.1. (young.)

A deep-belled species, flat at top, with its profile descending
nearly vertically from the top for about a third the animal’s height,
and sloping outwardly for the rest of the descent. The digestive
trunk is massive, filling a large portion of the bell-cavity. The
transparentor upper part in full-grown individuals, is nearly square
and about equal (in its expanded state) in height to the height of
the digestive cavity. The four sexual lobes are voluminous,
rounded below and separated by deep furrows. The four leaflets,
placed one for each of these furrows, are large, and have their
marginstufted with many padsof thread-cells. They are capable of
being extended upward along the corresponding furrows, so as to ap-
pear just above the sexual lobes, and thus be seen through the trans.
parent tissues of the animal from above. The whole trunk thus
described, generally hangs so low as nearly to reach the opening of
the vail. Sometimes a specimen may be found with these oral pre-
hensile organs protruded beyond the vail, and this even seems, in
some cases, to be habitual; but it is not the ordinary carriage.
The tentacula are about one hundred, sometimes a little over,
sometimes under that number. They are slightly clavate at the
extremity, and somewhat surpass the height of the disk in length.

)} They are usually carried tightly curled at the extremity.

Although I have not been able to observe the hydroid larva of

this species, yet I have been able to observe the medusa at a very
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young stage, when possessed of only eight tentacula, and measur-
ing only .08 in. alt. and .08 in. lat. -.At this stage it has somewhat
the form of Sarsia turricula, (pl. 8, fig. 6,)-but its digestive trunk
is of an elongate conical form, reaching nearly down to the vail.
It resembles in form the trunk of Corynitis rather ‘than that of
Barsia. The mass of large cells occupies but a limited space,
about one-fourth the length of the trunk; is composed of few
cells, -and is- quite narrow; scarcely exceeding in width the
digestive portion of the trunk, which is slender, and rather re-
sembling the trunk of a young Sarsia, than that of an adult Turri-
topsis. The trunk endsin a bluntly pointed muzzle, well stocked
with thread-cells, which appears to constitute a single bunch.
One peculiarity which should also be noted in this young stage is,
that the transparent tissue of the upper portion of the disk, is, at
this time, prolonged for a short space downwards, so that the large-
celled transparent mass does not, at this time, abutt as it after-
wards does against the wall of the bell above, but is united withit
by a downwardly directed projection of the disk. This character
afterwards disappears, but we still see a trace of it in figure 1, a
more advanced specimen. Here the height of the bell is equalled
by its width, the cavity is very roomy, and the general form of
the animal approaches that of a sphere. The trunk has still its
conicul form, but the single bunch of thread-cells €t the mouth
now begiuns to divide itself into four; while the large-celled mass
above has increased, in extent and the number of its cells, and the
tentacula have reached the number of twelve. Afterthis, the four
labial appendages grow out gradually, the digestive cavity in-
creases in size, the sexual organs begin to be developed, the large-
celled mass fills up gradually the space between it and the bell-
wall above, while the tentacula constantly increase in number.
It may as well be observed here, that the tentacula of the young
Turritopsis have a certain stiff appearance, which they afterwards
lose elmost entirely. This remark is applicable to other geners,
as Corynitig, but not to Sarsia proper.

Since writing the article on Turritopsis nutricula, and the de-
velopment of the medusan larva found in its bell (supra) I have
become fully sensible of the error of supposing that larva to have
been the young of Turritopsis, into which error I was misled by
the analogy of Tubularia. I cannot doubt that the larva in ques- {
tion is the young of a Cunina, about to be described as an inhabi-
tant of our harbor, and that it passes its embryonic life for the
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most part in the bell-cavity of Zurritopsis nutricula, from whose
stomach it appears to derive its nourishment until it is prep&red to
pursue an independent existence.

The coloration of this species isa rich- and rather reddish orange
on the sexual lobes, with deep lake in the furrows; the. labial ap-
pendages frosted, as well as to a slight extent the outer surface of
the disk ; tentacula have sometimes a purplish tint, with a slight
nucleus of lake in the clavate extremity. Found in Charleston
Harbor. from the early part of June to the early part of October.

SAPHENIA. Eschscholtz, (Forbes,)

General form varying: from one having a profile emarginate on
each side near the summit, to that of .a hand-bell, in which the
emargination has proceeded so far, as to make the upper part of
the disk appear a more or less conical appendage to the lower
The sexual glands are placed on the upper part of the digestive
trunk, the two-fold character of each gland being quite distinct.
To this part of the trunk the stomach proper seems also confined.
The neck, whjch like the neck of a bottle, separates this upper
portion from the mouth in all the genera of the group, is in S8aphe-
nia very long, and in the following species when contracted ap-
pears capable of forming a separate or lower cavity, Pl 8, fig. 3a.
The circulatory canals are broad as usual in the. gromp.- Only
two of the radiate canals have corresponding tentacula, and these
two at their junction with the marginal canal form a sort of flat
triangular sinus. The somewhat fusiform bulbs are proportion-
ally large; and the characteristic of the tentacula are length and
great coutractility. There are no ocelli.. Larva—unknown.

Remark. It may be reasonably questioned whether this genus
is really that to which Eschscholtz intended to give the name
Baphenia. Not having within reach the material for settling the
doubt, I have continued to use Saphenia in Forbes’ sense.

Distribution, (with the present limits of the genus.) British
seas, Mediterranean and Charleston Harbor.

SAPHENIA APICATA, nov. spec.
PL8. FL2, 3.

Bell shallow, being almost square.in profile; bell-wall thin
throughout, and surmounted above with a long conical appendage
tapering to a delicate point, which is sometimes turmed jauntily
on one side as in the figure. Digestive trunk very long, when
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extended, reaching very considerably below the bell-margin. It
is also capable of contraction, so that the lips appear distinctly
within the vail. The sexual glands abutt directly upon the
upper portion of the bell-wall, and extend very slightly radiately
with the radiate tubes. Four ridges corresponding to these glands
extend downward along the neck of the flask-shaped trunk, merg-
ing themselves at its extremity each into one of the leaf-shaped
oral tentacula, on the margins of which latter I have failed to find
tufts of thread-cells. The bulbs of the two tentacula are as usual
in the group, large and elongate. They seem to be separated
from the lash of the tentaculum, by a slight constriction. The
lash is very long and tapers gradually to its extremity —being
throughout irregularly nodose, but especially towards its ex-
tremity. Its outline, also, is difficult of definition. There are
traces of six other tentacula; two of these are larger than the
rest, and are situate at the extremities of the two remaining radi-
ate tubes. They are all very faint and small, and for a long time
escaped my attention altogether. ,

The color of the ovaries is a pale yellow or stgaw-color, the
tentacular bulbs are of a beautiful claret red; and the lashes of
these organs have a whitish, almost frosted appearance by reflected
light.

It is & beautiful sight to see this species in motion, swimming,
like other shallow-belled species by rapidly repeated pulsations of
the disk with swiftness, trailing after it, its long tentacula which
alternately approach and recede from each other in graceful
curves, now curled togetber in an inextricable tangle and instantly
loosed again as if by magic, when suddenly they contract and
put an end to the exhibition. I have taken but few specimens of
8. apicata, one as early as June 5th, another as late as Septem-
ber 16th. It is therefore a rare summer species in all probability.

11. SARSIADE. Forbes.

These Corynidians are distinguished from Oceanids by having
usually an elongate digestive trunk, around which the sexual
organs are rather equally distributed. The digestive trunk is
terminated by a simple mouth, or one with scarcely undulated
margin. The number of tentacula appears to be limited to four.
The principal distinction lies in the form of the ocellary bulb,
which is concentrated, almost spherical, confined to the margin,
and usually containing a sinus which connects the radiate and




Apru, 1527, ELLIOTT SOCIETY. 131

concentric canals. The ocellus is always placed in the trans-
parent tissue which surrounds the darker mass of this bulb, and
is therefore always marginal, not tentacular in its position.

The different genera included under this head differ widely in
the form of the tentaculum which in Sarsia proper is long, very con-
tractile, and lash-like, while in Dipurena and Corynitis it is short
and clavate. Prof. Forbes’ genus, Slabberia, also, is the only genus
in the whole group of Endostomata, which appears to have the sex-
ual organs entirely on the radiate tubes. With deference to that la-
mented and able observer, I must entertain a doubt as to the exact-
ness of this observation for the present. In this group, also,
occurs the only instance of which I know, in which the digestive
cavity appears to be divided into two distinct stomachs. I refer
to a new genus, Dipurena, described below.

CORYNITIS, nov. gen.

General form conico-campanulate. Bell-wall of great thick-
ness above.. External surface ornamented with scattered groups
of small thread-cells, each enclosed in & containing cell. Di-
gestive trunk massive—sexual organs confined to the upper por-
tion. Between the four radiate tubes, the bell cavity rises in four
over-arched spaces of unusual height. The four ocellated mar-
ginal bulbs of the short tentacula arising from them have the same
massive character as the digestive trunk. The tentacula are
clavate and bristle with large pads of thread-cells. A sinus occu-
pies the interior of the ocellary bulb, and is connected by canal
through the axis of the tentacular shaft with another and larger
sinus occupying the interior of the enlarged extremity of the ten-
taculum. The inter-communicating canal may be completely
obliterated by the contraction and closing together of its walls,
and though this appears to be done at will in the younger stages
of growth, I have not been able satisfactorily to ascertain that it
was not a permanent condition in the full-grown adults.

The larva is a coryne with a short thick polyp and few tenta-
cula. The medusa-buds grow in the usual position, just below or
among the lower tentacula, and the peculiar character of the ten-
taculiferous bell-margin is conspicuous at an early age, PlL 9,
ff. 6,7,8,a. Two of the tentacula are developed a considerable
time before the others. They at first appear as hollow enlarge-
ments of the margin at opposite poles of one of the diameters of
the marginal circle. They increase in size and gradually project



132 PROCEEDINGS OF THE [April, 1857.

downwards, the cavity within elongating with them, fig. 6, a.
At first there appears to be but- one cavity; a slight constriction
appears-on the elongating tentaculum just below the margin, and
in the next stage known to me, fig 5., there are two sinuses con-
nected by a canal through the tentacular shaft, in the engraving
represented by a median line passing from the dark central core
of the ocellary bulb to the hollow enlargement ¢, at the extremity
of the tentaculum. The young Medusa at this stage is free, with
but two tentacula, though with four marginal bulbs. Each ten-
taculum has one or two patches of thread-cells, besides the en-
largement at the end. The bell-wall is still very thin ; the digest-
ive trunk large, conical and pointed below; the mouth not yet
perforate. In a day or two, from the remaining two bulbs, tentae-
ula begin to sprout, which soon obtain a complete- resemblance
to the otlier two, though for some time after they are perceptibly
inferior in Size, thus giving a sort of bilateral symmetry to the
animal. It'should be remarked that the cavity or sinus in the
termiral bulb of ‘the tentaculum is lined by colored cells similar
to those which line the cavity of the ocellary bulb, and in my
opinion, also, to thase which-line the digestive cavity.

- This development shows that we should be careful in founding
new genera upon a difference in the number of tentacula.

Distribution. Charleston Harbor.

CORYNITIS AGASSIZII, nov. spee.
PL9. Ff 3-8

’ When fally grown, this specxes is nearly of the size of Zurri-
topsis nutricula, about .8 in. in height, which was the size
of the specimen figured fig. 8; that from which fig. 4 was taken
having been in contracted condition and smaller. The gen-
eral form is mitrate, the-outline swelling out as on either side it
rises from the tentacular rim, and terminating above in a rather
obtuse vertex. The outline is broken by slight protuberances at
tolerably regular intervals, which are the bulging clusters of
thread-cells, scattered over the whole outer surface. The massive
digestive trunk has a little more than its upper third occupied by
the digestive cavity and the sexual organs. The remainder is pro-
longed in the form of & tube terminated at the mouth by several
(8?7 or 4?) indistinct lobes. This tube is capable of extending it-
self beyond the vail or of almost confounding itself with the upper
and more stationary portion by contraction. The large ova, of
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which each ovary contains only a few, as they grow, swell the
outline of the upper portion of the trunk in large sweeping
curves. The whole trunk thus described, appears suspended in
the bell-cavity by many radiately converging arches, like one of
the massive pendants hanging from a gothic ceiling. The prin-
cipal of these arches, (those with double lines,) are the result of
the nrrangement described in the diagnosis of the genus, by which
the radiate tubes, springing from the upper surface of the dark-
coloured digestive cavity, proceed, for a short time, in almost hori-
zontal direction outwards, then with a bold curve sweep down-
wards almost vertically to the ocellary bulb. They nowheres,
therefore, reach higher than the base of the digestive trunk. The
cavity, however, of the disk is prolonged upwards in four over-
arched spaces, between the arches. of the radiate tubes, and the
outline of these is marked out by the double outline of the epithe-
lium clothing the inner surface of the bell, (figure 8, p.) - -Above
these at ¢, are two arches of single lines, disclosing a differentia-
tion between the tissues in that part of the wall, the immediate
purpose, and the homologies of which, I do not undertake at pres-
ent to explain. The tentaculiferous margin of the bell is charac-
terized by an unusual development of the transparent tissue which
always surrounds the faintly-colored marginal tube and the col-
“ored ocellary bulbs. The bulbs, and the tentacula which they
bear, are like the digestive trunk massive. The ocellus is borne
in the surrounding clear tissue of the bulb near its upper margin.
The shaft of the tentaculum tapers from the marginal bulb to its
junction with the clavate extremity, and is ornamented with four
or five oblong pads of thread-cells, whose longer axis is placed
rather obliquely to the transverse axis of the shaft. These shafts
possess considerable contractility, though it is very slow in opera-
tion, the tentacula never contracting suddenly to any great extent
upon irritation. The shafts, however, may be so contracted gradu-
ally by continued stimulus, as to bring all the pads of thread-cells
together, thus forming a spiral chain of them round the shaft; and
finally the shaft be so contracted as almost entirely to disappear.
The enlarged extremity of the tentaculum also partakes, to some
extent, of this susceptibilily, so that its usually ellipsoid bulb,
(figure 3, ¢,) is sometimes changed by contraction into an almost
spherical ball, (figure 4, ¢.)
The specimen represented, figure 4, had but three sexual lobes,
the fourth being abortive. At the same time the mouth presented
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* a quadrate aperture. This reminds'us of the corresponding dis-
crepance between the numerical formule of the mouth and sexual
organs in Cladonems, observed by Dujardin; but I have not been
able to ascertain whether it is constant for all the specimens.

With regard to coloration—the peculiar ornamentation of the
external surface, gives the animal a rich and obscurely frosted ap-
pearance. With this exception, the disk is colorless. The
coloration of the digestive trunk is a combination of a deep red,
with a rich orange, the lining membrane of the stomach being of
the former color, and the sexual lobes of the latter. The red
color characterizes also the opaque portion of each ocellary bulb,
and to a rather less degree, the lining of the cavity in the terminal
bulb. The transparent tissue surrounding these parts in both ca-
ses, is of the orange tint. The shaft of the tentaculum mostly col-
orless, but having occasionally, near the terminal bulb, a few fleck-
ings of lake color. The pads of thread-cells have a whitish frosted
appearance, which is peculiarly rich and agreeable to the eye,
and which resembles that on the whole outer surface of the disk.
These pads, and the external surface of the terminal bulb, are
always bristling with innumerable points, which are the lashes of
the thread-cells.

In comparing this figure of the adult (fig. 8) with the figures
of the young, (ff. 6, 6, 7, 8,) we cannot but be struck with the
fact, that in the young, (fig. 5,) the bell-wall is throughout thin,
and that no trace exists of that complicated system of arches de-
scribed in the adult as serving to suspend the digestive trunk.
This constitutes one of the most marked distinctions between the
bi-tentaculate and adult stages. Besides the difference of form
already noticed, the animal, in its bi-tentaculate stage, has a
bright lake nucleus just in the centre of the base of the digestive
trunk whence spring the radiate tubes. It is at this stage appa-
rently so awkward in its motions as almost to provoke laughter.

The coryne, which bears this Medusa, is rather rare, as is also
the Medusa. It is found growing on sponges a little above dead
low water mark. It has been found during the summer months,
and whether or not it exists during the winter, (as in all proba-
bility it does,) has not been ascertained. A young bi-tentaculate,
but free Medusa, has been taken as early as the 6th of June. A
fully developed specimen has occurred in the end of July, while
as late as the 12th of September, buds were still produced from the
coryne, ff. 6,7, and 8, baving been drawn at this date. This leads
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me to say that I have not seen the actual separation of a bud from
the Hydroid, and its assumption of the form of figure 5. My con-
fidence that they are one and the same, is due to the very marked
and almost unmistakeable peculiarities of the Medusa, which are
plainly exhibited in the buds while attached to their hydra. To
my former Master in Scjence, Professor Agassiz, to whom America
owes the only special publication on her 'Vledusaa, I inscribe this
remarkable specles. '

DIPURENA, nov. gen. .
General form rather conical; digestive trunk elongate, and divi-
ded into two cavities, one above and the other below, connected
with each other and with the small quadrate chamber at the origin
of the radiate tubes, each by a delicate slender tube; sexual glands
arranged in two masses, one surrounding the upper and the other
the lower digestive cavity, separated by a constriction ; tentacula
four, clavate, tubular, attached at the disk margin to colored bulbs,
each of which bears an ocellus. This genus differs from Slabberia
in the position of its sexual glands—and from Sarsia by its clavate
tentacula, and the division of its sexual gland into two portions.
Remark..—This genus is certainly a remarkable one, on ac-
count of the number of chambers or sinuses in the course of the
putrient circulation. First the digestive cavity itself appears to be
divided into an upper and lower cavity, besides which there is a
separate chamber at the intersection of the radiate tubes as in
Sarsia, then each of the marginal bulbs must be counted in this
category as in Sarsia, to which in this genus appear to be added
four other chambers in the terminal bulbs of the tentacula, mak-
ing in all eleven chambers in the course of the digestive and cir- -
culatory systems.
Distribution. Charleston Harbor.

DIPURENA STRANGULATA, nov spec.
PL 8, Ff. 1-2,

General form of the disk ovoid, truncated below, of considerable
thickness above the insertion of the digestive trunk, its outline
converging above to a rather pointed apex. The four radiating
tubes, very faint in outline, being indeed scarcely visible. The
chamber into which they open at the base of the digestive trunk is
quite distinct, separated from the digestive cavity by a constric-
tion, and with a lake colored nucleus. Digestive trunk incapable
of retraction within the bell. The constriction occurs about one

































































































































































































































































































































