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The following ‘notes’ on a few Hydromedusae obtained at Naples
daring the spring and summer of 1903 comprise a series of ohser-
vations npon several species, some of which are believed to Ire new,
others more or less rare, and all of more than ordinary hiological
interest. It is believed that the account submitted may have some
value both as to the morphological and faunal facts concerned as
well as a contribution toward a clearer knowledge of some hitherto
disputed problems.

Pachiycordyle Weismainii sp. nov.

During the month of May | obtained several colonies of an
interesting bydroid which in many respects secms closely allied te
Pachycordyle napolilana Weigmann, but which will be scen to have
some sharp differences. The colonies were obtained from the Bay
of Naples at comparatively small depths and all inhabiting the shell
of a living snail, Fusus rostrata. The hydroids live fairly well in
the aquarium, having been kept under observation for as much as
a week at a time. During this time several medusae were liberated,
thus affording opportunity for critical stady of tlie entire life history
of the species, excepting that of the embryo. As intimated above,
the hydroid seems to live “fairly” well in the aquarium. It was,
however, evident that with sueccessive days under this changed en-
vironment there was more or less decline in vigor, both of tlic hy-
droid and developing medusae, for the first medusa, which was born
during the first day in the aquarium, exhibited a vigor and activity
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ruite lacking in those born several days later. The colony counti-
nued to lire, however, and medusae were liberated during an entire
week, at the end of which time the hydroids were killed and pre-
served for suhsequent study of worphological details here-in-after
described. Most of the material was fixed in aleoholic-corrosive
solutions, and in 30 % solutions of formalin in sea-mater.

It may be remarked, incidentally, that of the preserved mate-
rial some was worked up soon after preparation. and other portions
after my return several months later, and with an experience simi~
lar to that which | have clsewhere mentioned, namely, that better
results were obtained from the newly prepared material than front
that long preserved. This [ believe may be regarded as a general
rule having few exceptions so far as coelenterates are concerned.
Sections were in almost all cases stained by means of HErpunmain’s
iron-hacmgtoxylin, followed in some cases by Bordeaux-red, with
excellent resnlts.

Systematic.

The genus' Pachycordyle was instituted for a hyvdroid fonnd by
Wersyanx at Napleg, and deseribed by him in his monographl Tt
is unnecessary to cite in detail his description of the hvdroid exeept
oun certain points invelved in eomparisons.

As I have noted above, the general features of the present
hvdroid have muelt in common with that deseribed by WEISMANN.
The one feature in particular which would seem to sharply distin-
guish the two is the fact that Weruany’s species is recorded as
having only sessile gonophores while in the present ease, as alveady
cited, the gonophore is a free medusa, however, a short-lived one.

1t should be noticed in this connection that Wrisaaxy’s speei-
mens were all male, while strangely enough in the present case |
was only able to obtain female colonies. Whether this circumstance
of itgell affords room for doubt as to the specific difference of the
two may be open to some question, of course, tho so far as my
obgervations have gone, as a rule where the medusa is free in oune
sex of a given species it ig almost invariably free in both. I have
elsewhere shown? that occasionally specimens of Pennaria Harelln
are found in which many of the female medusae discharge their

t Die Entstehung der Sexualzellen bei den H'ydmmedueen, Jena 1633
pag. 7.
® Amer. Natural. Vol. 34 1900 pag. 301,
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eggs without hecoming free, tho | have not noticed this feature
among male colonies.

It should also be said that in the species under consideration
the gonophores in their earlier stages of development show every
aspect, whether of form or structure, of sessile sporogacs. But since
these come to maturity within a few davs it would seem as it
Wersmaxy could hardly have failed to distinguish the development
of the medusa and its probable birth. Moreover. Ire desecribes the
gonophore as having a ramified spadix. While this may be the
case during early development, in the mature medusa it hag entirely
disappeared. Whether here again the difference of sex may involve

ifference Of structure must remain an open question, at least for
the present.

Incidentally it may be worthy of remark that WersMaxy’s spe-
cimens were obtained from considerable depths, ‘40 meters’, and
from the shell of a species of Murex, while as noted above the
present specimens were all fornd on a shell of another genus and
at small depths.

While owing to the fact that only ome sex has been available
for these comparisons and from which to formulate diagnostic de-
finitions there way naturally remain some doubt as to tlie distinct-
ness of the species, | am, however, strongly convinced of its spe-
cific independence, and venture to propose for it the name Pachy-
cordyle Weismanni, in honor 0f the author of the genus and his
distinguished contributions to hydroid morphology.

Specific Diagnosis.

Trophosome: Colony arising from a delicate, reticulated hydro-
thiza. Hydrocaulus sparingly branched, from 3—8 mm high. Peri-
sarc somewhat dense, not extending beyond the base of the hy-
dranth, dull yellowish brewn in color. Ilydranths club-shaped, with
sub-conieal hypostome. Tentacles from 8—16, filliform, becoming
delicate and thread-like when fully expanded (Pl 21 Fig. !.

Color: Hydranth body orange or reddish, hypostome swhitish.

Habitat : Upon the shell of Fuwsus rostratus.

Gonesome: Medusa buds borne on side of stem, rarcly ou lateral
hranches, pear-shaped as they approach maturity, seldom more than
two or three on a single polyp, the entire gonophore enclosed within
a sheath of perisare (gonangium?). The medusa escapes from the
capsule by rupturing or dissolving tlie distal end. after which the



556 (has. W. Hargitt

capsule may often be found in a partially collapsed condition upon
the stem or branches.

Medusa piriform, with prominent apical projection. Size 2 mm
high by 1.3mm broad. Velum narrow, velar opening very small.
Manubrium rather large, conical and devoid of peduncle. Bell very
transparent, with scattered nematocysts over the exnmbrellar surface.
Radial canals lacking, marginal canal simply a fissure of varying
size between the layers of ectoderm with vestiges of entodermal
lining near the margin. Tentacles entirely lacking. Thbe medusa
is devoid of color except on the manubrium, which varies from
orange to dark brown. Mouth wholly lacking. When first liberated
the medusa swims with a short, jerky motion, tho of limited vigor,
a few contractions appearing to exhaust the little creature. Eggs
are discharged almost immediately after the birth of the medusa.

the life of which is very ephemeral, not exceeding one or two hours
(Fig.21. -

Origin of the Germ Cells

Concerning the origin of the germ cells my observations upon
this species agree in most points with those of Weismaxy on the
related species, in so far as actual conditions are concerned. He
finds these cells in the entoderm, and there only, vet rather insists
upon the probability of their descent from ectoderm cells, while as
vet in an indistinguishable stage. is specimens being all male in
which, as he says, the primitive germ cells are small and correspon-
dingly difficult of recognition, affords some plausibility for his con-
tention, tho he likewise makes similar elaims concerning the ulti-
mate source of egg cells in other genera.

These speculative deductions are withont any support from iy
own observations, tho as already noted, theyv were restricted to fe-
male colonies entirely and therefore cannot of eourse be claimed to
prove those of Weismaxx to have been wholly in error. In the
species under consideration the germ cells originate in the entodermn
and are pot found eclsewhere at any time during their growth or
maturation. As is verv well known, the size and character of the
egg cells render them easily distinguishable even at a comparatively
early period in their development. In sections of the hydreid stem
in both long and cross series and stained Dy various methods [
have found no evidence of their oceurrence other than in the ento-
derm.

o
o
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Moreover, these sections failed likewige to afford any evidence
of Wersmaxx’s so-called “Keimzone”. While eggs are found usunally
in greater numbers in the immediate region of the gonophore buds,
as might be naturally expected, than in other portions, still they
are found in not inconsiderable numbers at points morc or less re-
mote from this region, both above and below.

As a rule tlic egg eells are found in the deeper portions of
tlie entoderm, tho not unusually they are found to occur likewise,
on the surface a& shown in Fig. 3. Oeceurring in greater numbers
in the region near the origin of the gonophore, and possibly also
inciting its development, they seem to be carried into the bud during
its formation and development. It would seem, however, that there
is a migration of egg cells directly into the gonophore from d-
jacent portions of the stern, since it hardly seem probable that the
large nnmbers which finally occupy the gonophore could have ori-
ginated in immediate contact with it. Such a migration is well
known in many other hydroids and may be accepted as occurring
here, tho no direct evidence of id has been observed in the counrse
of tlie present research. With the growth of the gonophore there
seems to be a segregation of eggs into group, or nests, about which
there are developed follicular folds of the entoderm, as shown in
Figs. 4, 5, in some eases entirely enclosing them. Others continue
to lie in close contact with the entoderm lamella and finally form
the superficial layer in tlie free mednsa.

Development of the Gonophore.

As already intimated, the gonophore arises as a burl from tlie
side of the stem, or more rarely upon a branch. it is at firat in-
istingunishable from an ordinary hydranth hud, involving a direct
evagination of heth ectoderm and entoderm. The presence of eggs
in immediate contact with itusually reveals its true character. From
the first and throughout its entire development nematocysts are found
in the ectoderm and multiplying during development furnish the
vematocyst clusters of the exumbrella of the medusa. In iron hae-
matoxylin preparations they stain a deep blaek during early de-
velopment, as may be noted in several of the figures.

At first the gonophore is a simple club-shaped organ, as shown
in several of the figures, but soon takes on a typical pear-shaped
aspeet, as shown in Fig. 5. At about this time there seems to be
1 cessation of the process of ovarian migration into it and very soon

Mittheilungen a 4 Zool Station zu Neapel Dd 16 37
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the proximal portions seem to constrict to form the pedicel of t
gonoplbore. Somewhat later tlie constriction cuts off the gonophoy
from direct communication with the enteron of the stew, as show
in Fig. 6. Coinecident with these changes there appear at the dist:
end of the organ, which up to this time has been simply a typie:
two-layered sporosac, a proliferation of ectoderm cells, the diss
Iution of the middle lamella and the ingrowth of the ectoderm:
plug to form the so-called bell-nucleus {Glockenkern), as shown i
Fig. 4. The presence of numerous karvokinetic figures, as well =
the micro-chemical reactions of the cells betoken the intense activit
of the growing tissue. At first the hell-nucleus is rather globula
in form. Very soon, however, it assumes an oval outline and cou
tinues to flatten and extend laterally in all directions. With thi
flattening of the structure there is reestablished the supporting la
mella, a layer of entoderm is formed between it and the bell-nucleus
so that *the latter comes to lie between the outer layer and th
inner which contains the eggs. Coincident with this developmen
and gradual extension Of the bell-nuclems there has been a diffe
rentiation of its cells. Along its entire inner surface there has bee
differentiatcd a single laver of cells, forming in section a delicat.
chain-like series extending the entire length of the growing band
as shown in Fig. 5.

This growth and differentiation continues., gradually extendin
as a delicate sheet, laterally and proximally, the inner chain-lik
series forming an extremely delicate ectedermal membrane over th
outer cgg layer, the other layer of ectoderm forming the lining o
the sub-umbrella of tlie medusa and overlying the thin layer «
entoderm, t0 which refercnce was made above. This process con-
tinues till about half of the imterior eavity of the gonophore is thus
supplied with a double layer of ectoderm, one covering the egus
which in the mean time have become somewhat evenly distributed
over the developing manubrium, the other constituting the lining o!
the bell, as just mentioned. and as shown somewhat diagrammati-
cally in Fig. 7.

With the completion of this ectodermic investment there oceurs.
apparently, both an expansion of the lateral walls of the gonophore
to approximatels the shape of tlie future medusa, and also a coi-
traction of tlie entodermic wulls into a more nearly cylindrical and
conical shape. thus giving rise t0 the manubrium already referved
to. This contraction to form the maunubrium is appavently a purels
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mechanical process due, in part at least, to a reduction of the
entodermic cellmass which has been involved in the transformation
of a considerable portion of these epithelial cells into purely nutri-
tive cells concerned in the growth of the eggs. Abundant evidence
of this is found in the manifest signs of degenerative metabolism
occurring throughout the entire mass. In many cases the cellular
character had been lost entirely, in others it had been greatly modi-
fied. Figs,4 and 7 show something of these changes.

With these phases of development completed. the medusoid fea-
tures may be said to be well established, though velum, tentacles,
anti canal systems are lacking. Only the first of these organs is
finally developed. Tentacles are wholly absent; the bud-like pro-
jections xhomn'at =z in Fig. 7 are but sectional aspects of the bell
margin, which as is shown in Fig. 2 oS the fully developed medusa,
is thiek and rim-like. The velum is formed shortly before the birth
of the medusa by a double fold of ectoderm, as shown in Fig. 7 v.
This fold is apparently continnous over the entire velar end of the
medusa, natil shortly before birth, when a circular opening is formed
by what seems t0 be an absorption of the central cells.

Of the canal svstem there is little to be said, since it is at
best quite rudimentary. In Fig. 7c.c is shown what in general po-
sition and form may be considered as the marginal canal. In no
case have I been dble to find traces of radial canals. In certain
specimens sections wonid show a deeper fission of the entoderm
layers at the junetion of the apical projection and the lateral walls
of the umbrella, and in others an extension of the marginal canal
upwards, but there was no communication between the two. Further-
more, the manubrivm is permanently mouthless, so that the medusa
is apparently doomed to an ephemeral existence as an independent
organism. And such is indeed the case. Of many specimens libe-
rated from hydroid colonies in the ayuarinm noue lived for more
than an hour or two at most, as indicated in an earlier connection.

The apieal projection is balb-like, very thin arid hollow as shown
in Fig. 7. It is lined internally by an extremely delicate and
tenuous layer of entoderm, the presence of which only becomes de-
monstrable under the highest powers of the microscope. The ecto-
derm layer over this region is likewise very thin: though more
easily distinguished than the former.

As the medusae appreach the period of liberation numerous
orange-colored pigment granules appear in and among the entoderm

37
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cells of the manubrium, particularly in the median and terminal
portions, giving to the loose tissue a distinetly brownisgh color. A
careful study of the origin and development of thesc granules com-
pels the conclusion that they are results of waste metaholism, or in
other words, excretory products. When attention is directed to the
fact that the entodermal epithelium of this region has been the
center of active metabolism incident to the growth of the eggs from
the time the gonophore bud became functionally disconnected frowm
the body of the polyp, and that in their stages of growth these
entoderm cells through cytomorphosis became essentially nufritive
cells, the foregoing conclusion is only what might be natarally ex-
pected.

In connection with these observations it had occurred to me
that possibly certain of these pigment granules might find their way
into the growing eggs along with nutritive matter absorbed from
the entoderm cells, but a careful examination failed to show that
this was the case. Jurthermore, since the pigmentation of the eggs
oceurs chiefly as they attain full growth, and coincident with the
metabolism involved in the phases of maturation, I incline to believe
that it is due in this case, as in the former, to pigment granules
evolved through similar cytoplasmie metabolism. This view is
strengthened by the faet that in the present case, as well as iu
others well known, the color of the eggs differs from that of the
panubrinm, to a greater or less extent

In a recent contribution! 1 have directed attention to the re-
lation of execretory processes to coloration among certain of the lower
invertebrates, and the facts here cited afford additional evidence in
support of the general proposition.

LeNpexrerp?, in a critical paper on Fucopelle has briefly re-
ferred to the probable relation of the brownish pigment present in
the radial canals of the medusa to exeretory processes. He ex-
pressly says, “Diese Pigmentmassen gleichen denen, die in dem Ento-
derm der Niihrthierc vorkommen, durchaus und glanbe ich dieselben
ebenfalls als Excretionsstoffe deuten zu sollen. Dic Masse der kEx-
kretionsstoffe richtet sich natiirlich nach der Lebhaftickeit des Stofi-
weehsels und es wird deshalb nieht Wunder nehmen, wenn gerade
it den Radialkaniilen der lebhaft wachsenden Medusenknospen sich
solehe Stoffe anlidufen.”

' Science Vol. 19 1904 pag. 132,
“ Zeit. Wiss. Z. 3% Bd. 1533 pag. 315
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As will be seen from the foregoing account, we have here a
medusa which is either extremely degenerate, or one of very prim-
itive typo. 1ts development avithin a chitinous eapsule (gonangium ?),
associated with the sporosac-like history of the gonophore would
seem fo suggest the latter alternative. So far as I am aware the
development of Anthomedusae within gonangia is quite rare if not
wholly anomalous. The unique gonophores of Dicoryne are prob-
ably of very different e¢haracter and significance.

In 1883 Lexpesvenp (0p. cit.) described R new hydroid and
medusa, Fucopella campanularic, which apparently sustains a re-
lation to the Campanularidae similar to that of the medusa herein
described to the Tubularidae. The medusae of these forms have
much in common, such as shape, size, rudimentary organs, ete.

Moreover, in the origin of the eggs,. their migration into tlie
gonangium which later gives rise to the medusae, the nutrition of
the eggs and the general character of their later history, the corre-
spondences between the two are very interesting. LEeNDENFELD's
description of Eucopelle also confirms the suggestion of a preceding
paragraph that these are probably hoth generalized, or primitive
types of medusae, in which tlie origin of the eggs, apart from, and
priot to the organization, of thé medusa, points to a condition si-
milar to that found in such hydroids as Hydractinia, Clave, ete. in
which there is nothing more than a sporosac within which the eggs
develop after their origin in the body of the animal and later mi-
gration into these specialized nutritive capsules.

As the eggs approach maturity two rather marked changes are
more Or less apparent, one involring tlie character of the e toplasm,
the other that of the nueclens. In their earlier history tlic egg eyto-
plasm consists of a more or less viscid matrix through which is
distributed a finely granular matter, the whole forming a somewhat
homogeneous body. With the assuwption of the spherical shape
and typical size (about 0.9 mm), the cytoplasm becomes more pre-
dominantly granular in character and at the same time there appears
in many cases a tendency toward vacuolation. I have elsewhere’
called attention to a similar condition in the eggs of Pennaria at
about this period in their history and the same thing has been
noted by Merscuxizorr? and others. In Penwnaria it had seemed

1 Arch. Entwicklungsmech. 18. Bd. 1904 pag. 462.
2 Embryologische Studien an Medusen. Wien 1886.
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to me to pe associated with maturation and fertilization phenomens
but the latter feature must be eliminated in the present instance
since in the absence of male specimens it was obviously out of th
question. Whether any of tlie immediate phases of maturation ma:
have been involved is likewise open to doubt, since | was unabk
to demonstrate any of the ordinary features 0f this process, eithe:
in living eggs or in those sectioned and stained. Intimately as
zociated with these changes were nuclear modifications of a mor
or less remarkable charactor. Prominent among them iS the disse
lution of the nuelear membrane which oceurs shortly before the
birth of tho medusa and the discharge of the eggs, Following thix
there occurs a marked decrease in the mass of the nuclear sub-
stance, probably due to the loss of nuclear sap, or a dispersal of
matter through the cytoplasm, so that the nueleus measures onlx
about half that of the ovarian egg. Of still greater importance is
the change which occurs in the chromatin network of the nuclens,
which appears to wholly disintegrate and to disperse throngh ths
cytoplasm. Not the slightest trace of chromosomes or chromatin
substance can be demonstrated in the nuclei or cytoplasm at the
time of the liberation of the medusa. The nuelens itself, greatly
reduced in size, may still be seen as a definite area of very homo-
geneous texture, but indefinitely merging into the surrounding cyto-
plasm, there being no trace of nuclear memhrane.

Prior to these later nuclear changes IS another involving thc
nuecleolus, which during the earlier ovarian history is a body of
conspicuous character and strong staining gualities. In sections of
eggs of about the conditions shown in Fig. 8, or sometime prior to
the complete dissolution of tho nuclear membrane and perhaps iu-
citing it, it is quite common to find nueleoli migrating bodily from
the nucleus into the cytoplasm wlhere they seem later to disintegrate
and mingle with it. In several sections double nucleoli were found
in a single nucleus, as shown in Figs. 8 and 9. In almost ever)
case of this sort one of these bodies appeared appreciably smaller
than the other, and often somewhat distorted in shape, as may be
observed in the figures just cited.

Vacuolation of these nuctel was not an infrequent phenomenou:
It usnally consisted of one, or rarely two, slightly refractile vesi-
cular bodies oceupying an excentric position in the nueleolus. Careful
search was made for evidence of directly dividing nucieoli. but with-
out smecess. The occurrence of two in a given instance is probably
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due to the degeneration of the one and the formation of another de
novo before the first had escaped from the nucleus.

‘Whether the phenomena herein considered lend further forec
to the previous suggestion that the vacuolation of tlie cytoplasm of
the eggs was probably due to changes sssociated in some way with
maturation, or whether they may not rather be interpreted as ex-
pressions of eytoplasmic activitieg, or phases of metabolism similar
to those previously considered, may be somewhat problematical, and
must 8o remain for the present, since my material is neither suffi-
ciently varied nor abundant to justify further speculations or con-
clusions.

Tubuwlaria mesembryantheman Alln.

The conflicting accounts of the development of this hydroid
which have been given by earlier investigators, particularly Cia-
MictaN !, Merscuxigorr (Op. eit.), and Braver? led me to make some
observations upon living specimens, and also to collect material from
which to review certain of the problems involved, such as the mode
of cleavage, formation of the germ layers, cte.

While from the living specimens I was able to follow the later
history of the emhryo, its final escape from the gonophore and some
aspects of its independent life, it was not practicable to follow out
with any degree of satisfaction the details of cleavage. This was
done by means of sections of the gonophores made in scveral planes,
supplemented in some measure hy the preparation of entire gono-
phores stained and mounted as tramsparent ohjeets, much as had
Leen done in the case of living material.

The preserved material mas submitted to one of my students,
Migs Howrnanp, who under my direction cut and stained the sections
and traced the phases of maturation and cleavage, and some 0f the
aspects of the later embryo.

The differing accounts as to the origin of the germ cells given
by Cismrcrax and Weismaxw, and that of Braver seem to be rather
a difference of interpretation than of fact. The germ cells have
been found both in the ectoderm of the peduncle of the gonophore
as Brauer contends and in the ectoderm and entoderm of the spadix

I Zeit. Wiss. Z. 32. Bd. 1879 pag. 325.
2 Ibid. 52. Bd. 1591 pag. 551,
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as had been maintained by Ciasiciax and later confirmed try Wers-
ManN. | am inclined to regard both as true; or in other words,
that the germ cells probably arise rather indiscriminately in both
positions, though in some specimens rather predominantly in the
one region and in' others equally pronounced in the other regiou.
As | have elsewhere shown this to be the case with species of
Eudendrium, it is unnecessary to more than mention the matter in
this connection, It would seem that in this species we have a
hydroid in which the differentiation of the bhody cells of the two
layers is physiclogically less sharp than in others.

The growth of the egg is quite similar in most respects to that
of other species of Zwbularia, such as larynz, as described by
Dorreiy 1, and erocez, as described by Arrex? It has not been
posvible t0 confirm Brauvrr’s view that those germ cells which are
to give rise to eggs are sharply differentiated hefore they come
into the gonophore, or during their migration thitherward. On the
other band the view of Dorveix that their impulse toward active
egg development IS the result largely of position and nutrition in
the gonophore seems by far the more probable, and is in general
agreement with similar facts in the case of other species.

Of the large number of germ cells which crowd the matare
gonophore a comparatively few, perhaps three or four, assume the
character of ova at any one period of development. Their growth
results from the active absorption of their less fortunate fellows, as
has been shown in many other cases, as hy ALLex and DoFLEIN,
previously cited, and by the present writer in the case of Pemarin
{op. «it),

As in the case of most Tubularians, after the development and
liberation of one series of embryos other of the primordial germ
cells proceed to grow as the former had clone, and thus the process
continues for several generations. The case is very different, of
course, in species with free medusae, like Pennaria. Here the eggs
are all discharged at about the same time and the medusa dies
shortly after; hence most of the germ cells are consumed in the
growth of the first, series 0f eggs. The same is probably true in
most short-lived medusae, hut With many others, successive gene-
rations of eggs arc produced during the entire breeding season.

Zoit. Wiss. Z. 62. Bd. 1896 pag. 61.
Biol. Bull. Chicago Vol. 1 1900 pag. 291.

1
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The differences as to the exact means by which. the growing
eggs appropriate the surrounding germ cells which characterize the
aceounts of Cramriciaw, Braver, and DorrLemy, seem to me to be
similar to others already ecited as to the region where they originate,
ete., namely, a difference of interpretation and definition, rather than
of faet. As | have shown in the case of Pennaria tiarella and cu-
rolindi, 8o it Seems with species of Tubularde, there may be differences
as to points of detail. In some cases the egg may engulf the germ
cells bodily, later redueing them to a fluid condition; while in others
this reduction appears to take place before absorption. But whether
before or after, it must ultimately depend upon some process of
veduction substantially digestive in character before final assimi-
lation is accomplished. The only othcr alternative to the supposition
is that of mere ftxsion of the protoplasm of the one with that of
the other without any assimilative changes whatsoever. That this
is not the case would seem to be proved by the fact of the per-
sistence of these so-called pseudocells or nuclei within the eggs
during the entire history of growth, and even that of development,
as IS well known by those who have concerned themselves with the
subject. Apparently the disintegration, or reduction of these nuclei
takes place much less rapidly:than does that of the cytoplasm of
the germ cells, so that they may he distinguished within vacuoles
of the growing: or developing eggs long after their first incorpo-
ration.

Maturation and Fertilization.

Concerning these phenomena there is little to add to the carlier
researches of Cramicraxy and Braver. It has not been possible to
confirm the observation of the former that during the process of
maturation the eggs hecome more or less conical on the side from
which the polar bodies are extruded. Since, however, his obser-
vations were made, in part at least, upon living eggs, while, upon
this phase of the subject, my own ohservations have all been upon
preserved material, there mayv be no definite contradiction. It would
seem to me doubtful, however, whether any appreciable change of
form could be observed upon eggs enclosed in fixed gonophores within
which they are usunally closely packed.

SrAvER's account is much fuller and more definite than is that

U Arch. Entwicklungsinech. 1% Bd. 1901 pag. 457,
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of Cramician, Concerning his accounts of maturation my own ob-
nervations are mainly confirmatory. AS to fertilization, however, I
have not been able to obtain cytological details quite eomparable
with those described by him. Concerning nuclear phenomena as-
sociated with these processes my observations confirm in considerable
degree those which | have elsewhere described in connection with
the development of Pennaric and Budendrium. There is the same
migration of the nucleus to the periphery of the egg, the disso-
lution of the nuclear membrane, and the same apparent dissipation
of the nuclear substance throughout the cytoplasm of the egg, fol-
lowed later by its apparent reorganization just prior to the first
signs of cleavage.

Cleavage.

It is perhaps concerning this phase of the life history that most
dissension® has arisen. Crayicrax was the first to critically study
its development, and in doing so directed his ohservations largely
to the aspects presented by the living eggs. This he did by cut-
ting off clusters of gonophores arid studying them under the micro-
scope. But as he confesses, the various contractions of the several
parts of the gonophores and the resulting movements and read-
Justments so shift the position of the eggs that it is extremely diffi-
cult to obtain accurate observations.

He conclnded that cleavage was unequal. the first and third
furrows being at right angles to each other and meridional, the
second equatorial and from within outward. 1In later cleavages
there is a more rapid division of the cells at the animal pole, these
later growing over the blastomeres of the vegetative pole by a pro-
cess of epibole and enclosing the latter which later form the ento-
derm.

This conclusion has been frequently called in guestion by later
observers. Bavnrour! claimed that an examination of segmentation
by means of sections failed entively to confirm Cramrcran’s results.
Coxw? has likewise failed to find anv evidences of epibolic gastru-
lation in another species of 7Tubularia, and from this has undertaken
to digeredit Cravicran’s conclusions.  As is well kpown from later
observations different species at times show very considerable 1:1-

! Comparative Embryology, 2% Edition. 1885, Vol. 1 pag. 154.
27 Anz 5 Jahrg. 1882 pag 483.
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riation in matters of cleavage, particularly among hydroids, and
Jonx’s contention is not therefore, valid as an objection.

The researches of Brauer, however, leave little doubt that on
this point Cramiciax was evidently mistaken, and my own obser-
vations tend to confirm this conelusion. Brauer maintains that clea-
vage in this species takes place by two sharply different processes,
namely, first, by a more or less regular mode of fairly equal clea-
vages during the two meridional furrows, later ones being more or
less unequal and irregular. In the second mode cleavage involves
the nuclei only, which proliferate independent of the cytoplasm,
forming a multinucleate egg, after which there follows 2 cleavage
of the egg into as many cells as there are nuclei. In this process
there map be considerable variety. It may oceur when there axe
but few nuclei, four or six, or it may not begin until. there are
sixteen, ot perhaps more. }

My own observations upon this point, while confirming in a-
measgure those of Brauver, do not warrant any such sharp conclusion ,
as to the distinctness of these processes. One may find a regular -
cleavage into two and four cells, etc., and he may also find an,
internal nuclear proliferation, in some cases indeed, many more
nuclei arising than Brauer has indicated, before cell organization
and cleavage take place. But I have not been able to sh:amplyfl
differentiate these modes. They often graduate imperceptibly into
each other, indeed, may be found occurring in the same egg, thoughi
this is not common. I am inclined therefore, to consider them as
only varying phases of cleavage conditions more or less common
among Coelenterates? particularly awmong Hydromedusae. This is
notably the case with Pennaria, as 1 have recently shown, and as
Avuex (op. cit.) has shown in the case of Tubidaria crocea.

As illustrating somewhat more clearls than is possible by
merely verbal description I have included a few sketches made byp
Miss Howraxp in connection with a study of sections already re-
ferred to. t

In Fig. 9 is shown an egg in which nnelear proliferation isin
under way, hut in which no signs of cleavage are present. Thisa
condition may continue somewhat indefinitely, as already suggestedh
till finally a syncytium is formed, very much as in the case of
Pennaric (0p. eit.), and as shown in Fig. 11, from which by a grag
duated process of cell organization and ditferentiation the germ layersy
are finally established, as shown in a later paragraph.
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In Pig. 10, is shown a section of another egg in which likewise
the nuclear conditions are very similar to those of Fig. 9, but iu
the present case evidences of cleavage are present as shown at
regions marked c.pl. Were there in apparently no close relation
between nuclear activity and that of the cytoplasm. This again is
quite iu keeping with conditions well known in other cases.

In Figs. 12—23 are shown a series of simply outline sketches
illustrating the striking irregularity of eleavage in a large proportion
of these eggs. Figs. 12—17 (Pl. 21) show the first six sections in
a series of twelve of a single egg. The sections begin evidently
at the animal pole, if we mayv assume polarity in these eggs, as
only in the first four sections are nuclei present, the later sestions
showing only the Jarge and very unequal blastomeres of tlie vegetal
pole. In Figs. 18-—23 (P1. 22) are shown likewise a similar series
of another egg, but in this case the sections are vertical instead of
horizontal, as in the previous case. In this case the six sections
are the central ones of a series of fourteen, and show the gradual
Progression of cleavage from the amimal pole, the other remaining
undivided.

It is probably from observations upon similar cleavage pheno-
‘mena that Crayicrax conceived the presence of an epibolic gastru-
lation, an interpretation quite likely to be made where surface views
L*'blbf v are under consideration. But as shown in sectional series it

$ just as evident that Barrotr's contention against such a process
11% indisputable.

Formation of the Germ Layers.
Coneerning the origin and formation of the germ layers iu this
nud related species views have heen hardly less eonfiicting than on
foints already considered.

According to Cramictax. as previously suggested, an epibolic
jastrula is formed. This seems so obviously improbable, and more-
“ver, so lacking in evidence us to demand little attempt at refu-
sation. It is not difficult to recognize conditions in cleavage which
dight casily he construed from superficial aspeets as comparable
Tith this form of gastrulation, but many hundreds of sections of
‘€8s in all stages Of development have not afforded the slightest
widence of such a process.
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According to Murscuwikorr! a true morula is formed. ‘The
cells of the morula appear to he identical in strueture and con-
sequently to shorn no difference hetween ectoderm and entoderm.
Only after the number of embryonal cells has become quite con-
giderable do the elements lying at the periphery form a connected
layer, which is differentiated from the inner parenchyma mass by
a sharp contour.’

Braurr maintains that cleavage results in a coeloblastula, the
entoderm arising by multipolar delamination from the cells of the
blastula. While the embryo at this stage appears morula-like, he
maintains that it is really a bilamellar embryo, with both germ
layers established. though not yet sharply differentiated.

So far as my own observations go they tend to confirm the
conclusions of Merscuwigorr, though in some degree agreeing also
with phases of Braver’s conclusions. I have found no evidence in
support of the view that the germ layers arc established during
carly cleavage, as Bravrr has claimed, nor that they result chiefly
from a delamivation of any sort, whether primary or secondary,
unipolar or multipolar. That a morula-like condition often re-
sults from the more regular type of cleavage there can hardly bhe
serious doubt. On the othcr hand it is often just as evident that
a synevtinm is formed, especially in cases of nuclear proliferation.
Here the differentiation of the germ layers is brought about by a
slow and graduated process of cell organization and adjustment.
The conditions found in this species resemble in many respects those
which T have described in Fudendrivm and Pernarie.  For a con-
siderable time after the ectoderm is fairly established, the entoder-
mal mass continues as a more or less homogeneous aggregation of
cells in an undifferentiated condition. Finally the cells adjacent to
the ectodermal lamella assume a, more or less eolumnar shape, form
z continuous series, and thus give origin to a definitive entoderm.
Coincident with these changes, or shortly following, the inner mass
of cells show signs of disintegration, become vacuolated and tend
to liquefy, thus giving rise to the gastric cavity of the embryo.

Later History of the Embryo.

Concerning the formation of the actinula there is little to be
added to the account given by Ciamiciax. The embryo becomes

! Embryolog. Studien an Medusen 1856 pag. 69.
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more disk-shaped, tentacles bud from the margins of the disk, and
continue to grow in length, the embryo becomes entirely free in
the cavity of the gonophore and later escapes as a typical actinula,
differing in no essential respects from those of other well known
species of Twbularin.

The actinula is not ciliated and has therefore no special organs
of locomotion. On escape it is wholly at the mercy of the waves,
or currents for distribntion. In the aquarium it usually sinks close
by the parent colony, often indeed falling among them, and seems
to fix itself promptly upon any object with which it eomes in con-
tact, even the stems of parent hydroids. A careful inspection oOf
colonies of hydroids which were discharging actinulae in the aqua-
rium revealed the presence of young polyps in variens stages of
growth, from those apparently but recently attached, to specimens
of eonsiderahle size, and of such maturity that gonophore buds were
beginning to develop. It was not unusual to find several of these
attached to a single stem, as shown in figura 24 (Pi. 22). As will
be noted these young polyps show a definitely annulated perisare
Over the entire length of the stem! whereas in the adunlt condition
the perisarc is wholly devoid of this feature.

These obscrvations recalled others of a similar character made
upon Corymorpha pendula, a brief account of which | have else-
where recorded’. There were in these cases conditions which seemed
to indicate the probability that the small polyps attached to the
bases of the hydroid might be independent organisms, and if so
perhaps a new spccies, and they were provisionally so designated,
under the pame of T. parasitica, as indicative of their presumed
relation to the larger organism. It iS unnecessary to go over iu
detail the grounds which seemed to justify thia conclusion. Suffice
it to say that the total annulation of the perisarc of the small po-
lyps, the deeply insinuated rhizoidal attachment, and the presence
of gonads mere among the more obvious and apparently distinctive
characters, which seemed to point toward their specific independence.

The observations above recorded concerning the history of the
polyp of 7. mesembryanthemion, and alse a brief note by Torry?
concerning similar observations on the young of Corymorpha polwa
incline me to reconsider myv earlier views concerning the case of

! Amer. Natural. Vol. 36 1902 pag 549.
2 Hydroids of Pacific Coast. in Publ. Univ. California 7 Vel. 1 1902 pag. 38
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C. pendula. In so doing, however, it should be noted that the at-
tachment of the polyps in the two cases is very different. In the
case of C. pendulo there is a deep insinuation of the finger-like
roots within the perisarc of the base of the hydroid, and usually
low among the rhizoidal filaments of the adults, while in the case
of 1. mesembryanthemunn the attachment of the voung is purely
superficial, and occurs at any place upon the stem.

Perigowinus napolitanus 8$p. nov. ()

Of the twelve known species of Perigoniinus but two haye been
recorded from the Bay of Naples, namely, F. linewris Alder, hy Du
Prussist in 1880, and P. eddaritis WrisManx?, iu 1883, WrISMANN
bas contended that Dt Pressis was mistaken in ascribing his spe-
cies to P. lnearis, believing it to be that which he has described
as new under the last of the above named species.

Daring two different times, iz 1594 and again in 1903, J have
sought to identify one or both these species among the Naples hy-
droid fauna but have not succeeded. A hydroid faken from the
same habitat, namely, the spines of the sea urchin, Dorocidares
papillata, in 1894 and at firkt thought to be the species recorded
by Du Pressis, was found to lack characters distinetive of the
species as deseribed by Anper and moreover lacked also characters
enumerated by Wesmaxy, particularly as to Size, number of ten-
tacles, etc. both of the hydroid and medusa. WeisyMaNN's species
has_been described as @ em high and to hare 20 tentacles. The
mednsa differs from those of must species in having 4 marginal
tentacles, and well developed oral tentacles with tufts of nettling
organs.

Hartravs® has called attention to the unusual characters of
WemMany’s medusa and has suggested that they might reasonably
be assigned to a different genus, or even to a ditferent family, so
far as their fundamental characteristics are concerned.

When, in addition to thig, one reflecis that hydroids of com-
mensal habits, sueh as is the case with most or all the species of
Perigonimus, are usually of small size, and when furthermore it is

1 Mitth. Z Stat. Neapel 2 Bd. 1580 pag. 146.
2 Entstehung 4. Sexualzellen hei d. Hydromedusen. Jena 1883 pag 117,
3 Zeit. Wiss. Z. til Ed. 1896 pag. 161,
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recalled that Wrisyaxy deseribes the perisarc of P. cidaritis as only
a thin, slimy covering, tho height of the slender stemmed hydroid,
Yem, is of itself most remarkable. So far as £ am aware, no spe-
cies pet described has a height of more than about 8 mm, except
P. muscoides, in which the height is doubtfully given as 2 to 3
inchee,

Concerning the characters and affinities of P. lnearis there has
always been more or less doubt. It was originally described by
Avver as Atractylis linearis, and was later referred by Arnman
to the genus Perigonimus, but with a confession of grave donbt as
to its real affinities, not having himself seen the species.. | have
previously expressed some doubt as to the ocenrrence of this species
at Naples. Specimens from the collections preserved at tho Zoo-
logical Station and marked P. finearis(?), have proven to he quite
a different hydroid. And though 1 have sought during two summers,
as intimatéd above, to secure the species it has not been found.

Upon the two different occasions previously cited I have ob-
tained a hydroid which “is undoubtedly a species of Perigonimus,
but have not been able to identify it with either of the species
above mentioned, nor with any other hitherto described. It was
taken first in June, 1894, and again in April, May and June, 1903.
In both cases the hydroid colonies were vigorous and large, but no
gonads were present, a fact svhich would seem to suggest that the
breeding season had probably past, or perhaps had not yet arrived.
Wyrssaxy found his species in March, at which time gonophores
were present. My Own ohservations cover a perviod from Mareh 6
to July 30, go that it would seem strange not to find some colonies
bearing gonophores, yet such have been the facts in the present case.

fu both instances the hahitat of the colonies conforms well with
that of members of the genus generally, namely, a commensal one.
The hydroids were found in a few cases upon the shell of a shallow
Water gasteropod, but in most abundance and in best condition upon
the margin of the carapace and upon the legs of a common crab,
Coreinus maenas. It is an interesting coincidence that the species
which it most resembles in general aspects, P. jonesii, of Long Is-
land, N. Y., bas a similar habitat on the spider crab, Libinia emar-
Yinata. This commensal habit 0f Perigonimus is a most interesting
one, though not peculiar, sinee it is shared by a considerable number

1 Monogr Gymnoblastic Hydroids. London IF51 pag 32¢
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of well known cases, such as Hydractiniu, Podocoryne, ete. But in
Perigonimus, a genus comprising perhaps the largest number of
species among (iymnoblasteae, go far as detailed information is
available it seems that almost without exception the species are
essentially commensal.

In common also with most known species the one here under
consideration hag a gelatinous perizarc, which covers the entire col-
ony from the hydrorhiza bo the hody of the hydranths, and covering
the latter to the bases of the tentacles, though not in any appreeci-
able degree extending to the tentacles, as seems to have been the
case with Wersmaxy's species. There can hardly be reasonable
doubt that the mucus-like covering is a definite secretion by the
hydroid itself, and homologous with the chitinous perisarc common
to hydroids generally.

A character in the present species is the lung, slender, stem-
like branches which arise at sharp angles from the stems and grow
quite long without signs of giving rise to hydranths, There seems
to be evidence that eventually hydranths arige from their tip, hut
it is not conclusive, as in only a few cases have newly formed
hydranths appeared upon them.

The following are the mere distinctive diagnostic characters of
the species, which seems to be new, and for which the name I
napolitanus 1S proposed: —

Trophosome (PL 22 Fig. 25) : Hydrocaulus compesed of numerous
steme, variously branched, some of the latter without by dranths, all
branches arising at sharp angles from the main stems or branches.
entire hydrocaulus arising from a unet-like hydrorhiza, and attaining
a height of from 4—8 mm. Hydranths elongate, more or less fusi-
form, with conical hypostome, and with a single whorl of rather
stout tentacles, 7--12 in number. Entire colony provided with an
indefinite, gelatinous perisarc, extending over bodies of hydranths
to close beneath the circle of tentacles. Perisare sometimes dense
and somewhat chitinoas in older portion of stems and hydrorhiza,
arid of dull brownish color. Gelatinous perisare often studded with
foreign particles, diatoms, ete., which thus give to the colon! &
vough, or fuzzy appearance, as shown in fig. 25.

(tonosome : wholly unknown,

it is worthy of mention in thig connection also, that I took ofi
May 4. 1903, a hydroid which, barring the absence of gonophores.
bore a close relation t0 P. repens Wright, and is probably identicul

Mittheilungen + d Zool Stution zun Neapel, Bd. 18 3%
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with that species. As in the former species, and as just mentioned,
'no gonophores were present, rendering impossible full determination
of the identity suggested. A careful comparison of the hydroid with
‘the descriptions and figures of Hrxcks leaves little doubt in my own
mmd, and if later observations of the species when the medusas
‘are present shall confirm this view it will extend the range of
‘dlstmbutmn of the species to Mediterranean waters, as CaLkINs!
‘report of it in (Hydroids from Puget Sound’, has extended its distri-
bution to Pacific waters.

Gemmaria implexa Alder.

In 1880 Du Pressis (op. cit.), records the occurrence of the
mﬁdam of this species at Naples durmm the month of March, and
fmkw the very interesting remark that the specimens taken differed
from typical medusae of the species in having 4 complete marginal
tentacles instead of 2.  »Encore cette méduse differe-t-elle par
X‘luelqu% points de celle qui a servi de type aux descriptions qui
existent dans les ouvrages anglais. Ainsi cette méduse présente
+ tentacules marginaux complets au lieu de deux seuls comme lin-
dique Aviyaxe.
| Du Pressts makes no reference to the hiydroid and presumably
he had only the medusa taken in the ‘Anftrieb’, which leaves the
fquestion of identity an open one, at least in part, and particalarly
50 in that his medusa had the unusual number of four tentacles.

. On May 13, I obtained a small colony of the hydroid from
which in a %aort time after having placed it in the aquarium a
\nednm was liberated, and within the following day several others.
Puring the month I obtained about a dozen additional colonies of
Tﬂ\dlou‘s and placing them in separate aquaria obtained from most
;t them free medusae, which lived apparently quite normally for
*“311\7 a fortnight, thus affording ample time for eritical observations
IS to growth, habits, ete. In Pl 22 Fig. 27 is shown a sketch m
?“‘ entire mlonv and in figs. 28, 29, are shown also sketches of
Sldmdlml hydmntL and medusa.
| As to habitat all the colonies obtained by me were found upon
%*E live shells of small lamellibranch molluses, apparently belonging
b the genern Nucule and Corbula. According to Hivems and Ari-

' Proc. Boston Soc. N. H. Vol. 28 1899,
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Maw the hahitat varies from tide pools to considerable depths, and
on fragments of rocks, shells, eto.

While conforming in moat respects to the diagnoses given of
the species by Hinxcks and Avnmax (op. eit.) in some few points
there are differences, though not to my mind of any considerable
importance. As 10 size Hiwvcks gives the height of the hydroid as
from 12 to 20 mm, while according to Arrmaw it averages about
6.mm. In my own specimens the height varied from 3 to 6 mm in
the expanded condition. It would seem that Hiwcks must have
had very unusual specimens, or that in some way his figures are
incorrect.

A point of most difference is that concerning the location of
the gonophores on the hydranth. According to both tlie previously
named observers these bodies arise low upon tlie body of the hy-
dranth and in a single, or sub-verticillate cluster. I ‘have found
them ariging in several clusters or even singly, at any point or
portion of the hydranth, and quite as frequently near the oral as
the basal region of the body. They are borne on short pedicels,
frequently in clusters of from two to four on the same peduncie.

The Medusa. At birth the medusae are sub-spherical and
average about 0.6 mm in dianteter, and have two well developed ten-
tacles, which arise from large hulbous hages on opposite sides of
the body, each tentacle provided with numerous stalked nematocysts.
As noticed in a previous paragraph, they live well in the aguarium,
but do not appear to grow to any appreciable extent. The largest
specimen measured 0.8 mm in height by 0.7 mm in breadth. 'The
general aspects of the little ereature are shown in fig. 29, hut no
figure can delineate the elegant grace and beauty which it exhibits
when floating languidly with tentacles exteuded, like delicate strea-
mers fringed with an exquisite embroidery of stalked batteries of
nematocysts, t0 a length of ten times the diameter of the bell, or
quivers in magie undulations as the limpid creature pulses itself
throngh the water. Little wonder is it that, ohserving something
of its exquisite features that prince of earlier observers, McCrapr,
as expressing his gense of the beautiful, ascribed to the genus the
name Gemmaria, the little gem!

As Auvruaw hss well remarked, one of the most unique among
the several characters of this medusa is that of the numerous, stalked
capsules of nematocysts which fringe the tentacles. From near the
basal bulbs to their very tips, the tentacles are irregularly covered

38%
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with these interesting organs. To this author's graphic deseription
of them (op. eit. p. 225), it is unnecessary to add. In but few par-
Jticulars do my own observations differ in any material respect fromn
‘his. In the first place my specimens have not shown the abrupt
{ends of the tentacles which he has figured. As will be noticed from
ithe figure already cited, the tentacles usually have attenuated distal
Portions as shown. Again the body of the tentacles is more or
iless roughened or rugose, due to the irregular projections of the
ectoderm cells in pseudopod-like processes. And finally I have not
been able to observe the peeuliar vibratory shimmerings of the pe-
dunculated nematocy St capsules to which he has referred. Inr ~ -
beated observations directed to the detection of just this phenomenon
I have as often failed to distinguish it. Possibly it is only an
occasional pbenomenon, arising perhaps under special conditions
which may not have been present in the case of my specimens, er
possibly it may he lacking entirely in some cases. | am in full
acecord with Appyan as to the essentially ‘sarcodal’ nature of the
peduncles of the nettling organs, as well as to their irritability and
contractilitv. It seems to me that the rugose appearance of the
\tentacles is likewise due in part to essentially the same ectosarcal
activity of tlie cells of the ectoderm, which seem to thrist out and
Jetract pseudopod-like processes of varying shapes and sizes and
W part to the nettling organs with which they are scudded. Vesi-
tular cavities in the entoderm of the tentacles are frequently to be
SC3n, within which are exhibited exquisite displays of Brownian
activity among minufe pigmentary granules. The same phenomena
alto occur in the irregularities of the wails of the radial canals.
As will be seen in figure 29, there is an oval capsular enlarge-
ment arising at each perradius of the margin just over the radial
taral, containing large nematocysts, the cnidocils of which may be
seen gs bristling projections from the outer surface. Usually those
Of the perradii hearing the tentacles are larger than those of the
(others
The medusae xre very transparent except for the brownish
olor of the manubrium, the delicate brownish pigment of the radial
tinals, and the reddish orange pigment of the basal bulbs of the
tentacles
The carlier reference herein to tlie medusae of this species
observed by pi PrLssis, which seemed peculiar in having four mar-
ginal tentacles, rcealls the fact that the medusa originally described
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by McCrapy ! and for which he established the genus, had likewi
fonr tentacles. In 1900 Maver? obtained a hydroid at the To
tugag whick he described as the trophosome of the species, G. gen
mosa, the medusae of which when first liberated had bnt two tei
tacles, nor did others appear.

The question naturally arigzes, whether in these eases we ma
have a different species, or whether the medusae of the same specit
veeasionally vary as to the number of tentacles. The latter seem
to me the more probable alternative. It is well known that me
dusae of different species, or even of different genera, often resembl
,each other SO closely as to appear to be identical. Hartraup. fo
instance, as cited in a previous connection, has shown this to b
the case in several instances which need not he reviewed in thi
connection. Such s apparently the case also with the medusae ¢
Gemmaria and Corynitis. | am strongly convinced, however, tha
in this case we have to do, not with two distinct genera, but witl
different species of the same genus; for it has never seemed to mt
that there are differences between the two which are sufficientll
marked to justify generic distinction. And what is true in this cast
is probably true in many others of similar sort. This is doubtles
due in large measure to the fact of the separate and independen
life of the two organisms, hydroid and medusa. When we shall hart
worked out critieally the ontogeny of the several species, much @
the apparent anomaly will donbtless disappear |

Covydendrium parasiticusn (avelini. :

Awmong the many species of hydromedusae which have long
engaged the interest and observations 0f naturalists, few if any
surpass the one here under review. If was originally described b’
Cavormi® in 1785 under the name of Sertwdarin prrasitica in 4
small monograph upon the Naples fauna, which for painstaking ol
servations and clear interpretation may well rank as a classic 0f
its time. After its original description it remained for nearly thre:
quarters of a century little, if at all known to students of the grouj.
though it is at present a fairly familiar ghject among its congener:

t Gymnophthalmata of Charleston Harhor, 1557,
2 Bull. Mus. Harvard. Coll. Vol. 37 1900 pag. 35.
* Memorie Polypi Marini. Napoli 1785.
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Ui the Neapolitan fauna. It wae first studied by the present writer
' 1894 and again during the summer of 1903, at which time it
"as obtained in various stages, from small, single polyps growing
“mong the remains of old and mostly dead colonies of Kudendriem
ud Pennaria. This fact naturally recalled the belief of Cavo-
LINI that it was parasitic upon the former of these hydroids, one
“f the few points in its original description in which the Neapolitan
“aturalist was undoubtedly mistaken, as Wrismaxx has proven, and
4 1 have also been able to confirm, in that finely developed colo-
Uies have been obtained wholly free from any association with
Ludendriwm, or other hydroid, growing indeed upon fragments of
roek, efe.

AvLsmaxt in describing this hydroid, knowledge of which
Was derived entirely from (ivonint's description, expressed some-
what emphatjc doubt upon several points of habit, structure, etc.
Among them is that of its parasitism referred to in the preceding
Paragraph. Another had reference to its life history, ALiMAN claim-
ing that it would undou’otecily be found to-have a free medusa stage,
and further that the claim of Cavorixt to have traced the origin of
€288 and embryos was as undoubtedly erroncons as he believed the
other feafures to have been. Ile says concerning this point ‘It is
far more probable that the egglike bodies are parasitical organisms
than that they have any direct relation with the hydroid’. He is
likewise in error as to the fascicled condition of the stems of the
hydroi.

It remained for WeisMaxy? to show that ALLyax's contentions
‘I"L'rc, with the exception of that referring to parasitizm, without
Dundation in fact.

My own observations have confirmed time of WeISMANY on
these points without exception.

Wersmany’s account of the essentinls of structure, habits, ete.,
' 80 fall and admirable that it is unnecessary to undertake here
o review or repeat it. What follows has to do almost wholly
With matters of development, concerning which WrISMANN records
little beyond such aspects as come within the province of his par-
: teular problem, namely, the orizin of the sex-cells.

" A Monograph of the Gymnoblastic Hydroids. Loandon 1571 pag, 263.
* Dio Entstehung der Sexnalzellen bei den Hydrowedusen. Jena 1830
g 4l e,



Notes on some Hydromedusae from the Bay of Naples. 579

I very much rcgrect that owing to the quality of material and
its incompleteness I shall no! be able to go into any considerable
details as to cytological aspeets of maturation or fertilization, though
so far as I have been able fo observe there seems to be nothing
unusual in these respects.

The germ cells arise in the entoderm of the stem and later
segregate within follicular pouches where they are nonrished and
complete their growth, the follicles themselves growing and becoming
correspondingly larger, and more or less hydranth-like, but without
truce of tentacles, each however having at maturity a protruding
head, the end of which becomes ruptured for the extrusion of the
eggs. WEmsMaxx has published admirable illustrations of these
features. (Cf. op. cit. P1. 14, Figs. 1 and 2; Pl 15, Figs. 3, 4, 5.
The eggs seem to be discharged singly and fertilization probably
oceurs during this time, following which they become surrounded
by a definite firm membrane within which cleavage and the deve-
lopment of the embryo takes place. Wgrismany believes that all
the eggs of a given gonophore are discharged at about the same
time and that their cleavage and subsequent development proceed
simunltaneously. Tn this, however, I am unable to concur. Many
cases have come under my wbservation in which considerable varia-
tion in the condition of development of a given cluster of eggs is
quite evident. This may be readily seen in preparations of entire
gonophores, hut is strikingly demonstrated from sections of gono- :
phore clusters. In Figs. 30 and 31 are shown camera sketches of
sections of two eggs of the same cluster, in the one case the embryo :
having reached the period of definite ectodermal differentiation,
while the other is only in an early cleavage stage. As comparedj
with other known cases this difference must imply at least a range |
of from fifteen to twenty hours, and I have no doubt that othersf
of still wider divergence are not lacking. WrismaNN's citation of |
the noteworthy approximation to simultaneous development is, how-
ever, well made. It is certainly quite unusual to find among hydroids i
with fixed syorosaes so near an approach to this condition as thatg
nuder consideration. It resembles more the conditions prevalent in |
shortlived medusae, like those of Pemnaria, or Pachycordyle 23|
deserihed in a preceding section of this paper. The resemblance isé
the more striking since there is not the remotest approach toward |
a medusoid character in these simple follicular sporosacs. '

Cleavage begins, as WEIsMAxY has shown, verv soon after the !
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discharge of the eggs from the summit of the gonophore. As a rule
it seems to be remarkably regular and equal, a eondition probably
facilitated by the essentially free and independent disposition of the
eggs about the conical apex of the gonophore. While during the
earlier phases of cleavage the entire egg appears fo be involved,
in gome specimens there appear8 to be a condition of independent
nuclear proliferation similar fo that found in many species of Tubu-
laria, among which that cited in a previous section of this paper
is an Instance. cleavage finally results in the formation of a solid
morala, or in some cases a morula-like embryo having something
of a syncytial character, it being impossible to distinguish any de-
finite cellular organization, but rather a multinucleate embryo, such
a8 is well known among not a few Hydromedusae.

Formation of the Germ Layers.

Concerning the ectoderm attention has already been directed
to its appearance at a comparatively early period in development.
Fig. 31 is one from an eribryo which has-just begun to assume the
piriform shape of the planula. In this it is as yet barely possible
te clearly distinguish the columar shape of typical ectoderm celis
of an embryo at this stage. The ectodermal nuclei arc definite arid
large, and for the most part superficially disposed. At a somewhat
later period the cctoderm becomes finally and definitely differentiated.
and the entire embryo more planula-like, apparently approaching
hirth. Stilt T have not found any intrinsic differentiation among the
tetoderm cells themselves, such, for instance, as nematocysts.

Concerning entoderm formation I am unable to specify. The
entodermal mass shown in Fig. 31 continues essentially unchanged,
probably up to and beyond the time of the birth of the planula, a
condition not uncommon among Hydromedusae generally. The
nuelei continue to proliferate, but without corresponding ¢ytoplasmie
activity, at least during the distinctively embryonic development.
Differentiation of the entoderm probably takes place by a gradual
Irocess of cellular organization of ttie entodermal mass, parts of
which undoubtedly serve, as in other well-known cases, as nutritiyv
substance till the larva finally attaches itself and assumes the polyp

stage, while the cellular elements become organized into a defini-
five entoderm.
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Podocoryne conchicola (Philippi), in part.

Since the original deseription of Podocoryne carneq by Sars? in
1846 its distribution has been recorded over a large portion of the
northern Atlantic on both eastern and western coasts, and several
new species have been deseribed.

During the spring and summer of 1903 the present writer had
oecagion to examine several colonies of what appeared to be per-
fectly typical species of Podocoryne cormen Sars. An examination
of the medusae, large numbers of which were set free in the aqua-
ria, showed them to differ from this species in the rather remarkable
fact that they possessed only fonr marginal tentacles at birth,
whereas medusae 0f the other species have uniformly eight at the
time of birth or very shortly following. So far as | am aware, only
one species of Podocoryne has a medusa, whose tentacles ave only four
in number, namely, P. aculeata Rud. Wagner, and in this species
all are quite rudimentary and continue so. The specimens here
nuder consideration seem b have four tentacles, and only four.
Medusae were Kept iu the aguaria for several days, indeed as much
as a week, during which time the sexual produets were matured
and discharged, but in not‘a single eagc was thcrc the sign of
additional tentacle?. | was, moreover, assured by Dr. Lo Braxco,
mho is familiar with the fanna of this region, that this medusa
pever bas more than the four primary tentacles, so far as he had
observed,

In his account of British Hydroid Zoophytes llixcks? inelades
among the species of Podocoryne, areolata, originally described by
Avuper as Hydroetinia areolula, whose medusae are characterized by
the presence of from one to three unequally developed tentacles in
each interradial interval, in addition to the four primary perradial
tentacles. SO far as 1 ani aware this is tlie only known species
whose tentacles number more than eight.

Harcxrn® under the generic name, Dysmorphose describes four
species, namely, carnea Sars, fulgurans A. Agassiz, miima Hacckel,
and octostyla Haeckel, and these are all characterized by the pre-
gence Of ¥ tentacles, the interradial group usually ariging slightly

1 Fauns Littor. Norvegiae 1846.
2 British Hydroid Zoophytes. London 1868,
3 Das System der Medusen. Jena 1879,
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later than the primary, or perradial, and remaining somewhat sma
in size. So characteristic does Harcxker regard this feature that
has designated it as one of the generic charaeters of these medus

rossEN !, however, has published a somewhat detailed acces
of Podocoryne carnea, one feature of which was the presence of |
four tentacles on the medusae. These medusae are represeni:
moreover, as bearing sexual products, a fact which would eertaiz
imply approximate maturity, and therefore justify the further inferen
that no additional tentacles appcar. Grospex’s figures have he
variously copied into test-books, monographs, ete., but so far as
have heen able to discover, no particular note has been made
the apparent anomaly, that all earlier accounts, including, those
Sars, Kroux, Hinors, Ariman, and later of Harcker as just cite
give to the medusa the usual eight marginal tentacles. So far :
I am aware, nothing has been said as to the probability of th
fact being duo to the existence of at least a distinct variety,
not indeed of a distinct species.

Harckern (op. eit.j, has indeed expressed some doubt as t
whether there might not be a distinction in the Mediterranean specic
in the following words: -— “Es ist moglich, daB die mediterran
Form von der nordischen echten D. carnea specifisch zu unterscheide:
ist, in welchem Falle der ersteren der #ltere, ron ihrem Entdecke
gogebene Name: Dysmorphosa conchicola verbleiben kann.”

Wemaany has likewise expressed a doubt of a similar sort, «:
possibly accounting for apparent discrepancies between his version
of the origin of the sex-cells and that of pr Varexxe as t0 the
same Subject.

From these citations, as well as from the foregoing account, it
may be clearly seen that in nll probabilitv me have in the Naples
form a distinct species; and indeed, on the basis of Hapckgn's
System, even a distinct genus. The latter, however, may be at onee
dismissed as wholly inadmissible, as the mere presence of a few
more or less tentacles would not, in itself, justify any such sepa-
ration. Moreover, when on¢ comes to compare the hydroid colo-
nies of the Naples species with those of other localities there is not
the slightest donbt as to their very close relationship. Araax
himself says they are indistingunishable from typical P. correa Sars
Incidentally, it may be noted in this conneetion that Avaax’s doubt

! Sitzungsb. Akad. Wien 72, Bd. 1875
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as to the presence of the so-called spiral zooids among this species,
it not sustained. Both Weismany and Grossex have shown their
presence, and | have found thew in every colony caamined.

It had occurred to me daring the progress of my observations
that possibly the tetranematous condition of the medusae of the
Naples species might be due to some incidental, or local caunse. |
therefore examined specimens from various localities, both male and
female, but found in every case that the medusae showed the same
absolute constancy in this featare. An examination of more than
one thousand specimens failed tu detect any variation in this re-
spect.

| feel therefore confident that we have here a distinct species,
and acting on the suggestion of HAECKEL, previously quoted, I pro-
pose for it the name Podocoryne conchicoln, restoring the speeific
designation of Puriepr!, who in 1842 described a hydroid under
the name Dysmorphosa conchicole, which has since been considered
by many to have been identical with Podocoryne carres Sars. ALL-
ymax has, however, doubted the reliability of Pairierr’s description,
and furthermore the widespread use of Sars’ name throughout the
litérature should give pause to any attempt t0 readjust the matter
at present.

The following dlagnostlc characters are distinctive of the me-
dusa, no occasion arising in my judgment for a redescription of tlic
trophosome, which differs in no significant way from that of typical
P. carnea $Sars (a slightly larger size perhaps, being the only point
of difference observed, and that not constant): —

Medusa (Pl22 Fig. 26): bell nearly hemispherical, slightly high~~
than broad, size, 0.8 mm high by 0.7 broad; velum rather wide;
manubrium quadrate in shape, with four oral arms which arc tipped
with clusters of nematoeysts; marginal tentacles 4, perradially disposed,
and not becoming more numerous with age; when swimming
the tentacles usually coiled eclosely against the bell as shown in
Fig. 26, when resting on the bottom of tho aquarium or floating
sluggishly, tentacles usually extended at right angles to main axis
of body; basal bulbs of tentacles rather prominent, and with brownish
pigment, though no definite ocelli; outer surface: of hell sparingly
dotted with nematoeysts; gonads borne in four series on the base
of the manubrium. Bell very transparvent and colorless, except at

L Arch. Naturg. 8. Jahrg. 1542 pag. 37.
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base of tentacles as mentioned above; the base of the manubriu:
is likewise slightly brownish.

As a find note | desire to acknowledge my obligations to th
Yoological Station for material used in the foregoing descriptiont
and my grateful appreciation of the unfailing courtesy of the Directs
and other members of the Staff.

Explanation of Figures.

Plate 21,

-

¥ig. Entire colony of hydroid, Pachycordyle Weismanni »< 3.

ig. 2. Medusa of same Greatly magnified.

Fig. 3. Longitudinal section of stem and gonophore bud, showing egg-celis
in entoderm.

I'ig. 4. Similar section through gomophore of later stage. showing bell-

nucleus Gii.

Similar section of slightly later stage. showiag follicular groups of

ova, and development of ectoderm of medusa

Fig. 6. Optical section of medusa about the time of isclation from the
coenosarc of stem

Fig. 7. Section of mature medusa at time of birth. . marginal riw; ». velum:
¢ ¢. eirenlar canxl?

Fig. 5. Section through medusa bud some time prior to maturity, showing
nufritive entoderm at eni. various nuclear features, ete

Fig. 9. Section of egqg of Twhularia mescmbryantficicwm , showing multina-
cleate condition before cleavage. ». nuclei; ps.c. pseudocells; g wall
of gonophore.

Fig. 10. Section of an egg similar tu fig. 9, with lines of incipient eleavage
at c.pl.

Fig. 11. Later stage of multinucleatc egg, syncytium.

Figs. 12—17. OQutlines of first six sections of an egg. only four of which showed
nuclei.

I
«
N

I
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o
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Plate 22.

Figs. 18—23. Similar series. median Six sections in a series of fourteen. showing
progressive cleavage from animal to vegetal pole.

Tig. 24. Young polyps attached to stern of parent hydroid.

Fig. 25. Colony of hydroid, Perigonimus napolitanus. >< 10.

Fig. 26. Medusa Of Podocoryne conchicola, showing position of tentacles during
active movements of medusa.

Yig. 27 Colony nf Gemmaria #mplexa on shell s« 3,
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Single hydranth of same, more highly magnified, showing medusa buds
at .

Medusa Of G. smplexa, greatly enlarged, showing general shape of
medusa, aspect of temtascles, stalked nematocyst eapsules, ete. Only
oms tentacle drawn complete.

Seetion of egg of Chrydendrivm in early phase of cleavage

Section of early emuryo of Corydendrizem, with ectoderm, ect. Ut
differentisted entodermal mass enf. comprising tho center.
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