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ADVERTISEMENT.

This work (Special Bulletin'No. 4) is one of a series intended to illustrate the collections
belonging to, or placed in charge of, the Smithsonian Institution and deposited in the United
States National Museum.

The publications ofthe National Museum consist oftwo series, the Bulletin and the Proceedings.

The Bulletin comprises complete technical works of considerable size, zoological mono-
graphs, handbooks of the Museum collections, records of scientific expeditions, etc. Most of the
volumes hitherto published have been octavos, but a quarto form has been adopted for works like
the present one, which, on account of the character of the illustrations, require a large page.

The Proceedings are intended primarily as a medium of publication for shorter technical
papers, many of them of a preliminary character, containing newly acquired facts relating to
biology, anthropology, and geology, new schemes of classification, descriptions of new forms of
animals and plants, discussions of nomenclature, and the diaries of minor expeditions.

The Proceedings are issued annually to libraries in volumes of about 1,000 pages. A small
edition of each paper is distributed in pamphlet form to specialists in advance of the bound
volume.

Papers of more general popular interest are published in the appendix to the Annual Keport.

Papers intended for publication in the Proceedings and Bulletin are referred to an advisory
committee composed as follows : Frederick W. True (chairman), James E. Benedict, Otis T. Mason,
Leonhard Stejneger, Lester F. Ward, and Marcus Benjamin (editor).

S.P.LANGLEY,

Secretary ofthe Smithsonian Institution.
W asuingTon, D. C., July 15,1900.
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INTRODUCTORY NOTE.

The surprising’ wealth of plumulariae life in American waters was unknown to the earlier
investigators of the marine fauna of the New World, a fact due to the lack of exploration in the
W est Indian region, which has since yielded an unprecedented harvest, the result of the scientific
work of those in charge of the vessels of the U. S. Coast and Geodetic Survey and the U. S. Fish
Commission.

When, in 1802, the elder Agassiz wrote the fourth volume of his Contributions to the Natural
History of the United States, only three species of Plumularide were included. Three years later
his son, Alexander Agassiz, recognized six species in the second number of the Illustrated Cata-
logue of the -Museum of Comparative Zoology. Two of these species, however, Aglaophenia
franciscana and Plumularia arborea, probably belong to the genus Hydrallmania, and would there-
fore not be included in the Plumularide.

A very important contribution to our knowledge of this group was made by Professor Allman
in 1877, when he published the results of his investigation of the material secured by Count
Pourtales in the Gulf Stream.l In that beautifully illustrated work no less than twenty-six
species of plumularians are mentioned, twenty-four being new to science and hence carefully
described and figured.

In 1879 Prof. A. E. Verrili published his Preliminary Check-List of the Marine Invertebrata
of the Atlantic Coast from Cape Cod to the Gulf of St. Lawrence, in which seven species of
Plumularide are noted. The material secured by the U. S. Coast and Geodetic Survey steamer
Blake in 1877-78 was reported on by Dr. S. F. Clark,2who found three new species. The same
vessel continued the work of dredging in the Southern waters during the remainder of 1878,1879,
and the summer of 1880, with the result that Dr. J. W alter Fewkes described twelve new species
of Plumularide from the material secured.3

From 1871 to the present time an enormous amount of dredging has been done by the various
vessels employed in the work of the U. S. Fisli Commission and U. S. Coast and Geodetic Survey.
As aresult an unprecedented quantity of material has accumulated in the U. S. National Museum
and the museum of Yale University, which has been a sort of repository for the U. S. Fish Com-
mission collections, under charge of Prof. A. E. Verrili, who has done an almost incredible amount
oflabor in working up various groups. He lias only incidentally given attention to the liydroids,
however, and has described but few new species of Plumularide.

At the time of the inception of the present work it is doubtful if more than fifty species of
Plumularide were known to occurin American waters. An examination ofthe wealth of material
above referred to resulted in the discovery of the numerous new species described in the following
pages. A careful scrutiny of the literature of the Hydroida also revealed a considerable number
of species that should be added to our fauna.

It is now evident that the W est Indian region is the richest in plumulariau life of any area of
equal size in the world. Not even the Australian region, hitherto regarded as by far the most
prolific in these exceedingly graceful organisms, can equal our own Southern waters in profusion
of genera and species.

IMemoirs of the Museum of Comparative Zoology, V, No. 2, 1877.

-Report on the Hydroida collected during the exploration ofthe GulfStream and Gulfof Mexico by Alexander
Agassiz, 1877-78. Bulletin, Museum of Comparative Zoology, V, No. 10, 1879.

3Report on the results of dredging, under the supervision of Alexander Agassiz, in the Caribbean Sea, in
1878-79, and along the Atlantic coast ofthe United States, during the summer of 1880, by the U. S. Coast Survey
steamer Blake, Commander J. R. Bartlett, U. S. N., commanding. Bulletin, Museum Comparative Zoology, VIII,

No. 7, 1881.



2 AMERICAN HYDROIDS.

The material in the U. S. National Museum relating to the Hydroida luid never been worked
over when the present writer consented, at the request of the late Doctor Goode, Assistant Secre-
tary of the Smithsonian Institution, to prepare a monographic account of the whole group. The
author was persuaded that the time had come for a gathering together of our knowledge
regarding the Hydroida, a review of the work done by other authors, a working over of the vast
accumulations resulting from the various Government expeditions and the “Bahama expedition’7
from the University of lowa, and a presentation of the whole subject in monographic form.

It was deemed best to publish the work in several sections for convenience in handling and a
more prompt appearance of the results of study in certain groups, and the Plumularide was
selected as the first group for discussion, because the amount of new material was probably
greater than in other families, and for the further reason that it would take a greater amount of
time to prepare any acceptable account of groups involving the investigation of the hydroid
rnedusa, perhaps the mostintricate and perplexing class of forms embraced in the order Hydroida.
It was hoped, moreover, that Dr. Alexander Agassiz would, in the mean time, complete his
promised work on the Acalephe, including the accession of knowledge which has been accumu-
lating since the appearance of his “North American Acalephea” in 1865. In this case it would be
unnecessary to investigate the hydroid rnedusa to any considerable extent in connection with this
monograph.

W hatever of merit appears in the following pages is very largely due to the naturalists who
have almost without exception responded to my great need for their generous aid. To mention all
who have given assistance would involve the naming of nearly every living naturalist who has
made a special study of the Hydroida. I can not, however, omit acknowledgment of the help
rendered by the following: My thanks are especially due to Dr. Alexander Agassiz, who obtained
for me the privilege of occupying the Harvard table at Naples; to Prof. A. E. Verrili, for much
valuable material from the Yale Museum, and even more valuable advice; to Hon. J. J. Brice,
former U. S. Commissioner of Fish and Fisheries, for placing at my disposal the facilities of the
laboratory at Woods Hole, Massachusetts; to the late Sir William H. Flower, for permission
to examine the Challenger Plumularide in the British Museum (Natural History); to the liev.
Canon A. M. Norman, for specimens and advice; to the veteran naturalist, the late Prof. G. J.
Allman, for helpful suggestions; to the officers of the Marine Biological Association of the
United Kingdom, and especially E. I. Allen, esq., for laboratory facilities at Plymouth; to Prof.
Anton Dolirn, Prof. Paul Meyer, Prof. Hugo Eisig, and Dr. Salvatore Lo Bianco, of the Zoological
Station in Naples; to Prof. William M. Bale, for specimens of Australian Plumularide and
much excellent advice; to Prof. W. Baldwin Spencer, for literature and specimens; to Dr. Gottlieb
Marktanner-Turueretscher, for his papers on the Hydroida; to Prof. Robert von Lendenfeld,
for literature and correspondence, and to Dr. Walter Faxon, lor facilities in examining the types
in the Museum of Comparative Zoology.



AMERICAN HYDROIDS.

SECTION I..TIIlL PILUMULARID .

MORPIIOLOGY O THE PLUMULARID L.

Ouly the more distinctive features of the Plumularidie will be discussed lere, the intention of
the author being to reserve the presentation of the morphology of the Hydroida as a whole for the
general introduction to this work, which will accompauy the last section.

In pursuance of this plan the several structures more or less characteristic of the family
Plumularidic have been studied with special care. The most important of these are the nema-
tophores, sarcostyles, and the assemblage of structures known as gonangia, phylactocarps, and
corbulie.  The morphology, use, and homologies of these organs will be discussed at considerable
length. The Plumularid:e have been regarded as of special interest by nearly all writers on the
Hydroida, and their characteristic features have been carefully studied and deseribed by a number
of our ablest naturalists, of whom Ilincks, Allman, and Bale should be particularly mentioned as
most prominent among British writers, Continental nataralists also have contributed largely to
our knowledge, especially Kirchenpauer, vou Lendenfeld, Hamann, Jickeli, Merejkowsky, aud
Weismann., The works of these and other authors will be discussed and proper references given
in the following pages.

My own investigations were carried on mainly in the Marine Biological Laboratory, I’lymouth,
England; the Naples Zoological Station, Naples, Italy; the Laboratory of the U. 8. IFish Commis-
sion, Woods Iole, Massachusetts, and at Dr. Alexander Agassiz’s private laboratory, Newport,
Rhode Island. At all of these places material and equipment were abundant, and the facilities
for studying living hydroids all that could be desired.

TROPHOSOME.

Among the Plamularidie there is a greater number of sinple nonbranching forws than in the
other families of the Hydroida. The name Plumularidie itself suggests the most cominon outline of
the colony, which ordinarily consists of the single upright stem with laterally disposed ultimate
branchlets, or ¢ pinnwe,” or “hydrocladia,” as they are more commonly designated, the whole
resembling in general form a plume or feather, which it fully equals in grace and symmetry. The
main stem may arise from a tangled mass of filamentous rootlets, or from a creeping rootstock,
which grows over algie, stones, shells, or any other convenient base for support. A number of
these delicate tronds may grow together, forming a plumose tuft resembling a miniature clump of
ferns. Many species have a more or less pronounced branching habit, assuming various modes
of ramification, dendritie, alternate, or opposite, the wost common subdivision being in the form
of pinnately disposed branches, giving the whole colony a tlabellate outline. Those forms having
simple nonfascicled stems are not apt to brauch profusely, the greater portion of the decidedly
branching species being characterized by the fascicled stem presently to be deseribed. The most
thoroughly dendritic species known to me is Plumularic dendritica from the Bahamas, which
divides again and again into scores of branchlets and terminal twigs. Many species give forth

3



4 AMERICAN TIYDROIDS,

only one or two main branches springing from the proximal part of the main stem, a very com-
mon arrangement in the genera Aglaophenia and Cladocarpus. Others often give off a branch or
two quite high up on the main stem, as is the case in Aglaophenia rigida. Some are very straggling
in habit, resembling vines more than trees; for example, the northern variety of Monostwchas
dichotoma, Of flabellate forms there are many, especially in the statoplean section of the family,
as in the genera Lytocarpus and Aglaophenopsis.

In size some plumularians may well be regarded as giants among the hydroids, a height of 2
feet being attained by full-grown colonies of a number of species such as Phuonularia dendritica,
Thecocarpus benedicti, Cladocarpus grandis, and Cladocarpus paradisea, while a specimen of
Thecocarpus in my possession from the bay of Naples attains a height of over 3 feet. Semper

. speaks of a plumularian which is ¢man high.” This is probably the largest reported hiydroid, with

the exception of Monocaulus imperator Allman, a titanic nonbranched gymnoblastic form secured
by the Challenger, which attains a height of nearly 8 feet.

But the Plumularid:iv, although averaging larger than any other group of hydroids, are not
all giants by any means, several species normally attaining a height of only about one-fourth of
an inch; for example, Plumularia filicaulis, Morotheca margaretta, Gattya humilis, and Aglaophenia
perpusilla.  Whatever their size, however, these forms are always exquisitely graceful and beau-
tiful, delighting not only the naturalist, but even the most unscientific observer who looks upon
the plumularian as a very pretty form of ‘‘seaweed.”

Stem.—This may be nonfascicled or fascicled. In the former case it consists of a single tube,
which is ordinarily divided into regular internodes. It may be straight, or there may be sudden
bends at the nodes, producing the geniculate stem. The branches, when present, are in most
cases identical in structure with the stem. The proximal portion of the colony is usually devoid
of hydrocladia and the stem is here straight, withont outgrowths of any kind except nema-
tophores. In a number of the smaller species of Aglaophenia which grow from a creeping root-
stock there are peculiar twists in the stem below the pinnate portion, as if the stem had been
pinched and twisted in one or more places. Some authors regard these as nodal marks, but I can
sce nothing to indicate this.

Those portions of the stem and its branches which bear hydrocladia are characterized by the
tact that each internode bears a stout brace for the support of a hydrocladium, and usunally two
or more nematophores. Species with nonfascicled stems do not usually attain the great size
reached by those with fascicled stems. Perhaps the largest simple-stemmed species among
American forms ave Cladocarpus flexilis Verrill, which attains a height of 9 or 10 inches, and
Halicornaria speciosa Allman, a heavy plumose form with a thick stem reaching a height of
12 inches.

A very curious modification of the nonfascicled stem is characteristic of the genus Anteanu-
laria, and was first noticed by D’rofessor Allman (fig. 1). The stem consists of a single strong
tube of perisarc enclosing a series of cwnosarcal tubes, each surrounded by cctoderm and
endoderm. These cwenosarcal canals, as they are termed, have a course which is in general
parallel to the axis of the stem. The several tubes send oft frequent branches or offsets, which
form lateral connections with adjacent tubes, the whole forming a loose network of anasto-
mosing tubes. Where branches or hydrocladia are given oft’ from the main stemn, oue or two of
these coenosarcal canals will be diverted into the branch or hydrocladinm. The main cavity or
lumen of the stem is entirely empty so far as structural tissues are concerned, and is presumably
filled with sea water during the life of the colony. 1t is not homologons with the central cavity
of the ordinary nonfascicled stem, the whole structure resembling a polysiphonic or fascicled
stem in which only a single outer layer of tubes remains, and in which the perisare of the indi-
vidual tubes is modified to form a single great tube inclosing the whole. This stem is divided
into distinet internodes, each of which Lears a circlet or whorl of hydrocladia. The canalicu-
lated ceenosarc described above is found only in the genus Antennularia, and is a structure
unique among the Hydroida.

The fascicled stem consists of a tube, which, from the fact of its bearing the hydrocladia, 1
will call the hydrocladiate tube, supported by a varying number of accessory tubes (fig. 2). The
former, or hydrocladiate tube, can always be recognized Ly the fact that it bears cither hydro-
cladia or the stumps of obliterated or metamorphosed hiydrocladia, and is distinetly divided into
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internodes in all species examined by me. It may ran along the front of the stem and branches
{Plate X VI, fig. 5) or be buried beneath the accessory tubes and occupy a central or axial position

-

CROSS ANATOMY OF PLUMULARIAN STEM.

Fig, 1.—Stem of Antennularia tetrasticha, showing canaliculated ccenosare.
Fig. 2.—Cross section ot fascicled stem, &, hydrocladiate tube.
. 3.=Stem ot Plumularia procumbens, showing immersed hydroeladiate tube (after Spencer).

I'ig
. 4.—Longitudinal section of fascicled stem, showing cross connection between tubes (after Allman).

Fig
Fig. 5.—Part of stem of same, showing '*pinched place.”
Fig. 6.—Single tube from stem of Thecocarpus myriophyllum, showing lateral processes. .

If the fascicled stem be boiled in a solution of potash, the compounent tubes

in the stem (fig. 3).
As a general thing the hydrocladiate

can easily be separated and traced throughout their length.
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tube is anterior in the branches on the upper part of the stem and becomes immersed in the lower
or proximal portion of the colony. In only one species, Aglaophenopsis hirsuta, could this tube in
full-grown specimens be traced as a superficial tube clear to the origin of the stem.

There appears to be some difference of opinion as to the origin of the branches of the fascicled
stem. Bale' says: ¢ The branches spring not from the jointed stem [hydrocladiate tube], but from
the supplementary tubes which grow up in contact with it.” Prof. Baldwin Spencer, another
Australian writer, in describing a new species, Plumularia procumbens, speaking of’ the tubes of
the fascicled stem, says:? “The central one gives origin to all of the branches, passing out into
the pinna and hydrocladia.”

In order to obtain additional light on this question, I have made a number of dissections of
fascicled stems of various genera, and find that the hydrocladiate tube gives origin to thie branches
in the following species: Plumularia profunda, Calvinia mirabilis, Cladocarpus paradisea, Theco-
carpus benedicti, and Antennopsis speeies. In the two following species the accessory tubes give
origin to the branches: Plumularia dendritica and Lytocarpus clarkei. Thus, out of seven species
examined, five were characterized by branches which spring directly from the hydrocladiate tube
and only two had branches formed entirely from accessory tubes. 1t seems, therefore, that there
is no consistent arrangement, and that the branches may spring either from the hydrocladiate or
accessory tubes; more frequently from the formmer among American species.

Professor Spencer says that the hydrocladiate tube in P. procumbens is not divided into
internodes except in its distal free portion. In all of the American species examined the inter-
nodes could plainly be discerned throughout after the hydrocladiate. tube had been dissected
away from the others so as to admit of satisfactory examination.

The accessory tubes vary in number from one (Aglaophenia longicornis) to scores or even hun
dreds (Plumularia dendritica). The individual tubes are, in general, parallel to the hydrocladiate
tube, but are often more or less sinuous, especially in the basal portions of thick and woody stems.

Each tube terminates distally in an open end, and it can often be traced downward where it
is found to end in a rootlet or to become connected with the hydrocladiate tube at the point from
which the original hydrocladia sprung. Ordinarily the aceessory tubes communicate with each
other by means of lateral tubular processes passing from one tube to the other. These eross com-
munications are very prominent in some species of Cladocarpus (fig. 4) and Thecocarpus. They are
minute in Calvinia mirabilis, and -1 am unable to make them out in Plumularia dendritica. In
some species each of the superficial tubes bears a double row of cauline nematophores (Cladocarpus
paradisea), while in others these nematophores are very minute ( Lytocarpus clarkei), consisting of
sarcostyles without sarcothecwe (Plumularia procumbens), or are absent (Aglaophenopsis hivsuta).

As to the homology of the accessory tubes, authorities seem to agree that they are modified
hydrorhizal elements. Bale says on this point: ¢ As regards the origin of the combined stem, it
is obvious that the plumularia tubes are hydrorhizal elements. Monosiphonie species sometimes
occur with a few irregular tubes, which, springing from the hydrorhiza, have attached themselves
to the basal part of the stem instead of to a foreign body.”* Spencer comes to the same conclu-
sion.* Some of my own observations would seem to contradict these authorities, In dissecting
the fascicled stem of Cladocarpus paradisca I found that the accessory tubes were sometimes given
off from the hydrocladiate tube. Indeed, they seemed to grow from the old stumps of hydro
cladia, which they had apparently replaced. The tubes originating in this way could in no wise
be distinguished from the ordinary accessory tubes, and so, morphologically speaking, they must
be regarded as modified hydrocladia. The same condition of affairs was found in Plumularia
dendritica.

The best demonstration of the hydrocladial origin of the accessory tubes was afforded by :
dissection of a gigantic specimen of Thecocarpus secured in Naples, in which, throughout the
immersed portion of the hydroeladiate tube, the accessory tubes had their origin from the stumps
of the old hydrocladia.

T o1y

' The Genera of the Plumulariid:e, with observations on various Australian Hydroids, Melbourne, 1886, p. 5.

: A New Family of Iydroida, together with a Description of the Strueture of a New Species of Plumularia,
Transactions of the Royal Society of Victoria, 1890, p. 133.

3The Genera of the Plumulariidwe, p. 5.

+A New Family of Hydroida, Transactions of the Royal Society of Vietoria, 1890, p. 133.
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The greater part of the tubes, however, in a number of’ species could be fraced directly to the
hydrorhiza, and formed in the aggregate almost, if not quite, the entire mass of root filaments.
The apparent contradiction between previous writers and my own investigations may be recon-
ciled if it can be demonstrated that the hydrorhizal elements and the hydrocladia are themselves
homologically equivalent; that they are interchangeable terms in the life history of individual
colonies.

Bale, as above stated, gives ample proof that the accessory tubes are true hydrorhizal elements.
Professor Verrill, in a letter to the writer, says: “It has long been recognized that basal stolons
are homologous with branches and hydrocladia.,” It would be difficult to point out any fandamental
difference between stolons and hydrorhizie, and indeed it seems to me proper to regard the former
as merely modified elements of the latter.

Another faet bearing on this point was noted by me while studying at the Marine Biological
Laboratory in Plymouth, England,' where I saw the entire process by which the fully matured
hydrocladia of Plumwlaria pinnate were converted into stolons from which new colonies arose.
‘We thus see that the hydrorhizal elements called stolons are converted into accessory tubes (for
example, many species of Cladocarpus); that hydrocladia are converted into accessory tubes (C.
paradisea); that accessory tubes are converted into branches and give rise to iydrocladia (many
species, according to Bale); and, finally, that hydrocladia are converted into stolons from which
new colonies arise (. pinnata).

As a matter of fact, the subject of homology among Ilydroida has been unnecessarily obscure
because the whole group is so primitive that any one part is homologous with several others, or
rather that the parts are not greatly or fundamentally differentiated. IFor instance, the crecping
rootstock may properly be regarded as a portion of the hydrorhiza in many species; in many
others it is considered a true stem, or hydrocaulus, which has adopted a procumbent habit;
again, as we have just seen, it takes the guise of an accessory tube in a fascicled stem, which may
in its distal portion adopt the further disgnise of a branch or even a hydrocladium.

Each tube of the fascicled stem is made up of the ordinary elements of & simple stem. There
is the outer layer of perisare, within which is the coenosare, composed, as usual, of ectoderm and
endoderm with the intervening stutzlamelle, and finally the central axial cavity lined with flagel-
late endoderm cells. In addition to the lateral communieations between the acecessory tubes,
Spencer has found in Plumnlaria procumbens similar connections between the hydrocladiate and
adjacent accessory tubes.

In many fascicled stems there are certain portions where the whole stem looks as if it had been
violently compressed ov pinched. This is notably the case in the genus Thecocarpus (fig. 5). 1
am unable to explain these curious structures, which Ilincks? unhesitatingly declares to be arrested
branches, “¢On the back of it (the stem) at nearly equal distances are formed little regular arch-
like risings which are compressed and hollowed in the middle’ (Ellis). This is a very aecurate
deseription of these curious prominences, which have been supposed to mark the stages of growth.
They are formed by an occasional divergence of a portion of the tubes from the ascending line of
the stem, and are, in fact, arrested branches.”

A careful dissection of a much-branched specimen of T'hecocarpus (Aglaophenia) myriophyllium
throws considerable doubt upon this. The facts ascertained are as follows: The hydrocladiate
tubes of the stem give origin to the hydrocladiate tubes of the branches, part of the accessory
tubes of the former accompanying the latter. This being true, the protuberances or pinched
places should contain a branch from the hydrocladiate tube of the stem if the protuberances are
suppressed branches. A close examination fails to disclose any such state of affairs.  On the con-
trary, the protuberances are on the opposite side of the stem from the hydrocladiate tube, which
is not at all diverted from its course, nor does it give origin to any branch at that point.

Of course it is possible that these protuberances indicate growth periods in the life of the
colony. The regularity of their appearance would seem to indicate that they are normal strue-

!8ec Notes on the Reproduction of Plumularian IHydroids, Ameriean Naturalist, November, 1895; and Journal of
the Marine Biological Association of the United Kingdom, 1V, 1-96, p. 152, where u detailed account of my observa-
tions on stoloniferous reproduction will be found.

¢ British Hydroid Zoophytes, London, 1868, p. 291.
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tures; and perhaps the growth-period idea, an old one by the way,’ is as likely to prove correct as
any that has yet b2en suggested.

Hydrocladia.—W hatever may be the arrangement of the branches of the colony, whether the
main stem soon breaks up into a cluster or tuft of erect branches, or gives off regular branches
which again divide in a dendritic manner, or gives rise to regularly opposite or alternate branches,
the ultimate hydrotheca-bearing branchlets or hydrocladia are, as a rule, regularly pinnate, rarely
opposite, in their arrangement. The departures from this rule are as follows:

First.—The hydrocladia may spring direct from a ereeping rootstock, in which case the root-
stock may be regarded as a stem (Plate XVII, fig. 10). The hydrocladia would thus grow irregularly
from the upper side of the creeping rootstock, as in Antennella gracilis and one form of Plmularia
filicaulis. This unilateral arrangement is found again in the erect stem of Streptocaulus pulcherrimus
(Plate XXXIV, fig. 1), one of the species secured by the Challenger. 1In this case, however, the stem
itself is twisted so that the hydrocladia appear to be inserted along a spiral line ascending the
stem, the hydrocladia jointly forming a helix with the stem as an axis. In the genus Gattya the
hydroeladia spring directly from the creeping rootstock, but are borne on a jointed peduncle, and
sometimes bear what may be called secondary hydrocladia, springing from their sides. In the
genus Monostwchas Allman there is aunilateral arrangement of the hydroeladia in which the main
stem is dichotomously branched, and the hydrocladia always grow on the upper side of each branch.

Second.—The hydrocladia are arranged in verticils around the stem, the verticils being com-
posed of from three to eight or more hydrocladia, This arrangement is usnally associated with a
peculiar structure of the stem by which the caenosarc forms a number of anastomosing tubes and
is described as a canaliculated cwenosare. All of the species of the genus Antennularia as here
described are characterized by this verticillate arrangement of the hydrocladia, at least in the
adult colonies (Plate 1X, fig. 3).

Third.-——The hydrocladia are scattered irregularly on all sides of the stem. This unsymmetrical
arrangement is found only in the genus Antennopsis Allman. It sometimes happens that the
proximal hydrocladia will be opposite and the distal hydrocladia scattered, as in young specimens
of Antennularia ; or the proximal hydrocladia may be alternate and the distal hydrocladia scat-
tered, as iu Antennopsis annulata (Plate X11, fig. 7). In almmost all Plamularidee the hydrocladia are
divided into regular internodes. There are occasional exceptions, such as Schizotricha dichotoma
and Diplopteron grande,in which the nodes are either absent or unrecognizable. Throughout the
Statoplea each node is hydrothecate, but there are many eleutheroplean forms in which there are
one or more intermediate internodes. In the latter case the hydrocladiate internodes are usually
the longer. The nodal joints are ordinarily nearly at right angles with the axis of the hydro-
cladium, but in the ¢ Catharina group” of the genus Plumularia the nodes are alternately at right
and oblique angles with the axis.

The hydrocladia are ordinarily unbranched, the main exception being the genus Schizotricha
(Plate XV, fig. 5) among the Eleutheroplea and Nuditheca dalli among the Statoplea.

In a large number of species belonging to various genera the axial cavities of the hydrocladial
internodes are partially divided by internal thickenings of the perisarc, which form raised circular
ridges on the internal surfaces. These ridges, known as septal ridges, are found more frequently
in the Statoplea, especially the genera Cladocarpus, Thecocarpus, and Aglaophenopsis, than in
the Ileutheroplea, where they are seldom seen, except in the ¢ Lagenifera group” of Plumularia
and in one or two species of Antennularia. The office performed by the septal ridges in the economy
of the colony is probably that of adding strength to the hydrocladia, although it is not unlikely
that there is some other utility involved. It is often difficult to distinguish between septal ridges
and nodes, and it is more than likely that the former have been mistaken for the latter, and
descriptions thereby rendered inexact. The distinction between them is not difficult to understand
if one bears in mind that the nodes are always indicated when there are external annular
depressions in the perisarc when examined in profile, while the septal ridges are entirely internal
and make no depression in the profile of the internode.

It sometimes happens that a normal hydrocladium loses its hydrothec:e, nematophores, and
nodes ; grows rapidly, and is transformed into a stolon or rootstock, from which a new colony

! George Johnston, A llistory of British Zoophytes, London, 1817, p. 100.
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arises,’ And again the hydrocladia become atrophied, lose their characters as hydrocladia, and
become transformed into tubes which support the original stem from which they spring.
Hydranths.—Those ot the Plamularidee are of uniform structure throughout the group, so far
as I have been able to ascertain. It should be noted, however, that they are usunally absent or
partially disintegrated in many alcoholic specimens, and of course in all dried material. The
examination of living and expanded hydranths of numerous species has not resulted in the discovery
of any considerable departure from the type ordinarily described in systematic works (fig. 7).
The tentacles are always solid, filiform, arranged in a single whorl, usually of from eight to sixteen,
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UYDRANTH OF PLUMULARIA TRIFARTITA.
Fig. 7.—(After von Lendenfeld) ¢, body cavity; ect, ectoderm; end, endoderm; k, hydrotheca; m, mouth; »n, sarcostyle.

but sometimes as many as twenty-four., The proboseis is conical or dome-shaped. The hydranth
usually has a more or less evident constriction which divides the body cavity into a distal and a
proximal portion communicating broadly, otherwise the hydranths of this group can not be easily
distinguished from many found among the Sertularid:e and Campanularidae, with which they agree
in arrangement of tentacles, general form, microscopie structure, and relation of histological layers.
Where the hrydrotheca has a pronounced intrathecal ridge, there is a bend in_the body of the
retracted hydranth to accommodate the latter to the ridge ; but this does not seem to affect the
contour of the expanded polyp.

The tentacles of the hydranth are armed with rather small nematocysts; but these do not
seem to be as frequently brought into use as in other groups, perhaps on account of the special

' See discussion of the homology of the aceessory tubes in the fascicled stems, p. 6.
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protection often afforded by the sarcostyles. In expansion, the hydranths ot the Eleutheroplea
seem, as a gronp, to be capable of greater extension beyond the orifice of the hydrotheca than
those of the Statoplea. They are seldom brilliantly colored. Indeed, I know of no American
species which is at all notable in this direction. While working in Naples, however, [ saw a
species of Antennularic that was rendered quite striking by the Dbrilliant rose-red color of the
bodies of the hydranths. Aglaophenia tubulifera often displays a rather brigbt yellow color that
extends to the hydranths. Several species of Lytocarpus are remarkable for having the cwenosare
of both stem and hydranths packed almost full of granular black bodies, which give a very dark
color to these parts. 1 have Dbeen unable to determine the nature of these peculiar granules, but
they seem fo be confined to the species of this genus, and are found in all comparatively fresh
specimens examined by me. The hydranths of several species of Aglaophenia, notably an unde-
scribed species studied at Naples, are colored green from the innumerable unicellular alg:c with
whieh their tissues arc packed. In a majority of plumularians, however, the polyps are either
colorless or, rarely, have a brownish tinge when alive. Their size is not very great, averaging
about the same as those of the Sertularidic.

Iydrothecce.—These are always sessile and nusually have their posterior side partially or wholly
attached to the hydrocladia. In Aglaophenopsis hirsute (Plate XXIX, fig. 12) the proximal hydro-
thecit arve almost entirely free and the distal hydrothecwe largely adnate. In Schizotricha tenella,
also, the hydrothecie arve nearly free, a condition often seen among Australian forms ot Plumularia.
As a rule, they are much more closely approximated in the Statoplea than in the Eleutheroplea,
although Pluwmularia dendritica (Plate VIII, fig. 4), Monostwchas quadridens, Diplopteron grande,
and D. longipinna, eleutheroplean forms, have the hydrotheciv as closely approximated as in the
statoplean Cladocarpus flexuwosus, O, bispinosus, and Aglaophenopsis distans, In form and com-
parative size the hydrotheci: of the Plumularidiv differ very widely. Among the Eleutheroplea
many species are much wider than deep as in Phonularia lagenifera (ig. 8), Antennopsis longicorna,
A, wigra (tig. 10), while they are more than twice as deep as wide in Diplopteron grande (1ig. 9) and
Callicarpa gracilis. Among the Statoplea alinost as great divergence is found between IHalicorn-
opsis avicularis Kirchenpauer, on the one hand, and Cladocarpus flexnosus (fig. 25), on the other.
In comparative size the divergence is still greater, as will be seen by comparing Antennopsis nigra
(fig. 10) with Diplopteron grande (fig. 9) among the Klentheroplea, and Aglaophenia lativostris (fig.
21) with Cladocarpus grandis (fig. 28) or O. paradisea among the Statoplea.

The aperture of the hydrotheca is often horizontal or at right angles with the hydrocladial
axis. Sometines, however, it is vertical, as in Cladocarpus carinatus (fig. 30) and Aglaophenia
sarignyana; but ordinarily the opening is inclined between these extremes. In Diplocheilus
sirabilis Allman the hiydrothecal wall is rolled over, as it were, the margin forming thus a double
wall throughout the upper part of the hydrotheca.! In a few species there is an anterior keel to
the hydrotheca, as in Halopteris carinata (vlate XVII, tig. 8) and Cladocarpus carinatus (fig. 30
This structure is produced into a very conspicuous process reaching far beyond the hydrotheca
in Aglaophenopsis cornuta (tig. 33).

The margin is almost always plain or destitute of tecth in the Lileutheroplea, the only exception
known to me being Gattya hwmilis Allman (Plate X VII, fig. 10). This genus, however, is almost
exactly intermediate in structure between the two great groups of the Plumularid:iv, although
agreeing more nearly with the Elentheroplea. The margin of the hydrothecie of this latter group,
although always toothless, with the exception noted above, is often characterized by more or less
pronounced sinuations, asin Plumewlarie filicawlis (fig. 18). The condition of affairs is exactly the
reverse among the Statoplea, where a plain margin, as found in Cladocarpus pourtalesii (fig. 31),
Nuditheea dalli (fig. 35), and a very few other species, is the exception. There are almost always
either teeth or sinuations, the latter being especially characteristic of several species of Halicor-
narvia. A few forms have one or two prominent anterior teeth varying considerably in shape.
The most common arrangement among American species is that found in Aglaophenia rigida
(Plate X VIII, fig. 3), which has nine even, conspicuous, pointed teeth. A number of Pacific coast
species exhibit a departure from this in the direction of nnequally developed teeth, some of which,
usually the anterior, are bent abruptly inward or outward. Lytocarpus furcatus (fig. 36) is

! Bale says that this structure is mervely a very great thickening of the distal portion of the hydrotheeai wall.
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almost nnique in having the points of all the teeth curve abruptly inward. I know of but one
other species exhibiting this peculiarity, and that is dglaophenia phyllocarpe Bale—an Australian
form.

The intrathecal ridge is a more or less extensively developed fold of chitine, which projects from
the inner surface of the anterior or posterior wall of the hydrotheca and extends forward or back-
ward in a horizontal or oblique direction toward the opposite side (fig. 22). The ridge may extend
almost around the hydrothecal cavity, thus partially dividing the latter into two portions. The
body of the liydranth seems to be capable of retracting itself into the chamber below the ridge,
thus securing mechanical protection from the Iatter. When the hydranth is expanded its walls
are indented by the ridge, whicly, it extensively developed, causes an abrapt beund in the axis of
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Fig. 8.—Dlhunularie lagenifera. Fig. 14.—Monotheca margaretta.
Yig. 9.—Diplopteron grande. Fig. 15.—Calvinia mirabilis.
¥ig. 10.—Antennopsis nigra. Fig. 16.— Diplopteron longipinna.
Tig. 11.— Plumulario cavlitheca. Fig. 17.— Polyplunularie armatae.
Fig. 12.—Antennopsis annulata. Fig. 18.—DPlumwlaria filicavlis (after Bale).
TFig. 13.—Monosteechas quadridens. Fig, 19.—Plumularia goldsteini (atter Bale).

the hydranth. Bale cxplains both the use and ovigin of the ridge as follows: “The use of the
intratheecal ridge is evidently to form a protective shield behind which the hydranth can retire;
and if we consider its structure and origin it will be sufficiently obvious that whether it springs
from the back or from the front of the hydrotheca its nature is essentially the same, and that it
originates from a fold or constriction of the hydrothecal wall, which is more or less bent upon
itself either towards or away from the hydrocladium, or in both directions alternately.”! This
author then shows how, in his opinion, the ridge can always be regarded as the mechanical result
of the bending of the hydrotheca. This explanation appears to me to apply very well to the
anterior ridge in many species; but I am inclined to regard the posterior ridge, which is by far the
more common in American species, as strictly homologous with the septal ridges found so abun-

i 'The Genera of the Plumulariidie, with observations on various Australian Hydroids, Melbourne, 1886, p. 4.



AMERICAN HYDROIDS.

&

JKJ
N

L
N
w
N
-

@OQG@G@ 9,

WC
O

Fig.
Fig.

Fig.

Fig

Fig.

Fig.

TYPICAL HYDROTHECE OF THE STATOPLEA.
20.—Aglaophenia elegans.
21—, latirostris.
22.—A. gracillina.

. 23.—.A. contorta.
Tig.
Fig.

Fig.

24— A bicornuta.
25.—Cladoearpus flexuosus.
26.—Thecocarpus normant.
27— Cladocarpus speciosus.
28— . grandis.

Enlarged,

Fig. 29.—C. septatus.

Fig, 30.—C. earinatus.

Fig. 31.—C. pouitalesii.

Yig. 32.—Aglaophenopsis hirsuta.
Fig. 33.—A. cornuta.

Fig. 34.—Halicornaria superba.
Fig. 35.— Nuditheca dalli.

Fig. 36.— Lytocarpus furcatus.
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dantly in the hydrocladia of many species of Plumularia, Cladocarpus, and other genera. These
septal ridges can hardly be regarded as a result of the bending of the internodes in which they
are found, but seem rather to be formed by annular thickenings produced by the addition of
chitine-—that is, the septal ridges are actually built up of new material and not formed by folds
in the existing structures. In the same way, in the writer’s opinion, the ordinary posterior
intrathecal ridge is formed by the addition of a quantity of chitine, which constitutes an entirely
new structure, and not by a fold in the existing hydrothecal wall. 1t is a fact wortby of notice
in this connection that in many, indeed nearly all, species having both hydrocladial septal ridges
and posterior intrathecal ridges the latter are situated immediately in front of the former and
appear to be identical in structure. However this may be, it seems simplest and best to consider
both the anterior and posterior ridges as intrathecal ridges, as does Bale, rather than to make
a distinction and confine the term to the latter, as does Allman.! Nomne of the American species
of the Eleutheroplea have a recognizable intrathecal ridge, with the exception of I’ jilicaulis
Kirchenpauer (fig. 18), where it is present in a rudimentary form (Bale). In the Statoplea,
however, it is usually present in some form or other, the exception being Aglaophenia crenata,
Cladocarpus flexuosus, C. dolichotheca, Thecocarpus bispinosus, and Thecocarpus distans.

The ridge is posterior in all American species of Aglaophenia, which undoubtedly belong to
that genus; in all species of Thecocarpus and Cladocarpus that 1 have examined which have any
intrathecal ridge at all; in Adglaophenopsis, except A. distans ; and in Lytocarpus, except l. philip-
pinus, where it is rndimentary. ’

There are a few Awmerican species in which the ridge is anterior, as in Cladocarpus carinatus
(tig. 30), Lytocarpus philippinus, and the American species of Halicornaria (Plate XXXIII, fig. 8).
In the first two of these there is also a posterior ridge. Bale remarks that an opposite condition of
affairs prevails among the Australian Plumularidic, where the ridge is usnally anterior and only
exceptionally posterior. The ridge varies from a mere rudiment to a strong anterior shelf which
completely encircles the hydrothecal cavity, as in Aglaophenia minute (Plate XXI, fig. 1), or
extends forward and upward clear across the hydrotheca in an oblique direction, as in A.
gracillima (fig. 22). In no case that I have examined does the ridge extend forward and down-
ward. In some species, for example Cledocarpns septatus (fig. 29), the ridge forms a single
posterior shelf which ends in much more attenuated laterally projecting prolongations, forming
an angle with the shelf. The auterior ridge in Halicornarie (fig. 34) is usually very strong,
ending in a knoblike termination as viewed from the side. The anterior wall of the hydrotheca
often contains an aperture, through which sarcodal processes from the sarcostyles penetrate into
the hydrothecie, This is particularly apt to be the case where the mesial nematophore has two
openings.

Nematophores,—The name nematophore was first applied by Busk® to the entire structure
which Hincks differentiated into two parts, sarcotheca and sarcostyle, the former designation being
applied to the so-called sarcodal processes, and the latter to the chitinous receptacle into which
they retract. As I have already suggested,’ the more precise terminology would be to apply the
name nematophore to the latter structure aud use the words sarcostyle and sarcotheca as proposed
by Hincks. The word nematophore has, however, become so fixed in the literature of the subject,
especially in systematic works, as applied to the chitinous receptacle without reference to its con-
tents, that it seems wise, on further consideration, to use but the two terms ‘“nematophore”
applied to the sarcotheca without necessary reference to its conteuts, and ¢ sarcostyle” as applied
to the ‘“defensive zooid,” ¢<machopolyp,” ¢ protoplasmic process,” ¢ sarcodal process,” ete., of
various writers. Whether the term is an apt one or not is aside from the (uestion now that it has
become firmly intrenched in continuous use.

Nematophores have been divided by Allman into four classes, according to the position they
occupy in the colony. Nematophores tound in pairs at the side of, or immediately above the hydro-
thecie are supracalycine nematophores; those found on the front of the hydrocladia, mesial nemato-
phores; those on the main stem or branches are cauline nematophores; and finally, those attached to
the gonangia or special protective branches of the gonosome are gonosomal nematophores. They

'Report on the Hydroida dredged by H. M. 8. Challenyer during the years 1873-76, Pt. 1, Plumularid:e, 1883, p. 5.
* Hunterian Lectures, mmanuscript, London, 1851,
8 Journal of the Marine Biological Association of the United Kingdom, New Ser., IV, No. 2, 1896, p. 149.
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have also been divided into two general classes, according to their attachment to the hydrocaulus.
When joined to the latter by a slender pedicel which admits of more or less movement, they are
called free nematophores, and are characteristic of the eleutheroplean plumularians; when they are
firmly joined to the hydrocaulus by o broad rigid base they are called fixed nematophores, and
are characteristic of the statoplean plumularians, Each of these groups is again divided into
monothalamic and bithalamic nematophores, the former name being given to those without an
internal circular ridge or shelf partially dividing the interior into two chambers; and the latter
name Leing applied to those forms having this structure. The prevalent type in the Eleathero-
plea is-the bithalamie, while in the Statoplea the monothalamic nematophore prevails, There are
exceptions, however, in both cases. Plumularia similis (fig. 47) and Plumularia pinnate, generally
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TYPICAL NEMATOPHORKS OF THE ELEUTHEROPLEA. Much enlarged.

Vig. 37.— Phunularie wmeyalocephala. Fig. 44.—8. dichotona, mesial, .

Iig. 38.— L. clarkel, mesial. Fig. 45.— Diplopteron longipinnwm, mesial,

Fig. 39. - Monosteechas guadridens, cauline. Fig. 46.— Polyplumularie armata, mesial.
Fig.40.— M. quadridens, supracalycine. Fig. 47.—Plhonularia similis.

Fig. 41.— M. quadridens, mesial, Fig. 48.— Diplopteron quadiicorie, supracalycine.
Fig. 42.—Onlvinia mirabilis. Fig. 49.— Halopteris carinata, supracalycine.

Fig. 43.—Schizotricha parvila, mesial. Fig. 50.—1I. carinata, mesial,

regarded as eleutheroplean species, have monothalamic nematophores, while Nuditheca dalli
(figs. 71, 72), a statoplean, has plainly bithalamic nematophores. So far as I have been able to
swrtam, no American eleutheroplean has monothalamic nematophores.! There are also s num-
ber of intergradations between the free and fixed nematophores. Iudeed the monothalamic
nematophores found in the genus Plumularia are all “fixed” in a literal way, and sueh species
as P, pinnata and P. similis should probably be placed in Jickeli’s genus Nirchenpaueria, as modi-
fied by Bale, characterized by an absence of the supracalycine nematophores and the presence of
naked sarcostyles in their places. Both I’ pinnate and P. similis are possessed of these char-
acters aud, in addition, their nematophores are monothdlamlc and fixed, in which they further

‘Smce wr 1tm|r ﬂw abox e I have found mouothalamw nematophures on a new species, Plumuluna Joode) from
California. (See pl. vii, tig. 4.)
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agree with the figures of Kircienpaueria.! Although this group is statoplean, so far as its nemato-
phores are concerned, it is allied by every other character both of trophosome and gonosome to
the most typical elentheroplean genus.

In many Eleutheroplea the mesial nematophore is fixed and not free; for example, Plumularia
clarkei (fig. 38), . dendritica, Monostwchas quadridens (fig. 41), and Hualopteris carinata (fig. 50).
According to Bale? this is trae of at least half of the Australian species. Both the supracalycine
and mesial nematophores of Halopteris carinuta are fixed, and the species is therefore literally
statoplean, although its relationship with the eleutheroplean forms is evident. In the remarkable
genus Gattya Allman the single species has immovable mesial nematophores and movable
supracalycine nematophores.

It will thus be seen that no hard and fast line can be drawn between the two great groups of
Plumularid:e on the basis of the fixed or free condition of the nematophores. The monothalamice
and bithalamic condition affords, perhaps, a better basis, although, as we have secn, it also has
exceptions, which, however, would be redunced if those species properly belonging to Nirchenpauerie
were placed in that genus, which Bale considers statoplean. The best character, perhaps, that
bas yet been suggested is the one mentioned by Bale, who says that, with a single probable excep-
tion, the supracalycine nematophores are attached to the hydrothec:e in the Statoplea and not in
the Eleutheroplea.

The most common form of free nematoplore is that found in Antennwlaria, Antennopsis, and
most species of Plumularie (fig. 37). 1t is trumpet-shaped in outline, the small end of the trumpet
being attached by a movable joint to the hydrocaulus, and the large end or «“bell” being distal,
the internal ridge being at the junction of the bell and the handle. The attachment is by means
of an exceedingly slender pedicel in some specics; for example, Antennopsis distans, Schizotricha
parvile (tig. 43), and Polyplumularia armata (fig. 46).  In such species the nematophores are apt
to be broken off and lost. In nearly all cases where the supracalycine nematophores are trumpet-
shaped, the mesial and canline nematophores have the aperture oblique, so as to face more or less
toward the hydrocladium or stem (fig. 44).

The variations in size and shape of the free nematophores can best be understood by consult-
ing the accompanying figures made with the camera lucida, all being magunified to the same
degree, unless otherwise noted in the explanation of the figures., It will be seen that the varia-
tion in size is very great, for example, between the nematophores of Schizotricha parvule (fig. 43)
and Schizotricha dichotoma (fig. 44); and the difference in shape is equally remarkable, for exam-
ple, between Diplopteron quadricorne (fig, 48) and Plumularic clavkei (fig, 38). So far as I have
been able to ascertain, none of the free nematophores have more than a single external opening,
and that is always terminal. It is also noteworthy that the hydrothecic of the lileutheroplea
never have apertures on their auterior faces for the admission of the lengthened processes of the
sarcostyles.

There is often a distinet difference between the supracalycine, mesial, cauline, and gonosomal
nematophores in the same species; for example, referring to the nematophores of Monostwchas
quadridens (figs. 39-41), we see that the supracalycine nematophore is bell-shaped, with a horizon-
tal aperture; the mesial nematophore is curved, with an oblique orifice, and is firmly articulated
to the hydrocladinm by a broad base, and the cauline nematophore is longer, still more curved,
with an oblique orifice and a much narrower base. The nematophores of Plumularia clarkes pre-
sent a similar series of differences. In most cases the gonosomal nematophores resemble the can-
line. The gonosome of Sciurella indivisa Allman is protected by o number of trumpet-shaped
nematophores disposed in a semicircular manner, all borne on hollow lateral processes, springing
from the distal end of the gonangium.

Although the nematophores may be accidentally absent, they are probably normal to all
plumularians, The two classes, mesial and cauline, are present in all species known to me. The
supracalycine pair is absent in the genus .Lzygoplon, and in those species of Plumularic which |
have suggested should go into the genus Kirchenpaueria. (Gonosomal nematophores are present
in all Plumularid:e except certain species of Halicornaria.

' Further Notes on Australian Hydroids, with Descriptions of some New Species. I'rocecdings of the Royal
Society of Victoria, 1893, p. 107, pl. vI, figs, 4-7.
2The Genera of the Plumulariidw, with observations on various Anstralian Hydroids. Melbourne, 1826, p. 7.
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Nematophores of the Statoplec.—In the Statoplea the nematophores are always fixed and
almost always monothalamic, the only exception known to me being in the ¢ minuta” group of
Aglaophenia (fig. 51) and in Nuditheca dalli (fig. 72), where the nematophores, especially the
mesial ones, exhibit internal ridges fully as pronounced as in many typical Eleutheroplea.

There is more diversity in the nematophores of the Statoplea than in the other group, and
their size is, on the average, considerably greater; so much so that it was found inexpedient to
represent them all on the same scale in the accompanying figures, where figs. 60, 61, and 74 are
much less magnified than the others, the remainder being represented on the scale adopted for the

TYPICAL NEMATOPHORES OF THE STATOPLEA.  Much enlarged.
Fig. 51.—Aglaophenia minuta. «, extensiblo process of sirco- Iig. 56.—A. rhynchocarpa. @, cauline; b, conical process.
style; ka, hydrothecal aperture; o nematocysts; sa, 57.—A. eristifrons, canline.
superior lateral aperture; ¢a, terminal aperture of 2. 58.— L manunillata, cauline.

nematophore. . 59.—.1. aperta, cauline.
Fig. 52.—A. minuta, supracalycine. Fig. 60.— Cladocarpus paradisea, su) racalycine.
Fig. 53.— A. lophocarpa, mesial. Fig. 61.— Cladocarpus paradisea, mesial,
Fig. 54.-—. lophocarpa, supracalycine, Fig. 62.— . carinatus, supracalycine.
Fig. 55.— 4. bicornuta, mesial. Tig. 63. —C. carinatus, mesial.

eleutheroplean nematoplores. The typical arrangement among the Statoplea is represented in
A lophocarpa (tig. 53), in which the supracalycine pair are small, monothalamie, slightly geniculate,
even rimmed, and the mesial nematophore is rather short and spurlike, with a terminal aperture
and a perforation between the adnate portion and the hydrotheca. In most species of Cladocar-
pus (fig. 60) the supracalycine nematophores are very broad above and constricted below. In
others of the same genns their margins are distinctly denticunlate, a condition of affairs quite
characteristic of the genus Aglaophenopsis. In Cladocarpus carinatus (fig. 62) these structures
are constricted at the distal end and have an aperture much smaller than the greatest internal
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diameter of the nematophore, while in Cladocarpus grandis they have long, winglike, lateral
expansions (fig. 28). In Lytocwrpus philippinus they are long and tubular. In L. elarkei they
have two openings, one terminal and one intero-lateral (fig. 67). In L. furcatus they are forked,
each fork terminating in a round opening (fig. 68). In the genus Kirchenpaueric the supracalycine
nematophores are entirely lacking; and in Pentandra (von Lendenfeld) there are two pairs of
supracalycine nematoplores, as the term is used in this work, which, in connection with the
mesial nematophore, make five of these structures associated with each hydrotheca. Aeccording
to von Lendenfeld’s figure (fig. 74),! all of these are bithalamic.

The mesial nematophores are always present in the Statoplea, being usually more or less
adnate to the front of the hydrotheca, and are never very distant from it. In several species of
Cladocarpus they are distinctly separate from the hydrotheca, while in others they are very short
and adnate. In some other species, for example, Lytocarpus ramosus, they are adnate to the entire
front, while in others, for example, Halicornaria longicauda (fig. 73), they are adnate to the entire
front and project far beyond and above the hydrotheca. In most species the basal portion of the
mesial nematophore is adnate, while the distal end is free in the form of a short spur (Lytocarpus
furcatus) or it may be a lengthened hornlike process as in Halicornaria ilicistoma Bale. A rare
arrangement is illustrated by Thecocarpus benedicti (Plate XXV, fig. 3}, which has two mesial
nematophores in the median line below each hydrotheca, and a unique arrangement is found in
Aglaophenopsis hirsute where the nematophore is so broadly forked as to appear in front view to be
double (fig. 64). Another unique form is represented in the ‘double-barreled” mesial nematophore
of Aglaophenia bicornute (fig. 55), There is much diversity also in the apertures of the mesial
nematophores. Where they are short, or are not adnate to the hydrotheca, they are furnished
with a single aperture which may be terminal and round (Cladocarpus carinatus, fig. 62),
or terminal and posterior—that is, facing the hydrotheca—as in Thecocarpus normani. In
Aglaophenopsis this is the case with each part of the forked nematophore, but here the margin is
finely denticulate. So far as I am aware, there is no Cladocarpus in which this nematophore has
two external openings, either both internal, or one external and the other leading into the
hydrotheca. In many species of Aglaophenia there is a terminal opening which is, of course,
external, and also an orifice connecting the adnate portion of the nematophore with the interior of
the hydrotheca, for example, .L. lophocarpa (fig. 53); in others of the same genus there appear to
be three openings, one at the distal end, another, external, above and near the junction of the
nematophore with the hydrotheca, and the third, internal, connecting the adnate portion of the
nematophore with the hydrothecal cavity as in Aglaophenic minutae (fig. 51).

In a number of species of Ialicornaria (for example, I. longicauda) with very long mesial
nematophores these struetures have two distinet external openings, one terminal, and the other just
above and frouting the hydrothecal aperture (fig. 73). Mr. Bale, in & letter to the author, says:
“1 have noticed in Halicornaria longirostris that occasionally in parts of the polypidom the
terminal aperture is wanting, the nematophore being closed at the end, but I imagine that this is
temporary or abnormal.”

The caunline nematophores are ordinarily small, spurlike processes with a terminal opening,
adnate by their inner sides to the stem, the aperture being broad and oblique, partially facing the
stem (fig. 57). They also communicate by a broad opening with the ca:nosarc of the stem, One
or two of these structures are almost always to be found at the base of each hydrocladium on the
antero-lateral aspect of the stem and branches. In addition to these there is often a single
nematopltore on the frount of each internode near its lower end. In the nonhydrocladiate part of
the stem they sometimes occur in a linear series, for example, Clgdocarpus pectiniferus, and where
the stem is fascicled they may occur in numerous series, each corresponding to one of the
component tubes of the stewm, for example, Thecocarpus (Aglaophenia) myriophyllum and Thecocarpus
benedicti.

The principal variations in size and shape of cauline nematophores among the American
species of’ Statoplea are illustrated by the accompanying figures, all of which are drawn to the
same scale with the exception of fig. 60. A typical form would be that found in fig. 57, from which
the principal departures are, first, a constricted orifice (tfig. 59), with a tendency to a separation of

'The Australian Hydromeduswe, Pt. 4, Proceedings of the Linnean Society of New South Wales, IX, Pt. 3, 1884, pl. xVvI.
12833——2
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the terminal aperture from the part facing the stem; secoud, an elongation ot the latter nemato-
phore, with a plain (fig. 60) or crenulated (fig. 66) aperture; third, a notable broadening of the
distal portion of the nematophore and a tendency toward the formation of two apertures at the
upper corners (fig. 70). This latter typeis carried to an extreme in Aglaophenopsis hirsuta (fig. 64),
in which there appears to be a pair of nematophores, while in reality there is a single one which is
forked and has two distal branches, each with a distinet aperture. The largest cauline nemato-
phores are found in the portion of the genus Lytocarpus embraced in the genus Nematophorus of

64

-
TYPICAL NEMATOPHORES OF THE STATOPLEA. Much enlarged.

Fig. 64.—Aglaophenopsis hirsuta, mesial. ¥ig. 70.—L. furcatus, cauline, showing nematocysts,

Fig. 65.—A. kirsuta, gonosomal. Fig. 71—~ Nuditheca dalli, mesial.

Fig. 66.—d. Lirsuta, cauline. Fig. 72.— N. dalli, supracalycine.

Yig. 67.—Lytocarpus elarkei, supracalycine. Fig. 13.—Halicornaria longicanda, mesial,

Fig. 68.— L. furcatus, supracalycine. Fig. 74.—Aglaophenia sp. (after von Lendenteld). Much less
Fig. 69.—L. eurtus, cauline. «, perforated process. maguified than the other figures.

Clarke. In some cases these are almost half as high as the hydrothece. Aglaophenopsis cornuta
Verrill also has remarkably large cauline nematophores which are very beautifully crenulated
around the margin.

In many species of both groups of Plumularidivc o careful examination at the base of the
hydrocladium will reveal a more or less prominent conical, mammillate, or tubular projection with
a round aperture at its suinmit, This is usually regarded as o nematophore. Allman, the first to
call attention to the structures under consideration, in his deseription of Aglaophenia perpusilla
speaks of the process as bearing a nematophore.! The best example of this structure is found in

1 Report on the Hydroida collected during the Exploration of the Gulf Stream by L. I, De Pourtales, Memoirs of
the Muscum of Comparative Zoology, V, No., 2, 1877, p. 48.
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the genus Nematophorus of Clarke (fig. 69«), which is regarded in the present work as a part of
Lytocarpus. Dr. Clarke, in discussing this in connection with Nematophorus grandis, says:

The canosare of the most proxiinal hydrotheca on each pinna tinds its way to the cwenosarc of the main stem
by passing directly through the cavity of the oval basal process, and from the size of the opening of the basal process
Iimagine that it must be used for the protrusion of protoplasmic processes like those from an ordinary nemato-
phore. The process differs, however, from the ordinary nematophores in containing a portion of true cwnosarc, and
to this extent it approaches the nature of a hydrotheca; that is, there exists a swollen, oval process of the perisare,
containing a process of the cwmosare, and with (what in all probability is) a mesial nematophore upon its upper
surface. It appears to be, then, a structure which we may look upon as & rudimentary hydrotheca.!

Later investigations have demonstrated that the nematophores contain true cwenosare, and
therefore the above distinction between the hydranth and nematophores breaks down. I have
carefully examined a number of species exhibiting these processes and found nothing to justify
the theory that they are rudimentary hydrothecie. It appears to me that the processes themselves
contain no ceenosare, but that the cwnosare of the hydrocladium is seen through the aperture
of the process, the cavity of which communicates broadly with that of the hydrocladium, Neither
have I been able to find the large nematocysts which are so conspicuous in the nematophores of
the same species. In no case, lﬂoreovel', have I found the sarcostyle projecting from the orifice,
Another feature, which casts a doubt on the theory that we have here to deal with a nematophore,
is the fact that in all species which I have examined the usual number of cauline nematophores is
present in addition to the problematical process under consideration. Prof. W. Baldwin Spencer
suggests a use for the conical processes which is worthy of consideration. In his discussion of
Plumularic procumbens, he says:?

Inthe axil of the pinnules there are present two nematophores— % *  * (2) between these a curious structure
formed of the perisare, having the shape of & cone with theapexcut off.  The space within the latter communicates by
the narrow end with the exterior, and by the broader with the cavity of the pinna joint. Into it cells of the ectoderm
may entor to a slight degree, but more usually it appears to be w occupied (in spirit preserved specimens), and I am
quite unable to attach any meaning to it, though it is a perfectly constant strncture. * * % DPossibly it may serve
as a means of allowing of the ingress and egress of water to und from the perisarcal tubes.  Any space between the
ectoderm and the perisare in the very numerons tubes which compose the colony must preswmably be filled by
liquid. The openings leading into the hydrotheci and nematophores from the stem are small and narrow, and quite
filled up Ly the soft parts. When sudden contraction takes place part of the soft portions must be withdrawn
through these openings and oceupy space within this perisarcal tube previously, presumably, occupied by fluid. If
there bo some means of expelling this fluid, then the sudden contraction of the polypes fnd machopolypes is rendered
more easy. It may be that these openings serve this purpose. The openings are guarded, as it were, by two
machopolypes.

The gonosomal nematophores of the Statoplea are quite constant in their gencral features, the
most characteristic form being represented in 4. pluma. They are oval in form, borne on the edges
of the corbula leaves, and curved so that their apertures are directed nearly upward. They are
monothalamie, although there is a downward projecting chitinous process on the interior of the
side next the corbula leaf. In the genus Aglaophenia nematophores are borne on both edges of
the corbula leaves, although in what is called the “closed” corbula there is apparently but a
single row situated on the distal edge of the leaf, those on the proximal edge being concealed by
the imbrication of the leaves. These nematophores vary considerably in size and shape, sometimes
assuming the form of a tube (Aglaophenic rathbuni) and again being almost globular (4. pluma).
There is often a very long, pointed or tubular nematophore directed forward trom near the base of
each corbula leaf (4. lophocarpa). In the genera possessing phylactogonia the nematophores are
arranged in more or less regular rows along the protective branchlets. Sometimes there is a dis-
tinet arrangement in sets of three (Lytocarpus) which are supposed to represent the supracalycine
and mesial nematophores of hydrothec:e which have been replaced by gonangia. In several species
of Aglaophenopsis these phylactogouia are jointed, each joint bearing a nematophore on its outer
surface; for example, Aglaophenopsis hirsute (ig. 65).

Very long tubular nematophores are found on the gonosome of Lytocarpus ramosus (Fewkes),
and they are further remarkable for having both a terminal and lateral aperture. In Aglaophe-

! Report on the Hydroida collected during the Lxploration of the Gulf Stream and Gulf of Mexico by Alex-
ander Agassiz, 1877-78, Bulletin of the Museum of Comparative Zoology, V, No. 10, p. 249.

2 A New Family of Ilydroidea, together with a Description of the Structure of a New Species of Plumularia,
Transactions of the Royal Socicty of Victoria, 1890, pp. 132, 133,
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nopsis the margins of the nematophores arve finely crenulated,  In most other forms the marging
are evell.

In Nuditheca dalli (Plate XXXIV, fig. () there is no protective branchlet, and in this case there
are two bithalamic nematophores attached directly to the gonangia, as so commonly found in the
Eleutheroplea. This arrangement is, I believe, unique among the Statoplea. In those species of
Halicornaria the gonosoime of which I have examined there are no gonosomal nematophores,

Sarcostyles.—As before intimated, the writer prefers to designate the sarcodal contents of the
nematophores as sarcostyles, a name originally proposed by Hincks and synonymous with the
«“extensile process” of Hincks's earlier work; “protoplasmic process,” ¢sarcodal process” of
Allman; * wehrpolypen,” ¢“machopolyps,” ‘“wehrthier” of von Lendenfeld, Kirchenpauer, and
others; “nematophores” of Merejkowsky, Hamann, and Weismann. The last three authors,
however, seent to include both the sarcostyle and nematophore, as the terins are here used, under
the common and original designation ‘nematophore.”

It is doubtful if any structure found in the Hydroida has given rise to more discussion and
incited to more careful investigation than this. From the time when Allman, in 1864, published
his communication Ou the Occurrence of Amwbiform Protoplasm and the Emission of
Psendopodia among the Hydroida down to the most recent investigations no structure tound
in the plumularians has been so carefully and repeatedly studied. IPerhaps the growth of our
knowledge concerning tlie sarcostyles can best be understood by means of a brief summary of the
principal discoveries, discussed in chronological order.

In 1863 Semper, in his Preliminary Narrative of the Dhilippines, speaks of a hydroid
almost as high as a man, in which the three nematophores associated with each hydrotheca
contains “nessel polyps.” In his figure' of the latter, which are undoubtedly sarcostyles, we
have the first representation of these structures that I have been able to find, and this figure
represents the sarcostyle as being a true person with well differentiated endoderm and a large
body cavity, thus coming considerably nearer the truth than most writers for the succeeding
twenty years. The species in question seems to have been Lytocarpus philippinus (Kirchenpauer).

In 1864 Allman published the above-mentioned paper,? in which he described the contents of
the nematoplhore as a soft granular mass which could send forth very extensible processes which
could be very greatly produced and then so completely retracted as to apparently disappear.
These processes have, moreover, the power of sending forth pseudopodia, as does the Amaba,
and acting in many respeets exaetly as do ecertaia Rhizopods. The aunthor considers that the
sarcostyles are composed of undifferentiated protoplasm in which nematocysts are sometimes
immersed.

In 1868 Hincks® quotes from the above-mentioned paper of Allman and adds: I have made
similar observations on Plumularia setacew and P. frutescens. On a young specimen of the latter
species obtained at Oban the nematophores were in a state of great activity, sending out long
filamentary processes, which tended some upwards and some downwards, following the course of the
stem and branches, and completely investing the zoophyte with a multitude of gossamerlike
threads.,” This author does not regard the nematophores as weapons of oftense, for the reasons
that nematocysts are not always present and that they are not carried out with the pseadopodial
processes. He suggests that they may have some connection with the nutrition of the colony.
As to the histological structure of the sarcostyles, he regards these orgaus as ¢ ectodermal off-
shoots somewhat less consolidated than the layer from which they originate.” The ectoderm he
describes as “of the simplest homogeneous ' texture, a structureless contractile substance not
unlike ¢ sarcode’ in any essential particular.”

In 1871 Allman* reaftirms the structureless composition of the contents of the nematophores
and says: ¢ It differsin no respect from the sarcode matter composing the bodies of the Rhizopoda,
and, like it, it is capable of emitting true pseudopodia.” Ile says that the nematocysts are
stationary, never being carried out by the sarcode or its processes.

! Zeitschrift fiir wissenschattliche Zoologie, XIII, pl. xxviIt, fig. da.

2 On the Occurrence of Amabiform Protoplasm and the Emission of Pseudopodia among the Hydroida, Annals
and Magazine of Natural ITistory, March, 1864, p. 203,

5 British Hydroid Zoophytes, London, 1868, pp. xvii, xviii.

t A Monograph of the Gymnoblastic or Tubualarian Hydroids, Ray Society, London, 1870-1872, p. 115.
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No further investigations-of importance seem to have been carried on until eleven years later.
In 1882 Hamann ' brought to bear upon the sarcostyles for the first time the modern methods by
which the efficiency of the microscope has been so immensely increased, and succeeded in discov-
ering some of the most important points regarding the nature, both histological and homologieal,
of these interesting structures. This anthor contributed the following points: The sarcostyle is
composed of external ectoderm with an endodermal axis which is composed of nucleated cells, the
twu being separated by the stutzlamelle. There are afew nematocysts in the end of the sarcostyle
in Plumularia and many in the same place in Antennularia. The extensibility of the sarcostyle is
enormous, but is due to the action of muscle fibrillie. The amaboid movements seen in the
processes from the sarcostyle the author compares to the well-known  pseudopodia cells” in the
foot of the common Hydra, and does not believe that we have here to do with amwboid protoplasm.
Regarding the morphological signiticance of these structures, they are degenerated polyps or
degraded persons of the colony, in which the mouth and stomach have been obliterated and the
tentacles lost. The sarcostyles originate in a proliferation of ectodermal and endodermal cells of
the stem, forming a process which finally breaks through the investing chitine, which has left a
cup-shaped receptacle.

In the same year (18382) C. Merejkowsky published a very important paper entitled Structure
et Développement des Nématophores chez les Hydroides.? It does not appear that this author was
aware of Hamann’s investigations, and hence the two works are the more valuable as independent
contributions, The figures in Merejkowsky’s work add greatly to its utility and constitute by far
the best set of illustrations showing the mmorphology and development of nematophores that have
vet appeared. The following is a condensed translation of the author’s summary:

First, The nematophores are composed, not of sarcode, but of an endodermal axis and an
ectodermal covering divided by a membrane, “stutzlamelles” (fig. 75).

Second. Ordinarily two parts can be distinguished, the fixed and the motile, the latter being
composed of ectoderm alone, exhibiting ammboid changes of form.

Third. In the motile part the cells present a special histological type, in that they are immersed
in a contractile, structureless protoplasm to which the movement of the organ is due, and from which
pseudopodia are produced (figs. 76, 77). The author suggests that this intercellular protoplasm
may be the aggregated * ectoplasm?” of the individual ectoderm cells.

Fourth. The development of the nematophores takes place in two ways. In Aglaophenia a
reduplication is formed in the ectoderm of the future hydranth, afterwards the endoderm enters the
already formed sarcostyle (figs. 78-80). In Plumularic and probably in Antennularie the sarco-
style is formed by a process or swelling of the ectoderm, afterwards filled by an invagination of the
endoderm. In regard to the part taken by this structure in the lite of the colony, Merejkowsky
thiuks that they are not special organs to serve a certain function, but that they are individuals or
degenerate polyps. Their structure is analogous to that of the hydranths, being formed of ecto-
derm and endoderm. The absence of a body cavity is due to degeneration. The presence of
nematocysts demonstrates that they serve in the defense of the colony. The best proof that they
are degenerate individuals lies in the fact that the hydranths, under certain conditions, are trans-
formed into sarcostyles. Merejkowsky has seen this take place in specimens of Plumularia
halecioides (fig. 81) which were left overnight in a vessel of running water. The tentacles and
mouth disappeared, the whole body diminished in volume, and the entire structure presented a
close resemblance to a sarcostyle. The ectoderm exhibited mmovements characteristic of nemato-
phores, sending out long threadlike processes which continually changed form and even crept up
the side of the hydrotheca.” The movement was weaker than in true nematophores. The author
concludes by reasserting his belief in the fact that the nematophores are “individus dégénérés,”

In 1883 three important works appeared, each of which contained detailed accounts of the
sarcostyles. I judge from the context that no one of these authors had the opportunity to con-

t Der Organisinus der Hydroidpolypen, Jenaische Zeitselirift fiir Naturwissenschaft, XV, New Ser., VIII, 1882,
pp. 17, 18, 65.

* Archives de Zoologie Expérimentale et Générale, X, 1882, pp. 583-610, pl. XXIX A, B.

*The writer saw a similar case in Naples, where a hydranth of an Aglaophenia became disgusted with its sur-
roundings and hegun to degenerate, sending off very pronounced sarcodal processes from its ectoderm to the
hydrothecal walls.
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THE MORPHOLOGY OF THE SARCOSTYLES.

Figs. 75-81.—After (. Merekowsky. Figs. 82-85.—A fter R. von Lendenfeld.

Fig.75.—Sarcostyle of Phunularie sp. in longitudinal section. rct, ectoderm; m, endoderm. .

Fig. 76.—The same greatly expanded. d, endoderm; ect, ectoderm; p, perisare.

Fig. 77.—Portion of same, showing ectodermal cells embedded in free protoplasm.

Fig. 718.—Young hydranth of Aglaophenia in longitudinal scction. f, space formed by a fission in the ectoderm.

Fig. 79.—The same in alater stage of development. f, space formed by fusion of ectoderm. n, budding nematophore.

Fig. 80.—The same with nematophores fully developed. a, bridge of ectoderni uniting the hydranth and surcogtyle; b, supracalycine nemato-
phore; ¢, mesial nematoplore; d, ectoderm entering base of nematophore; f, the fissure which commenced asg represented in figure 78;
o0, opening of mesial nematophore.

Fig. 81.—Ilydrotheca containing the hydranth which is degencrating into a sarcostyle. d, endoderm; e aund &, protoplasmic processes; p,
perisarc.

Fig. 82.—Nematophore and sarcosiyle of Plumularia sp. ent, endoderm; g, ganglion cells; m and m/, muscle strive; 2, nematoeysts.

Fig. 83.—Sarcostyles of Aglaophenia sp. capturing a Zoen. b, nematocyst-bearing process, and ¢, adhesive process, of sarcostyle.

Fig. 84.—Portion of end of ** adhesive polyp,” highly magniticd, &, adhesive globules; 8i, sense organ.

Fig. 85.—“Adhesive polyp;” eat, endoderm; &, knob at end containing adhesive globules.
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sult the work of the others,! and only oune of them had the advantage of consulting Merejkowsky’s
paper, and that was Weismann.

Weismann,? in his discussion of Plumularia echinulata, agrees with Hamann and Merejkowsky
in describing the sarcostyles as composed of ectoderm cells surrounding a solid endodermal
axis, the two layers being separated by the stutzlamelle. He considers the sarcostyles as degen-
erate polyps. lle takes issue, however, with Merejkowsky concerning the free intercellular
protoplasm in the sarcostyle. Ile thinks that the phenomena concerning the pseudopodial
processes are similar to those frequently observed in the ectoderm of the stem, which greatly
resembles free protoplasm in its appearance and movements while living, but proves strictly cellular
when examined after staining and sectioning.

By far the most complete investigation of the sarcostyles that has yet appeared was published
in that same year (1883) by von Lendenfeld.® He had an excellent opportunity to study the active
sarcostyles of many living Australian Plumularidie. The following is a condensed translation of
the more important points ascertained by von Lendenfeld:

The author agrees with Hamann that the sarcostyle (Wehrthiere) is a modified polyp. He
divides the sarcostyles into three classes, as follows:

First. Sarcostyles with nematocysts (fig. 82) characteristic of the genus Plumularia, consisting
of a solid endodermal axis composed of cells much like the axial cells of the solid tentacles of the
hydranths, and an ectoderm composed of two layers, epithelial and subepithelial. In the latter or
subepithelial layer is a bundle of muscle cells, Between the ectoderm and the endoderm is a
dividing membrane or stutzlamelle. The muscle cells combined constitute a cylinder embracing
the distal part of the axis, but outside of the stutzlamelle. Several large ganglion cells are found
in the subepithelial layer at the end of the axis. Large curved nematocysts lie in the endo-
thelium, each bheing partly inclosed in a plasma investment with a flat nucleus. The distal end of
the plasma layer of each nematocyst cell is produced into a long process. All of thece processes
are concentrated at the very spot where the ganglion cells lie. There are sometimes radial muscle
cells in which are situated the thick handles of the enidoblasts. The author regards some of the
surface cells as sense cells. The expansion of these sarcostyles is much more rapid than their
retraction, the movements being like that of a solid tentacle, but slower. The tentacles are of far
older phylogenetic structure than are the sarcostyles. Transition between a Protohydra and a
sarcostyle consists of a gradual pressing back (zurackdrangen) of the digestive cavity, resulting
first in solid tentacles and then in a growing together of the body walls, Sarcostyles are defensive
weapons because they are most active when the colony is disturbed, but they are also employed
in the capture of food. In all cases examined the nematocysts remain in the distal end of the
sarcostyle, accompanying the latter in its movements.

Second. Sarcostyles with adhesive cells are found particularly in the mesial nematophores 6f
Aglaophenia, but also in Plumularia. 'These sarcostyles are similar to the first kind, but have
adhesive cells in place of nematocysts. These adhesive cells are considered to be identical with
the snare threads (I"angfaden) or prehensile cells of Ctenophores. The ¢ adhesive polyps” are
very mobile, being capable of extending themselves into long fine threads, each ending in an
enlargement, which is itself capable of considerable change of form (fig. 85). Surface cells, sub-
epithelial muscle ecells, ganglia, and an endodermal axis are present. The distal portion consists of
crowded pyramidal cells (fig. 84) radially arranged, and with adhesive bodies in the shape of
rounded highly refractive globules. The cells resemble glandular cells, and the globules originate
in the narrow proximal part of each cell and migrate during their development toward the distal
wider ends of the cells, finally protruding through the upper surface. These are the adhesive
cells which occur in eonsiderable numbers on the distal end of the sarcostyle. They differ from
the similar structures in the Ctenophora in not having the thread spirally coiled. The author
has seen these sarcostyles with an appearance of branching, due to the fact that one or more
adhesive cells, having become attached to some foreign object, remain connected by a very fine
thread upon the retraction of the sarcostyle.

' Weismann ineludes Jickeli’s work in his bibliography, but it evidently appeared too late to be consulted in
the preparation of the text.

2Die Entstehung der Sexnalzellen bei den Hydromednsen, Jena, 1883, pp. 175, 176.

3 Ueber Colenteraten der Siidsee, ITI.  Mittheilungen Ueber Webrpolypen und Nesselzellen, Zeitschrift fiir
wissenschaftliche Zoologie, XXXVIII, 1882, pp. 355 371,
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Third., Sarcostyles with nematocysts and adhesive cells are exclusively fonnd in the paired nemato-
phores of Aglaophenia.! Thelower pair of nematophores in Pentandra were the ones which appear
to have been most successfully studied. These sarcostyles are composed of two parts—a distal,
containing nematocysts, and a proximal, containing the adhesive cells and constituting the ¢ adhe-
sive polyp.” The latter portion is developed from the former. The endodermal axis and stutzla-
melle are wanting in the distal portion, but ganglion cells are found, together with radial muscle
cells and other cells which the author considers sense cells. The proximal or adhesive portion is
greatly extensible and contains an endodermal axis. The entire structure is merely a somewhat
complicated single sarcostyle, and not two joined together, asmight be supposed. The sarcostyles
begin to develop long before the hydranth with which they are associated. At first they contain
1o adhesive cells, their places being taken by nematocysts, but later they are found developing in
the supporting cells between the enidoblasts, and increase, as it were, at the expense of the latter,
which lose their plasma investment, the nematocysts themselves finally disappearing. Still later,
when the adhesive cells are matured, there are yet a few single nematocysts on the adhesive part
of the sarcostyle.

This author gives an interesting account of the action of living sarcostyles of this type. The
Plumularian captures the embryos of crustacea (Zoea) as follows: The prey, coming in contact with
a tentacle of the hydrantl, is pierced by the tentacular nematocysts, which have a narcotizing
effect., Next it comes in contact with one of the adhesive bodies at the end of the greatly pro-
duced sarcostyle. The adhesive cells adhere to the prey, and the body of thie adhesive polyp
quickly retracts, bringing the Zoea into contaet with more of the globular adhesive masses, which
hold it in spite of even the most violent struggles for liberty. It is thus brought again within
range of the tentacles and devoured. The adhesive cells are finally cast off, remaining attached
to the victim, and the sarcostyles again retract.

When a large animal, such as an Annelid, strikes the tentacle, the adhesive threads immedi-
ately retract, as do also the tentacles, and the batteries of nematocysts on the other part of the
sarcostyles are brought into play to repel the attack (fig. 83).

The author regards the nematocysts and adhesive cells as homeologons structures, and believes
that they are not gland cells, but a secretion of gland cells, a product thrown off from the organ-
ism and of no further utility., Von Lendenfeld does not seem to have encountercd anything like
the intercellular protoplasm of Merejkowsky., It seems probable that the unicellular glands of
the latter are much the same as the adhesive cells of vou Lendenfeld.

Dr. Carl F. Jickeli, in his second paper on Der Bau der Hydroidpolypen,? discusses the
sarcostyles more briefly than the other writers. He does uot seem to have seen the works of
Merejkowsky, Weismann, or von Lendenfeld. He coucludes that the sarcostyle is homologous
with the solid tentacle of the hydranth, with an axis composed of endodermal cells. He regards
the tentacular organs of Ophiodes as sarcostyles, and considers them as homologous with the
capitate tentacles of many hydroids, and thinks it possible to find the intergradation between
scattered sarcostyles and the complete tentacle whorl of the Plumularian hydrantlr. He seems
to regard the sarcostyle of Aglaophenia, with its distal defensive and proximal adhesive parts,
as a two-tentacled sarcostyle, a suggestion with which no authority that I have consulted would
be likely to agree.

This aunthor finds an objection to regarding the sarcostyles as weapons of the colony in the
fact that they are most abundant where, in iis opinion, they are least needed—that is, in the vicinity
of the hydranths, which are sufficiently protected by the nematocysts in the tentacles—and are
wanting in the delicate twig terminations, where, he thinks, they would be most effective.

In 1888 the secoud part of the report of the Challenger collection of hydroids appeared, in
which Professor Allman says:?®

We have, however, already seen that the cctoderm, in the modified condition which it often presents in the

cenosare, may show an entire obliteration of cell boundaries and may throw out processes having many of the char-
acters of true pseudopodia, and it needs but a further modification of this layer, consisting in a still lower grade of

!The species more especially studied by this author was Pentandra parvula, a formr which von Lendenfeld at
one time regarded as Aglaophenia parvula Bale, It is characterized by having two pairs of paired nematophores and
a single mesial nematophore in connection with each hydranth,

*Der Bau der Hydroidpolypen, Morphologisches Jalhirbuch, 1883, VII1, pp. 580-680.

#Report on the Hydroida dredged by . M. 8. Challenger during the years 1873-1876, Second Part, 1888, pp. xix, xx.
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degradation towards the condition of undifferentiated protoplasm, in order that it may possess the faculty of emit-
ting pseudopodia to the extraordinary extent which we meet with in the sarcostyles of the Plumnularin:e; so that even
though all the three body layers be present in the sarcostyles, we shall have in these uppendages a portion which
can scarcely be distinguished from undifferentiated protoplasm. If this portion be not free protoplasm, it must be
sought for in the ectoderm.

It should be remembered in this connection that every observer, sofaras I can discover, who
has carefully studied properly prepared material for the investigation of sarcostyles has definitely
announced that the extensible processes are made up of ectodermal cells, The one modification
of this view is that of Merejkowsky, who announces that the cells were immersed, as it were, in
intercellular protoplasm,

I know of no special investigations of the sarcostyles between 1838 and 1895, when the pres-
ent writer spent some time in the study of these remarkable structures at the Marine Biological
Laboratory in Plymouth, IEngland, and the Zoological Station in Naples, Italy. As to the histo-
logical structures he confirmed the conclusions of the later writers in most points. The sarco-
styles are composed of well-differentiated cells forming an ectoderm and an endoderm, separated
by a stutzlamelle. The arrangement of cells in Plumularia pinnate corresponds with that of Plu-
mularia halecioides as illustrated by Merejkowsky, the ectodermal cells on one side of the axis
being very much larger than those on the other. Muscular fibrillic were found in Plumularic
pinnate and Antewnularia janing. There are few nematocysts in the sarcostyles of the IEleuthero-
plea so far as examined, but adhesive cells seem to play an important part. In several species
of Aglaophenia nematocysts were found forming formidable batteries just inside of the distal end
of the nematophores (fig. 86).

In the Eleutheroplea the nematophores seem always to be of the simpler type, not being
divided into nematocyst-bearing and adhesive parts. In the Statoplea the ordinary arrangement
seems to be to have both these parts well developed and differentiated.

T was not able to demonstrate the sense cells and ganglion cells of von Lendenfeld nor the inter-
cellular protoplasm of Merejkowsky. I do not consider, however, that this negative evidence
should weigh with any considerable force against the positive statements of such men as Hamann,
Weismann, and the others quoted above. I am inclined to seriously doubt the existence of the
intercellular protoplasm, however, from the fact that the discovery of Merejkowsky is not con-
firmed by either of the three careful observers who immediately succeeded him, and is denied
positively by Weismann, Hamann’s comparison of the pseudopodia of the cells of the foot
of the hydroida with those of the sarcostyles seems to me to be an apt one. 1 have myself seen
the living ectodermal cells of the somewhat protruded sarcostyle of Aglaophenia pluma send out
perfectly characteristic pseudopodia. It may be observed in this connection that under a high
power and careful manipulation ot light it is sometimes possible to plainly distinguish the limita-
tions of the cells in the living sarcostyles. It would seem then that the ectodermal cells are themn-
selves amweboid and capable of conjointly exhibiting the wonderful extensibility so often described.

A careful study of living and active sarcostyles yielded some results worthy of mention. Those
of I, pinnatu proved particularly active in the vicinity of degenerating hydranths and mutilated
gonangia (fig. 88). They advanced with a creeping motion over the sides of the hydrotheewe and
gonangia, and into their cavities so as to suggest the idea that they might be acting as scavengers
for the colony. It could plainly be seen that the sarcostyles were adhesive, particularly at the ends of
the extensible processes, which would apparently cling to any object to which they became attached.
Then when the sarcostyles were contracted these ends would adhere until their resistance would
be suddenly overcome and the entire process retract with a jerking motion, the whole structure
behaving mueh like & rubber band attached by an adhesive end to some object and then torn
away by a pull on the rubber. The mesial sarcostyle of Aglaophenia helleri (fig. 89) seems to be
divided into three parts; one containing a battery of nematocysts and situated just inside of the
distal end of the nematophore; another, adhesive, which projects into the hydrotheca through
an opening leading from the adherent part of the nematophore; and a third, also adhesive, which
projects out from the top of the hydrotheca, crowding the nematocyst battery to one side.

In studying the young gonosomal sarcostyles of Aglaophenia pluma it appeared that a new func-
tion was here exercised. The corbula under examination was in a very early stage of develop-
ment and the corbula leaves had not yet become adherent to each other along their edges, as is
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STUDIES OF LIVING SARCOSTYLES.,

Fig. 86.—Mesial nematophore of dglaophenia sp., showing battery of nematocysts with threads extruded.

Fig. 87.—Sarcoestyle of Phemularia pinnata entering the hydrotheca containing disintegrating hydranth,

T'ig. 88.—Sarcostyle of Phnularia pinnate entering a gonangium in which the gonophores have been destroyed.

. 89.—Mesial nematophore of A glaophenia helleri. aw, axial cavity of sarcostyle; ext, the terminal extensible process; ext? the extensible

process whieh projects into the hydrotheea; n, battery of nematoeysts,

Fig. 90.—Corbula leaves of Aglaophenia pluma, showing the sarcostyles helding the edges together.
corbula leaves; sp, sarcodal processes.

Fig. 91.—Amaboid cells fonnd in the axial cavity of A. pluma, showing suecessive changes in outline during a period of two minates.

Tig. 92.—Mesial nematophore of Antennina janint in optical section. az, axial cavity of sarcostyle; eet, large ectoderm cells; g, gland eells (7)
7, nematocysts; p, perisarc; p/, perisarc of stem.

Fig

br, bridge formed between adjncent
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the case in older specimens, and the sarcostyles were exceedingly active, stretching aecross from
one leaf to the next, to which they became attached by their adhesive ends and remained in that
position for a considerable time (fig. 90).

It appeared as if these sarcostyles scrved as a temporary attachment to hold the edges of the leaves together,
while the edges themsclves were connected by trabeculis of cwenosare, which rapidly formed a stronger and perma-
nent connection. The perisarc of the edges of the leaves seemed exceedingly thin and in places appeared to he
wanting. A contact having Deen established between the edges of the adjacent leaves the permanent attachment
was soon formed, and the cwlomic cavities of the leaves established connections at these points. A little later
currents of water bearing granules were seen to low in active streams from one leaf to the other. !

After this connection was strongly eftfected the sarcostyles retracted snddenly within their
nematophores. The design of the arrangement and the function of the sarcostyles seemed so
evident that T have little doubt that we here have a hitherto unnoted use for these sarcostyles.

In a study of the mesial sarcostyle of .1glaophenia species at Naples, I witnessed an apparently
- eonclusive proof that the structure possesses an axial eavity corresponding to the body cavity of
the hydranth.> When examining a living sarcostyle under a one-twelfth oil immersion lens 1 could
distinctly see the so-called endodermal axis, which was sharply divided oft from the ectoderm by
the stutzlamelle. The axial endodermal cells were not distinctly outlined in the live speeimen.
While trying to distingnish these cells I saw, much to my astonishment, a granular amaboid cell
quickly pass along the exact axis of the nematophore. This cell had very much the appearance
of an amuweba, with the exception of the fact that the granules were much more numerous and
sharply outlined. The cell was constantly changing form and putting forth pseudopodia with as
great rapidity as the most active amaba (fig. 91). My attention having once been attracted to
these strange cells, there was no difficulty in seeing that they were in nearly every sarcostyle
examined. Sometimes several were found togetlier in the same sarcostyle. They appeared to be
engaged in traveling back and forth along the axial line of the sarcostyle, and none were observed
to pass to the ectoderm nor to the cavity of the hydrocladium. Their progress was too rapid and
uninterrupted to admit of its being explained as a mere working of a passage between the loose
aggregation of endodermal cells, and the convietion was strong that they were traversing an
axial cavity of the sarcostyle. It appeared as if the walls of the cavity were ordinarily in contact
but not adherent; as if it were, in effect, a collapsed tube (fig. 89). When the amwboid cells were
passing along the very thin walls of the tube could be seen to be parted immediately above and
below the cells. The cavity could not be seen in stained preparations, although a careful search
was made for it. This may be due to the fact that the thin walls are collapsed at all times except
when forced apart by the passage of the cells. These latter reminded one very strongly of the
leucoeytes in the human blood. They were afterwards found in abundance in the endoderm of the
hydranths and more sparingly in the endoderm of the stem. They were most abundant of all in
the rapidly growing terminations of the stems in an undescribed species of Aglaophenia.’

In these positions, however, they were not seen to move definitely from place to place, although
the sending forth of pseudopodia was frequently observed.

As before stated, Semper, who, it seems, was the first to figure the sarcostyles, represented
them as having a distinet body cavity. No author has heretofore contirmed this idea, and indeed
they seem conclusively proved to be solid when stained and cleared specimens are examined. But
the living sarcostyles tell a different story, at least in Anfennularia janini (fig. 92), where it
evidently has a narrow axial tube. In this latter species the endoderm of the sarcostyles was, in
some cases, packed with. unicellular alg:e, as was that of Aglaoplhenia pinnata. In some cases
these algw: appeared to be in an axial cavity, where the thin walls of the tube could be seen
parting immediately above and below them, as in the case of the ama:boid cells.

The nematocysts in the sarcostyles of the Iileutheroplea are not numerous, nor do they
present any striking features whereby they can be distinguished from those in other parts of the

+ C. (. Nutting, Notes on Plymouth Hydroids, Journal, Marine Biological Association, New Ser., IV, No., 2,
F¥ebruary, 1896, p. 153; reprinted in Natural Ilistory Bulletin, State University of Iowa, IV, No.1. May, 1896.

*This discovery was announced in” a paper entitled The Sarcostyles of the Plumularid:e, read before Section
F of the American Association for the Advancement of Science at the Detroit meeting and afterward printed in
the American Naturalist, April, 1898, p. 223.

#This species is the one mentioned by me in Notes on the Reproduction of Plumularian Iydroids, American
Naturalist, November, 1x95, p. 969,
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colony. In most of the Statoplea, however, the sarcostyles are provided with nematocysts which
are very large, long, and slightly arcuate, differing greatly from those found elsewhere. They
are arranged in a regular bundle just inside of the opening of the nematophore, from which they
are seldom, if ever, protruded to any considerable distance. When the thread is extended it is
seeu to be extensively barbed in its proximal portion, the remainder consisting of an exceediugly
delicate filament of great length (fig. 86). It is hard to see the utility of barbs situated as these
are, or to understand how they can be brought into play to aid the penetration or lacerating
action of the threads when used, as the supposition is, for the defense ot the colony.

The most formidable nematocysts that I have seen among the Plumularidie oceur in the genus
Lytocarpus (fig. 70), several species of which are capable of causing severe irritation to the human
skin, which is not usually pervious to the attack of the nettling cells of the Hydroida, with the
exception of the millepores which probably find their rightful place in this group.

The researches of Ilamann, Jickeli, and others seem to demonstrate with a fair degree of
certainty that the nematoeysts are not strietly histological cells, but an accessory part or product
of cells. The latter writer goes so far as to regard them rather in the light of a secretion.!

As to the morphological significance of the sarcostyles, all of the more recent authorities,
except Jickeli,” regard them as degenerate individuals of the colony, or as ¢ fighting persons.”

That they are individuals or ‘“persons” is a matter hardly admitting of doubt; but it may
well be questioned whether they are degenerate persons or not, and an argument might be con-
structed which would go to show that instead of being degenerate individuals they are in fact
very highly specialized persons, Specialization is indicated when the structure has departed
from the original type in order to become adapted to more definite and exclusive fanetion. It
would seem that the sarcostyles have done this very thing—departed from the original type
(Protoliydra?), and become morphologically differentiated into individuals having the definite
function of defense, in most cases, and of preliension by means of adhesive cells in others.

Detensive persons are more widely distributed among the hydroida than is usually supposed.
They are, as we have seen, universally found among the Plumularid:e, and they are also to be
met with in Opliodes parasitica Sars, Ophiodes mirabilis Sars, Lafoéina tenuis Sars, Oplorhiza
parvule Allman, Perisiphonia filicaulis Allman, Diplocyathus dichotomus Allman, Halecium gorgon-
ide Sars, and Hydractinia echinata Fleming.

An interesting new family of hydroids was described by Prof. W. Baldwin Spencer,” which,
among other novel features, is characterized by nmmerous cylindrical tubes inclosing defensive
zooids which consist of a solid endodermal axis surrounded by an ectoderinal layer. The distal
end forms a round knob with a number of large nematoeysts which greatly resemble those of the
Plumalaridie.  The whole strueture appears to be almost identical with the sarcostyles of Lafoéina
tenuis Sars.

This family (iLydroceratinidic) shows distinct relationship to the Hydrocorallinie in the
arrangement ot the cwenosarcal tubes and their connection with the hydranths.

Finally, there are many points of resemblance between the sarcostyles of the Plumularid:e and
the dactylozooids of the Milleporidie. A fairly satisfactory line of intergradation between the
former and the latter may be traced through Lafoéina parasitica, Halecium gorgonide, Hydractinia
echinata, and Clathrozoon wilsoni, the only known species of Hydroceratinidae.

So far as 1 am aware, none of the defensive zooids in other groups exhibit the great
extensibility and the psendopodial movements found in the sarcostyles of the Ilumularid:e,
and it is doubtless trne that these latter form in themselves a very distinct type of defensive
zooids, a type which differs more from any other known form than the remaining types do from each
other. Itmust be remembered, however, that only part of these latter have been studied with care
and the use of modern facilities, and there is thus a possibility that a more perfect intergradation
between the sarcostyles of the plumularians and the defensive zooids of other groups may yet be
demonstrated.

! The author hopes to present a discussion of the nematocysts in connection with the introductory part of
this work.

? As before mentioned, this writer seeks to establish a homology between the sarcostyles and the tentacles.

*A New TFamily of Hydroidea, together with & Description of the Structure of a New Npecies of Plumularia;
Transactions of the Royal Society of Vietorin, 1890. Professor Spencer very kindly furnished the author with a
specimen for study.
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Allman has come to the conclusion that the nematophores of the Plumularidic are homologous
with the denticles of graptolites. Not having had an opportunity to study these structures with
care, I here give Allman’s argument, or the most important part of it, in his own words:

The remarkable bodies known as nematophores, and which are characteristic of the Plumularida, have heen
already described. Among these nematophores there is one form which consists of’ simple chitinons offsets from the
main tube of the hydroid lilled with the protoplasmic matter which constitutes the characteristic contents of all the
nematophores.  The mesial and lateral nematophores of Aglaophenia are of this nature, and a comparison of thewm
with the denticles of a graptolite will show how complete is the resemblance. > * It has been already shown
that the toothlike processes which project from the edges of the hollow leaflets, which form the walls of the corbula
in dglaophenia, are bodics of an entirely similar kind, and the resemblance between these and the toothilike processes
of many graptolites is complete.

Now, it isnot alone in general form that the nematophores ot Aglaoplenia resemble the denticles of a graptolite.
The mode in which their chitinous sheaths are seen to open into the common canal of the perisarc after the destruction
of all the soft parts, is entirely similar to the mode of communication between the denticles and the common canal in
the fossil—in those cases at least in which the graptofite has afforded facilities for examination snch as to leave no
doubt as to the structure of the parts in question—and quite ditferent from that in which the proximal extremivy of
the hydrotheca is connected with the common tube of the chitinous perisarc in the existing hydroid.

I can not help believing that this is the true view to tauke of the morphology of graptolites. If so, the grapto-
lites wonld admit of an approximation through an unexpected channel with the Plumularidic.  They would then be
morphologically plumalaridans in which the development of hydrothecic had been suppressed by the great devel-
opment of the nematophores, probably the mesial ones ; while, on the other hand, the existing plumularidan, with
well-developed hydrothecie, would present in its nematophores the last traces of the structure of its ancient
representative, the graptolite.!

The idea that the nematophores and not the hydrotliecie are homologues of the denticles of
the graptolites receives cousiderable support from the fact that the nematophores are, judging from
embryological evidence, older structures than the hydrotheca, being developed in most, if not all,
sases before them in the history of the individual colony. Although this evidence is by no means
conclusive, it at least snggests that the hydranth is more modern than the sarcostyle. Almost
nothing seems to be known of the living parts of the graptolites, and it is hardly possible to come
to any definite conclusion regarding the relationships of these forms which have apparently by
common consent been included among the hydroids by several modern writers, notably von
Lendenfeld,” who places them between the sertularians and plumularians,

GONOSOME.

This term, originally introduced by Allman, is used to designate all those parts of a colony
which are concerned directly in the reproductive process (that is, the gonophores and their con-
tents), and also those structures destined for the protection of the gonophores. In the latter cate-
gory would come the gonangia, corbulw, and phylactocarps of every description, from the most
complicated structures found in Lytocarpus and Aglaophenia to the simple protective branchlets
of certain species of Cladocarpus.

Gonophores.—The gonophores of the Plumularida are without exceeption protected by gonangia.
When reduced to their fundamental plan they are simple hernialike protuberances from the
blastostyle, which are made up of the two histological layers, the endoderm and the ectoderm, the
two layers being separated by a thin, apparently structureless membrane, the « stutzlamelle” of
German writers (fig. 93, st). The generative elements, when mature, are found between the stutzla-
melle and the ectoderm. The endoderm, with its included axial cavity, forms the spadix, which is
surrounded by a mass of spermatozoain the male, and is pressed to one side by the developing ova
in the female.

The blastostyle is itself a diverticulum from the cwenosare of the hydrocaulus, from which it
arises in the same way that the gonophore arvises from the blastostyle. The distal or upper part
of the blastostyle in many calypteroblastic forms, including the Plumularidiv, is developed during
the growth of the sperm masses or ova into a structure which acts as a thick plug in the end of the
gonangium, composed largely of ectoderm cells and called  Deckenplatte” by Weismann (ftig. 93, »).

Allman regards the blastostyle as a modified hydranth, and there is little doubt of the correct-
ness of this view, which seems to be demonstrated in the case of certain gymoblastic forms (for
example, Fudendrium) in which the hydranth loses its character as a hydranth, the tentacles become

I A Monograph of the (iymnoblastic or Tubularian Hydroids, Ray Society, London, 1871, p. 179.
2 Ueber Ceelenteraten der Siidsee, V, Mittheilung. Zeitsehrift fiir wissenschaftliche Zoologie, X1LI, p. 631.
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aborted, and the mouth seems closed, while the ova are developing. In this case the gonophores
spring directly from the body walls of thie hydranth, the latter being thus a true blastostyle. ’

Reasoning from analogy, we are justified in regarding the blastostyle of the plumularians as
degenerate persons, although this view can not be demonstrated by direct observation. There
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HISTOLOGY OF THE GONOPHORES OF PLUMULARID.L,

Fig. 93.—Verticul section of the gonangium of Plv-
mularia pinnate. ¢, cavity of gonophore; ¢’, cavity
of Llastostyle ect, ectoderm; end, endoderm; gr,
floating granules in eavity of blaseostyle; =,
“deckenplatto” of Weismann; p, perisarc; sp,
gperm cells; s, * stutzlamelle.”

Fig. 94. ~Diagram in longitudinal section of hydroid
medusa in a gonangium, to show arrangement of
histological layers. Lettering as in fig. 95.

Fig. 95.—Partial transverse scction of the gonophore of
Plumularia halecioides; eiz, ovum; ekt, external
ectodermal layer of gonophore; ekt’, endoderm of
bell; ekt”’, subumbrellar ectoderm layer of the me-
dusa; ekt’’!, external ectodermal layer of bell of
medusa; enf, endoderm; entl, ectoderm of manu-
brium; st, stutzlamelle.

are reasons, however, for believing that a gonophore itsell,
in this group, as in many others, is really a degenerate
medusa, or *planoblast,” as Allman would call it,

Weismann found in his investigations of the origin of
the sex cells of Plumularia halecioides and Antennularic
that the arrangement of the cell layers in the gonophores
of these species was such as to strongly suggest that of
the cell layers of the planoblast.! In the former species,
which was the first studied, he found that there were four
layers of ectoderm, instead of one, outside of the ova.
These four layers he regards as an equtvalent of the three
cctoderm layers and one endoderm layer which would be
found in making a cross section through one side of the
bell and manubrium of a medusa, within a gonangium, the
section ending at the place where the ova are situated in
the planoblast; that is, between the stutzlamelle and the
ectoderm of the manubrium. A comparison of Weismann’s
figure (fig. 95) with a diagram of a medusa within a gonan-
gium showing the plane of the hypothetical section wili
make Weismann’s ideas plain (fig. 94). It will be noticed
that the order in which the several layers occur in his figure,
counting from without inward, is ekt, ekt’, entl, ckt'’, ekt'”’,
which stand respectively for the external ectodermal layer
of the gonophore, the external ectodermal layer of the bell
of the medusa, the endoderm of the bell, the subumbrellar
ectoderm layer of the medusa and the ectoderm of the manu-
brium. There is also a space between ek’ and ekt’’/ which
Weismann regards as the space between the bell and the
manubrium., The parallelism is therefore exact and goes
far to prove the correctness of his idea regarding the homol-
ogy existing between the gonophore and the planoblast.

Weismann does not show in his figure that the layer
entl differs histologically from the others. In the text,
however, he says : «“There can be no more doubt that the
present plumularians descend directly or remotely from the
medusa-bearing hydroids, and it is not impossible that, at
present, plumularians exist with medusa broods.”

A single blastostyle may bear a single gonophore, as
in the genus Aglaophenic, or several, as in many species of
Plumularia. In Plumularia echinulate two or more gono-
phores are borne in succession upon the same part of the
blastostyle. All of the cases that I have been able to find
in which there are more than one gonophore on a single
blastostyle have been eleutheroplean forms, and I have
seen no statoplean with more than one gonophore to a
blastostyle.

Ordinarily the colonies are unisexual, but there are

a few cases such as Antennularia and Plumularia catharine in which both sexual products will
be found in the same colony. When mature, the sexes can easily be determined, if the gonophores
are removed from the gonangia, by the fact that in the male the spadix is surrounded by a

! Die Entstehung der Sexualzellen bei den Hydromedusen, Jena, 1833, p. 185, pl. xx1v, tig. 12.
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globular mass of sperm cells, while in the female the ova are all on one side of the spadix. In
the male the spadix may break up distally into several lobular diverticula which penetrate the
mass of sperm cells.

Gonangium.—This is to the blastostyle what the hydrotheea is to the hydranth and the
nematophore is to the sarcostyle, being purely protective in its nature, inclosing the reproductive
individual in a chitinous capsule, the distal end of which appears to be closed in alimost all cases
by a chitinous cap, which is finally ruptured by the passage of the sexual products,

The gonangia in the Kleutheroplea are found most commonly along the front of the hydro-
cladiate portion of the stem and rather frequently on the hydrocladia, where they are usually
placed just below the hydrothecie. More rarely they spring from the hydrorhiza (Plumularia
echinulata), although I know of no American form which exhibits this peculiarity. When grow-
ing on the front of the stem they are most frequently situated in the axils of the hydrocladiz
although they are at times thickly ecrowded along the entire front of the stem (Plumularia pinnata).
In the Statoplea the gonangia are borne rather exceptionally on the stem, as in Cladocarpus sep-
tatus and several species of Halicornaria, and commonly on a modified hydrocladium, as in Aglao-
phenia, Cladocarpus (in part), and Aglaophenopsis. Rarely they are borne on unmodified hydrocladia,
as in Nuditheea dalli and IHalicornaria saccata. In some eases they are borne on nematophorous
appendages to the hydrocladia, as in Cladocarpus paradisea.  In many cases they appear to replace
hydrothec:e, as in several species of Lytocarpus, and in others they are thought to take the place
of mesial nematophores, as in certain species of Lglaophenopsis.

In form the gonangia are typically ovate, but there ure many more or less important modifica-
tions. As illustrating these departures from the type formn in the Ileutheroplea, the following
may be mentioned: The cylindrical gonangium of Antennopsis annulate (Plate N1I, fig. 7), with an
apparently truncated end. The gonangia of Schizotricha tenella (Plate 1V, fig,4)in the shape of
a robust horn or cornucopia, the tip of the horn being attached to the hydrocaulus and the large
end containing the aperture; the oblong-ovate form found in Plumularia elegantula, with a cruciform
depression on the distal end; the oblong ovate form with lunate latero-terminal aperture shown in
Antennularia americana (Plate IX, tig. 3); the spinulose gonangium found in Plumularic echinulata,

~which has the upper portion armed with long, strong, horunlike spines; the greatly elongated
gonangia with distal ends produced into slender necks found in Plunmularvia setacee (Plate 1, fig, 1);
the obovate form found in Plumularia altitheca (Plate 11, fig. 1); the globular form characteristic of
Schizotricha dichotoma (Plate XV, fig. 4); the obovate structure with a pronounced operculum of
Plumudaria stylifere Allman; the annulated gonangia of Plumularia halecioides; and the obeonical
gonangia with the very wide shelflike rim around the top and branched nematophorous processes
shown in the remarkable species Sciurella indivisa, The gonangia of the Illeutheroplea ave in
general larger than in the Statoplea, and show considerable more divergence in form. They are
very generally armed with two or more nematophores placed on or immediately above the peduncle,

In the Statoplea the gonangia show but little diversity in form, probably on aceount of the
greater proportion of' protected gonangia found in that group. In dglaophenia the oblong-ovate
form ix, so far as I know, universal. In Cladocarpus the latero-terminal lunate aperture prevails,
The gonangia are flattened and obeordate in outline in several species of Lytocarpus (Plate XXNI,
fig. 6). In Nudithece they are exceedingly large and elongated, with thick chitinous walls,
TFinally there are the inverted cones characteristic of Halicornarie (late NXXI1I, fig. 10).

Structures for the prolection of the Gonangia and their contents.—In many of the cleutheroplean
genera and in most of the Statoplea there are special contrivances always supplied with numerous
nematophores, which are evidently designed to guard the important structures contained within
the gonangia. The term “Phylactocarp” has been used by Allman’' to designate any structures
obviously intended to serve this purpose, and it has been of great convenience in the discussion
of these highly diversified and interesting features of the Plumularidic. The same writer has
divided the family into two groups on the basis of the presence or absence of phylactocarps, those
species possessing these structures being called “phylactocarpal,” while those not possessing them
are “gymnocarpal.”

! Report on the Hydroida dredged by H. M. S. Challenger during the years 1873-1876, p. 10, I't, 1, Plumularida,
1883, p. 10.
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Among the Kleutheroplea the genera Schizotricha, Diplopteron, Polyplumularia, Ilippurella,
and Callicarpa are here regarded as phylactocarpal, the remaining genera— Plumularic, Monotheea,
Antennularia, Antennopsis, Calvinia, Antennella, and Monostechas—being gymnocarpal.

Although it is contrary to the position taken by previous writers, several of these genera, such
as Schizotricha, Diplopteron, and Polyplumularia are, as above indicated, regarded as phylacto-
carpal. The reasoun for this is as follows: In examining a series of Schizotricha dichotoma collected
in the West Indies, 1 found evidence sufticient, in my opinion, to show that the branching of the
hydrocladia is a character directly associated with reproduction; in other words, it is temporary,
often connected more intimately with the gonosome than with the trophosome, and is designed for
the protection of the gonangia (Plate XV, fig. 1). 1un mature specimeus the hydrocladiy are bifur-
cated near their bases, one portion, which I regard as the hydrocladium proper, continuning
unchanged with regularly disposed hydrothecic and nematophores. The other portion, which I
regard as an aceessory branch or phylactogonium, is bifurcated a short distance above its origin
and one of the resulting branches is again bifurcated, making three ultimate branchlets to the
phylactogonium. Upon the first, or nonbifureated part, the gonangium is borne and some of the
hydrothecie are replaced by nematophores, while on the bifurcated part there are no gonangia and
one fork has all but the terminal hydrotheca suppressed and replaced by numerous nematophores.
In a specimen with obviously matured gonangia the hydrocladia with their phylactogonia are
directed forward so that those from opposite sides almost touch each other. Thus the gonangia
are clasped, as it were, between the protective phylactogonia from opposite sides where they are
more or less protected by a great number of nematophores. A specimen with immature gonangia
has the hydrocladia directed laterally, as usual among plumularians, while a colony without
gonosome from the same place and identical with the last in every other respect has the hydro-
cladia unbranched and directed laterally, so that the specimen would, without doubt, be placed in
the genus Plumularic had not other colonies with gonosomes been found.

It scems evident, therefore, that the branching of the hydrocladia is a character associated
with the maturity of the colony, and that we have here a structure which represents in the
Eleutheroplea the protective branchlets of the genus Cladocarpus among the Statoplea, the main
difference being that the hydrotheca: are entirely suppressed in the latter case and only partially
%0 in the former. The fact that the hydroclidia are directed forward in sexually matured colonies
only is of considerable interest, and I am inclined to think that the same thing is true in certain
of the ¢“Catharina group?” of Plumularia, for example, Plumularic geminate Allman. 1t is alto-
gether probable that the accessory ramuli or branchlets with which the hydrocladia in Schizotricha
are furnished, are of the nature of gonosomal structures,and I therefore include this with the
following forms among the phylactocarpal Eleutheroplea.

In Diplopteron grande (Plate X VI, fig. 2) we find a phylactocarp greatly resembling that fre-
quently met with in Cladocarpus. In this case the gonangia are borne on accessoryramuli springing
from thie hydroeladia and composed of three branches, each bearing numerous nematophores and an
occasional liydrotlieca. This form of phylactocarp shows the intergradation between that structure
in Cladocarpus and Schizotricha. In Cladocarpus there are no hydrothec:e on the phylactogonia, in
Diplopteron there are a few, in Schizotricha dichotoma there are a still greater number, while in
8. parvule these accessory ramuli are apparently unmodified branches of the hydrocladia. We
thus find what appears to be a satisfactory demonstration of the homologous nature of branched
hydrocladia and phylactogonia. It must be borne in mind also that hydranths and sarcostyles are
homologous structures and often seem to be interchangeable in the economy of the colony, so that
the replacing of hydrothecie by nematophores in the more differentiated phylactogonia is, after all,
a simple and natural process. ,

Dr. J. Walter Fewkes discovered among the material secured by the Blake, in 1878-1880, two
other remarkable genera of phylactocarpal Eleutheroplea. In Hippurelle (Fewkes not Allman)
(Plate X 'VTII, fig. 3) the distal end of the branch is highly moditied for the protection of the gonangia,
the hydrocladia on this portion of the colony being apparently modified into a great nnmber of
nematophorous branchlets arranged in whorls and curving upward over the gonangia placed in
their axils. These branchlets or ribs are true phylactogonia and are without hydrothec:e although
they are, in all probability, moditied hydrocladia.

A still more specialized phylactocarp was discovered by Dr. Fewkes, and formed the basis of
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his new genus Callicarpe (I’late X V1L, tig. 6), which consisted of special branches which do not bear
hydrocladia, but are profoundly moditied for the protection of the gonangia. The whole structure
somewhat resembles a spike of barley consisting of the central axis, from which arise branched
ribs arranged in verticils of three, each rib being divided into four branchlets and each terminal
branchlet being armed with a row of nematophores. The gonangia are borne in the axils of the
ribs. This is the most elaborate structure yet found among the LEleutheroplea for the protection
of the reproductive zooids.

In the Statoplea there are only two genera, Nuditheca and Ialicornaria, that are gymno-
carpal, all of the remainder being possessed of more or less specialized contrivances for the pro-
tection of the gonangia. The phylactocarps in this group may eventually be divided into three
classes:

Tirst, those which are, morphologically, moditied hydroc'adia.

Second, those which are, morphologically, modified branches.

Third, those whicl are, morphologically, appendages to hydrocladia.

In the first group would be included the most conspicuous and the largest known form of
phylactocarp, the corbula, found in the genera Agleophenia and Thecocarpus, The corbula is
strictly o highly modified hydrocladium, the proximal part bearing one or more hydrotheciv which
may be cither normal, or more or less modified. 1t seems to be a general rule that when there is
only one hydrotheca between the corbula and the stem, it is normal, as in most species of Aglao-
phenia (Plate XX, fig. 4), but where there are several hydrothece between the corbula and the stem,
they are apt to be more or less modified, as in Thecocurpus. A better idea can be gained concerning
the appearance of these exquisite structures by an examination of the plates accompanying this
work than can possibly be conveyed by description, however elaborate. In general it may be said
that the corbula consists of an axial stem, or rachis, which is romologous with the hydrocaulus of
the ordinary hydrocladium, and a number of corbula leaves. This stem often shows indications of
divisions into regular internodes, each of which bears one of the corbula leaves or ribs. The leaves
often appear to be borne in pairs and are generally so described in technical language, especially in
systematic works. As a matter of fact, however, they are alternate, as are the hydroeladia them-
selves. Each leaf curves outward, upward, and then inward, the leaves on one side meeting those
of the other side above, the whole forming a pod-shaped receptacle, within which the gonangia
are protected. Ordinarily cach leat, in the mature corbula, is attached by its distal edge to the
oune immediately in front, which it often overlaps slightly. When there is a definite space between
adjacent leaves, the corbula is called *“open,” and when the leaves are adherent along the edges
they form a “closed” corbula. On account of the overlapping of the leaves mistakes have arisen
in deseriptive works regarding the presence of nematophores along the proximal edge of each
leaf. T have dissected a number of corbule of different species and have found, without exception,
that the distal edge of each leaf is armed with a regularly disposed row of large gonosomal nemato-
phores which often produce a very striking and beautiful external ornamentation. In addition to
this there is always, so far as the species dissected are concerned, a row of nematopliores on the
proximal or inner edges of each leaf, the nematophores projecting into the cavity of the corbula.
This latter row is often concealed by the imbrication of the leaves, and thus it comes about that
corbulie are described as having leaves with «u single row of nematophores, wheu, in fact, each leaf
has two rows, one of which is internal and concealed.

As to the homology of the corbula-leaves, they are, in the opinion of Allman, “the greatly
modified mesial nematophores of the suppressed hydrotheew, complicated by the development on
them of secondary nematophores, and thrown alternately to the right and left in accordance with
their new protective funetion.”! In my opinion, it is perhaps not possible to decide in every case
whether we have here a modified nematoplhore, or hydrotheca, or simply the modification of a
structure originally produced to protect what might be called an indefinite person, an individual
that might, under other circumstances, have eventually become either a sarcostyle or a hydranth.
In this view of the case attempts to homologize the leaves with nematophores or hydranths are
unnecessary.

!Report on the Hydroida dredged by 1. M. 8. Challenger during the years 1873-76, Pt. 1., Plumularidi,
1883, p. 11.
12838——3
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In several species—for example, Lglaophenia tubulifera 1lincks and .1, insigris Fewkes (Plate
XIN, tig. 7)—there is an accessory leat hanging downward and outward from near the base of the
proximal leaf. lts significance is not known, but it is interesting in that it shows the two rows of
nematophores normally present, the proximal one of which is hidden,in the other leaves, by the
imbrication of adjacent leaves.

In all gonosomes with true corbuliv the gonangia are borne at the bases of the leaves, there
being normally as mauny gonangia as there are individual leaves. There is usually in each leaf
a longitudinal transparent strip, sometimes widening into a broad band or oval space. It is so
perfectly transparent in some cases as to lead one to believe that it is an open space cut out of the
leaf. By a proper management of the light, however, or by staining, it can always be demonstrated
to be a thin plate ot chitine. It is of interest as suggesting a means by which light may be
admitted to the growing planuli within the corbula. 1t is hard to conceive any other use for these
delicate windows in the corbula-leaf.

In the genus Thecocarpus a true corbula, although a distinetly different one from that just
described, is found, in which the corbula-leaves are very narrow, saber-shaped, and widely
separated, each bearing a row of nematophores aloug one edge and a hydrotheca on its basal
portion (Plate XXV, figs. 15 and 16). The hydrotheca has its anterior side applied to the moditied
corbula-leaf, and behind it is a small tubular structure, representing the cauline internode, and two
supracalycine nematophores in their normal position. Professor Allman considers this form of
corbula a beautiful demonstration of his theory that the corbula-leaves are merely immensely
developed mesial nematophores, and indeed no one could study these structures without being
strongly impressed with this view. As already indicated, however, my own impression is that
hydranths and sarcostyles are homologous, or, as it were, interchangeable structures. Indeed, we
might go still farther and suggest that all «persons” ot the hydroid colony are fundamentally
homologous and often interchangeable; that the hydranth, sarcostyle, and blastostyle are each to be
considered as a special modification of the primitive hydroid polyp. There are many facts which
indicate that each of these may be converted into either of the others, Tor example, the hydranth
may become a nematophore, as observed by Merejkowsky in Plumularia halecioides; ' the hydranth
may be converted into a blastostyle, as in Fudendrium and other gymmnoblastic forms; a given
structure may serve as both blastostyle and hydranth body at the same time, as in the remarkable
hydranth-bearing gonophore of Halecium halecinum; and hydranths may apparently be replaced
by blastostyles, as in tlie genus Synthecium of Allman. Nor does this remarkable power of inter-
changing of persons in the different parts of the hydroid organism end here, for I have seen the
terminations of hydrocladia in ’lumularic pinnata, which, as in all plumulariaiss, bear developing
hydranths, change into rapidly growing stolons, which ultimately develop new colonies.” Inview
of such facts it would scem, as I have already suggested, unnecessary to devote much time to
attempt to homologize these various parts with the corbula-leaves of Thecocarpus.

Phylactocarps which appear to be modified branches are met with among the Statoplea in the
genus Lytocarpus. Dr. J, Walter FFewkes, in working over the Blake material, found specimens
which were characterized by the possession of a sort of psendo-corbula which differed from the true
structure in the fact that it was a modified branch instead ot a modified hydrocladinm. For this
form he instituted the genus Plewrocarpa. In the present work I have deemed it necessary to
include this form, with several allied ones, in the genus Lytocarpus. The pseudo-corbula is formed
by the hydrocladia on a certain portion of a branch being replaced by nematophorous appendages
whicl are borne alternately on the rachis and curve outward, upward, and inward, so as conjointly
to form a structure looking much like an open corbula (Plate NXXII, fig. 2). The long tabular
nematophores are arranged regularly in sets of three and are supposed to represent the supra-
calycine and mesial nematophores of suppressed hydranths. There is a hydrotheca at the base of
each of these appendages which has all three nematophores, and above this one or more gonangia
are found, each with three nematophores around its point of origin on the protective branchlet,
thus giving evidence that the gonophores here replace hydranths (Plate NXXII, figs. 3, 4). The
distal portion of the branch is unmodified, bearing regular hydrocladia. In some specimens which
I have examined there is evidence that the protective appendages are actually metamorphosed

U Archives de Zoologie Expérimentale ¢t Généraie, X, 1882, p. 607. 2 American Naturalist, November, 1895, p. 966.
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hydrocladia, as in the young pseudo-corbula, with ordinary hydrocladia alternating with the
protective branchlets—a condition not found in the fully developed structures of the speecies
examined (L. clarkel). In Lytocarpus spectabilis Allman this seems to be the normal state of
affairs, the hydrocladia and protective branchlets being intermingled along the stem.' In all species
of Lytocarpus the phylactogonia are morphologically hydrocladia and not appendages to hydro-
cladia, When these are aggregated together on one portion of the branch to the exclusion of
the true hydrocladia, a pseudo-corbula is formed; but when they are not thus aggregated the
gonangia are protected by the individual phylactogonia to which they are attached,

Phylactocarps which are, morphologically, appendages to the hydrocladia are found in the
genera Cladocarpus, Aglaophenopsis, and Streptocaulus. In Cladocarpus this appendage springs
from the hydrocladinm iinmediately below and to one side of the proximal hydrotheca. Two very
distinet types of phylactogonia are found in this genus. In one, typified by . flerilis Verrill
(Plate XXVI, fig. 12), the gonangia are borne on the stem near the phylactogonium which is
branched much like a stag’s horn and arches over the front of the stem, those from opposite sides
alternating, but still interdigitating to a certain extent, so as to conjointly form an excellent
protection for the gonangia over which they extend. The number of branchlets into which the
individual phylactogounium is divided varies from two to five or six. The other type is well
shown in Cladocarpus puradisea (Plate XXVI1II1, fig. 7). llere the phylactogonium consists of a
straight central shaft, which usually shows llldlc ations of internodes, each of which gives off a
short branchlet and bears a gonangium. In €. pourtalesius there are no branchlets, the phylacto-
gonia consisting of straight stems divided into internodes bearing nematophores and gonangia
(Plate XXIX, fig. 2).

In Aglaophenopsis the phylactogonium is supposed to be a greatly produced mesial nemato-
phore ot the proximal hydrotheca. TFor reasons already stated it is impracticable to insist in all
cases on such homologies. In the three specics of this genus furnishing sunfficient material for
investigation, the phylactogonia have one or more hydrothec:iv on their distal ends or throughout
their extent. This is, I believe, unique among the Statoplea, and if consistent would prove an
excellent generie churacter,  The gonangia in this genus, as in Cladocarpus, are borne on the stem
in some species (A. hirsuta, Plate XXIX, fig. 12) and on the phylactogonia in others (4. verrill,
Plate XXX, fig. 3).

The remaining phylactocarpal genus of the Statoplea is Streptocaulus. The gonosome was
unknown to the original describer of this genus (Allman), but was afterwards found by Quelch in
specimens taken from the cable off the Cape Verde Islands.” In the single species known the
phylactogonia spring from the side of the nesial newmatophore of the proximal hydrotheca and
resemble greatly the structure in Cladocarpus pourtalesius, being straight, unblanched, Jjointed,
and bearing nematophores and a gonangium on each internode,

This author has the following to say concerning phylactocarpal and gymnocarpal forms:*

Schizotricha has been referred by Prof. Allman to the section (iymmocarpa of the Eleutheroplea, and Clado-
carpus 1o the section Phylactocarpa of the Statoplea; and, judging on the point of function as to whether the repro-
ductive appendages of the hydrocladia on which the gonotheci: are placed are or are not protective, the genus
Streptocaunlus mnst be removed from the Phylactocarpal Statoplea, among which it was temporarily placed, to the
section (ymnocarpe. On the other hand, since the reproductive appendages and segments which bear the gonothec:e
seem in the three cases to he strictly homologous, and thus but rudimentary or varying forms of the phylactocarp,
it secmns necessary, if the terms Gymnocarpe and Phylactocarpa are to be retained with any definite meaning, that
all three genera should be placed among the phylactocarpal forms. :

The present writer agrees entirely with the latter part of this quotation. Form is of greatly
more importance than funetion in systematic work, and while it is doubtless true that the phylac-
tocarpal appendages of Streptocaulus and several other forms aftord little, if any, protection to the
gonangia, their morphology is such that they must be regarded as struetures associated more
closely with the gonosome than with the trophosome, and they can be most conveniently discussed
by using the terms phylactocarpal and gymmnocarpal, as originally suggested by Allman,

’Report on the Hydroida dredged by H. M. S. Challenger during the years 1873-76, Pt. 1, Plumnlaridi, 1883,
pl. xv, fig. 4

2 ()11 some dee p seaand shallow-water Hydrozoa, Annals and Magazine of Natural History, 5th ser., X VI, 1885, p. 1.

“Idem., p. 13.
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DEVELOPMENT OIF THE PLUMULARID.A,'

Origin of the sex cells.—All of the earlier writers supposed that the sexual products of the
hydroids originated within the gonophores. Latterly, however, it has been demonstrated by
several authorities that this is not the case. A very complete and masterly discussion of this
subject is presented by Weismann in his splendid monograph, Die Entstehung der Sexualzellen
bie den Hydromedusen, 1883, a work which has already become classic and is a model of careful
and exact scientific research. The following account is practically a condensed translation of
Weismann’s description of the origin of the sex cells in Plumilaria echinulata. 1 had the pleasure,
while in Naples in 1893, of following to a certain extent in the footsteps of this master and verify-
ing in most details the account which he gives, working at the same place and with the same
species. Previous to this I had independently made some studies of the origin of the sex cells of
Plumularia pinnate and found that the main phenomena were identical with those presented by
D, echinulata.

The male sex cells arise as follows: Upon examining a colony which bears gonangia on the
lower part of the stem it will be found that the joints above the upper gonangia contain groups of
germ cellssitnatedin theendoderm and usually pressing againstthe stutzlamelle (tig. 96). These sex
cells may be traced in their development by examining first the distal internodes of the stem and
working downward. At the top of the colony there is no discernible difference between the indi-
vidual ectodermal and endodermal cells. In the eighth or ninth internode from the top a number
of deeply stained cells will be seen in the endoderm. These celly, the “plasmareiche Zellen,” are
large and appear to be undergoing rapid cell division, the resulting cells being smaller, dceply
stained, and with distinet nuclei.

These latter are the spermatoblasts. A little farther down these spermatoblasts are aggre-
gated into well-defined groups or masses called testicles, which lie in the endoderm awaiting their
migration into the gonangia, which will be deseribed presently.

Turning now to the development of the gonangiwn, which is the next event in course of time;
the first change takes place in the ectoderm which intervenes between the mass of spermatoblasts
and the perisarc. Ilere the ectodermal cells, which are ordinarily small and polygonal, become
elongated in a horizontal direction, and eventually form a rounded cap of long cells which occupies
the whole thickness of the ectoderm, resting almost upon the mass of spermatoblasts, from which
it is separated by the stutzlamelle. This ectoderm is an important structure, designed to pene-
trate the thick perisarc of the stem, a performance which would apparently be impossible by any
purely mechanical process. In reality the process is not mechanical, but in all probability chem-
ical. Aeccording to Weismann, the cells of the cap have the power of excreting a substance
capable of dissolving the chitine, which is thus cut away, as it were, from in front of the growing
ends of the ectoderm cap which gradually advances through the thick perisare of the stem
without exerting any mechanical pressure whatever. One fact maintained by Weismann in this
connection is alinost beyond comprehension, and thatis that the youngest, inner, and most delicate
layer of perisarc is not dissolved by this action, but is pushed out through the remaining layers by
the ectoderm cap. It is therefore necessary to believe that the dissolving secretion passes through
one layer of chitine without injuring it, and then completely dissolves the remaining harder and
immensely thicker layers of the same substance!

However this may be, the penetration appears to be affected without obvious pressure,
and, in spite of the difficulties, Weismann’s idea of chemical solution seems the only conceivuble
method.

After the penetration of the perisare by the ectodermal cap the endoderm again takes part in
the process. At first a prominence appears opposite the center of the mass ot spermatoblasts
which presses against the stutzlamelle and forms a concavity on the inner side of the endodermal
cap. 'The endodermal layer then pushes into the ectoderm cap, which, being liberated from the
confining perisarc of the stem, expands rapidly, the result being a hernia-like protrusion formed
of ectoderm, stutzlamelle, and endoderm, covered with a chitinous investment, a structure imme-

! Under this heading, as under Morphology, there will be no attempt to discuss matters which are not more or
less peculiar to the Plumularid:e, reserving a more complete treatment ot the subject for a future part of this work,
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QRIGIN OF THE MALE SEX CELLS IN THE PLUMULARID.E.

Fig. 96.—Optical section of part of a male colony of Plumularia echinulale. After Weismann. blst, blastostyle: dip, plug closing end of
gonangium; ect, ectoderin; ek, cap of ectodern over primary testes; ent, endoderm; gny, gonangium; gph, gonophore; gst, peduncle of
gonophore; kh, testes; Iy, hydranth; hz, ectoderm processes; lh, cavity ot blastostyle; wpk, nematophore; pi, origin of hydrocladiam;
p8, perisare; st, stem.

Fig.97.—A very young male gonanginm of Aglaophenia sp., viewed with transmitted light. bl blastestyle; ect, cctoderm: p, perisarc of
gonangium: sp, mass of spern cells; spa, spadix; spn, spermatozoon.

Fig. 98.—A similar specimen vicwed as an opaque object. Lettering is the same.

Fig. 99.— A still younger gonophore in optical section. e, cavity of blastostyle; eef, ectoderm; end, endoderm: st, stutzlamelle.

Fig. 100.—A mature sporosac showing the arrangement of sperm cells in lines radiating from the spadix.

Fig. 101.—Gonangium of Plumwdaria pinnata, showing a gonophore passing ont ot the top.

Fig. 102.—Gonanginm of P, pinnate with six gonophores.

Fig. 103.-—~Crosy scetion of blastostyle of Phunularia echinelate, shiowing ova in the endoderin.  p, perisarc; other lettering as in tig. 99.
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diately recognizable as a young gonangium (fig. 99). At first, strangely enough. the endoderm
layer does not carry the spermatoblasts with it into the young gonangium. Afterwards the
spermatoblasts migrate en masse with a lowing motion, passing through the opening in the perisarc
and up into the blastostyle, Weismann Dbelieves that this movement is due, in part at least, to
the activity of the individual spermatoblasts, from the fact that they becoine scattered during the
operation.

The gonangium itself (fig. 102) is formed primarily by the delicate inner pellicle of perisarc
which is pushed out by the growing ectoderin cap. Later this appears to be reenforced by a
secretion from the peripheral ectodermal cells, appearing as a clear transparent fluid, which
evidently hardens into chitine. After attaining a definite thickness, which it does very soon, it
does not further increase in thickness, although the gonangium attains a much greater size
before it reaclhies maturity.

The gonophore now develops rapidly, the first indication of its location being an aggrega-
tion of the spermatoblasts in a definite locality, where they form a protuberance in the endoderm
of the blastostyle. Next the spermatoblasts pass through the stutzlamelle and take their place
between that structure and the ectoderm (tig. 97). This appears to occur very early in the history
of the structure.

The present writer found in his study of Plumularia pinnata that the spermatoblasts under-
went a certain amount of cell division before penctrating the stutzlamelle.

Afterwards the gonophore is formed by a budding from the blastostyle very much as the
latter was formed from the cwnosarc of the stem, although in the former case there 1s no ectoderm
cap formed, as there is no perisarc to be penetrated. The gonophore, then, is a two-layered sac
composed of ectoderm and endoderm separated by the stutzlamelle, but with the rapidly increasing
mass of sperm cells between the ectoderm and stutzlamelle. The cavity of the blastostyle com-
municates with that of the spadix or central core of the gonophore, and in living specimens a
great activity is seen, rapidly moving currents being constantly swept to and from the cavity of
the gonophore (fig. 99).

Weismann says that the histogenesis of the semen cells has not been followed. My own
observations show that there is a further and often-repeated division of the spermatoblasts after
they liave penetrated the stutzlamelle, the ultimate result of these divisions being spermatozoa
which at first have large heads and short tails, but gradually reverse these proportions until the
typical form is reached. As the spermaries reach maturity, the cap of elongated ectoderm cells
occupies the end of the gonangium, and, extending downward, meets the endodermal layer, the
whole structure forming a sort of plug which fills the distal end of the gonangium (fig. 96, d I p).
This plug seems to be partly absorbed when the spermatozoa reach maturity; and when the
spermaries break, the plug is in some way penetrated by the spermatozoa which finally escape
to the outer world through an aperture in the end of the gonangium.

In Phonularia pinnata 1 found that the entire gonophore would at times break through at the
top of the gonangium, appearing much like an acrocyst such as is found in Sertularia pumila,
although, of course, it was very different homologically (fig. 101). It is not impossible, liowever,
that the gonophores may have been aecidentally forced out of the gonangia by external pressure,
although care was taken in the handling of the specimens. In mature gonophores the spermatozoa
seem to be arranged in numerous lines radiating from the spadix (fig. 100).

In . echinunlata a second gonophore is formed, the only difference being that in this case the
“Hoden” are formed in the blastostyle instead of in the stem. In P. pinnafac as many as a half
dozen gonophores may be seen on the same blastostyle (fig. 102). In one case Weismann found
that the mass of spermatoblasts while still in the internode of the hydrocladinm became
developed into a gonophore of thin perisarc, and thus the internode performed the role of the
blastostyle.

The origin of the female sex cells is quite similar to that of the male elements. The cells
originate in the endoderm of the stem and basal internodes of the hydrocladia; the “Keimzone”
is here, as in the male colony, immediately above the developed gonangia. In the upper
internodes of this zone appear “ Keimzellen,” such as are found in the male, of irregular outline
and size. Instead of repeatedly dividing and decreasing in size, however, these cells grow larger
and eventually become well-marked ova, which often exhibit amwboid movements and contain
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each a distinet nuclens and nucleolus. The ova become aggregated in certain portions of the

internodes immediately below the places where
the gonangia are to appear, but are, of course,
muchlarger and lessnumerous thanthe sperma-
toblasts in the male colony (fig. 104). The go-
nangia originate as alrcady described. After
the young gonangium has pierced the verisarc
and has beeun followed by the ectoderm, stutz-
lamelle, and endoderm, the ova migrate with
definite cell movement into the blastostyle!
(fig. 104}, after which they reassemble, as it
were, in the developing gonophore. While in
this position they actually diminish in number,
many of them being apparently reabsorbed.
Next the ova penetrate the stutzlamelle and
take their position between it and the endo-
derm. The present writer was so fortunate as
to obtain a section showing an ovum which
had just broken through the stutzlamelle, the
fracture still being evident (fig. 104), It ceems,
however, that the stutzlamelle was already un-
dergoing repair, as there was an indication of
an exceedingly delicate membrane forming over
the fractured spot.

During the maturing of the ovum the cover
plate of the gonangium diminishes,and is finally
penetrated by the escaping planula. A second
gonophoreis often formed, the ovamaking their
appearancein the blastostyle, andnotmigrating
from the stem joints. In Antennularia there is
but one gonophore in each gonangium and a
single ovuin in a gonophore.

The following species of Plumularid:c have
been investigated with the view to determining
the origin of the sex cells, and in all cases these
elements appear to originate in the stem. De
Varenne, however, reports finding them in the
body of the hydranth., DPlumularic echinulata,
Plumularia halecioides, Antennularia antennina,
and Aglaophenia pluma were studied by Weis-
mann; Plumularia fragilis and probably other
species were studied by Hamann; Plumularia
echinulata was studied by De Varenne;? Pluma-
laria echinulata, Plumularia pinnata, Plumala-
ria halecioides, Plumularia similis, Antennularia
Janini, Aglaophenia pluma, and Aglaophenia hel-
leri were investigated by the present writer.

Development of the corbula.—Weismann is
theonly one, so far as I know, who has described
the very beginning of the development of the
corbula, although the later stages have been
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ORIGIN OF THE OVA IN PLUMULARID/E,

TFig. 104, —Longitudinal section of part of stem and base of gonangium
of Phwanularia echinulate, showing ovain the endoderm of the stem
and of the hlastostyle. e, cavity of blastostyle; ¢/, cavity of stem;

re of stem.

ov.ova; p, perisare of gonangium; p’, peri

Tig. 105.— Another part of same section. showing ova in endoderm of
steny,

Fig.106. —Oblique scetion ncross the base of the blastostyle of Aglao-
phenia helleri, showing an ovum which has apparently just broken
through the stutzlamelle at br. ¢, cavity of blastostyle; eet, ecto-
derm; en. endoderm with developing ova; n, nucleus; n/, nucleo-
Ins; or, ovum; p, perisarc; p'/. perisare of corbula; s, stutzlamelle.

investigated by others. According to the first-mentioned writer, the sex cells arise in the

' Hamann says that this movement resembles that of ama@be,  (Der Organismus der Hydroidpolypen, Jenaische

Zeitsehrift fiir Naturwissenschaft, XV, 1882, p. 30.)

? Récherches sar Ia Reproduction des Polypes Tydraires, 1882, p. 19,
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endoderm ot the stem and finally become aggregated under the points of insertion of little buds
or stumps, which are tlie beginnings of the corbulic. These stumps make their appearance early
in the life of the colony, and remain quiescent in a rudimentary state daring the growth of the
hydrocladia above them. Afterwards these stumps grow larger and are filled with the sex cells.
According to Weismann’s figure, a nematophore is born on a very young corbula stump.

The later development has been studied by Allinan,' who gives a careful description of the
development of the corbulic of Aglaophenia pluma. While at the Marine Biological Laboratory in
Plymouth, Kngland, I had an excellent opportunity to study the same species and to sketch the
various stages of growth (figs. 107-115). The suecession of events is as follows:
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DEVELOPMENT OF THE CORBULA OF AGLAOPHENIA PLUMA.

Figs. 107-115 ave arranged in their proper sequence to show the progressive development of the corbula. g, gonophore; 2, nematophore;
&, septum of corbula leal.

First, the corbula stump produces a hydranth with hydrotheca and the three sarcostyles with
their nematophores. [ was unable to determine whether the hydranth or sarcostyle made its
appearance first. The distal end of the growing twig in front of the hydrotheca appears to be au
unclosed tube slightly swollen near its extremity. About halfway between its end and the margin
of the hydrotheea the bud of the first corbula leat appears in the form of a broad oval process from
the twig with an oval, apparently open end directed somewhat laterally. The second leaf appears
between the first and the open end of the twig and is directed toward the side opposite the first.
At this stage the bud of the first gonophore appears in front of the base of the first leaf. Other
leaves now appear in alternate succession. The six-leaved corbula (fig. 110) shows that the

i A Monograph of the Gymnoblastic or Tubularian IHydroids, Ray Society, Liondon, 1871, p. 60.
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leaves have become palmate or lobate, their ends no longer being open, and the distal end of the
corbula twig is also closed. Two or three budding nematophores are now seen on the inner prox-
imal edge of some of the leaves, but they can not at this stage be distinguished from the budding
gonangia except by their position.! In the ten-leaved corbnla (fig. 114) the gonangia have so
increased in size that they can readily be distinguished from the nematophores. Up to the time
when about twelve corbula leaves have been acquired (fig. 113) the individual leaves are thick,
tleshy lobes filled with ewnosarc, except in their ecentral cavities, which are apparently homologous
with the central cavity of the stem, lined with endodermal ciliated cells which cause rapid currents
of water to pass to and fro. Shortly after this stage tlie leaf becomnes much flatter and thinner,
the central part is solidified by the increased deposition of chitine, which is partially opaque and
finely punctate in appearance, and the cwnosarc is pushed away from the center to the edges,
where it forms a flattened tube of ectoderm with an open central cavity running around the
periphery of the leaf and connecting with the sarcostyles. In the latter large nematocysts have
appeared, the nematophores are completed, and the defensive zooids are functional.

In the plate of chitine which now occupies the oblong oval space in the middle of each leaf
there appears a longitudinal streak near the posterior edge of the plate (fig. 115, s). This streak,
called the “septam” by Allinan, is perfectly clear and transparent, being composed of a structure-
less chitine, and may serve the purpose of strengthening the leaf by the hard flexible rod.*

From this time on the leaves are vascular along their edges. As they grow the edges meet
and their distal ends carve over toward the center of the rachis antil they meet above. 'lhe
coalescence of the corbula leaves along their edges is, as has already been described, aided by
the sacrostyles, which send forth processes from one leaf to another, thus holding the edges together
until a permanent connection of chitine and sarcode is established, and the cwelomic cavities of
the tubes of adjacent leaves are united, and currents are established running from one to the other.
During all this time the gonangia are growing and the sexual elements reach maturity shortly
after the corbula is completed.

At an early stage in the history of the gonangia the sex cells migrate from the corbula twig
or rachis into the blastostyle, where the gonophores are formed, as already described.

Embryology.—The embryology of the Plumularidic has not been very extensively studied.
The following facts, however, seem to be well established: In speaking of the development of the
ovum in hydroids which produce planulie, including, of course, the Plumularidiv, Allman says:?

I such cases the ovum, which is mostly destitute of vitellary membrane, after passing through a regular or
nearly regular segmentation in accordance with the usual binary law of embryonal development, becomes trans-
formed into a solid spherieal mass of cells (bastosphere), from which a peripheral layer soon becomes separated by a
process of delamination. The embryo now as a rule becomes more or less elongated, and the central cavity makes
its appearance in it.

At this stage the embryo is in the form of a hollow oviform body whose walls are composed of two layers, an
external or cetoderm, and an internal or endoderm. It is by delamination, never by invagination, that the two ger-
minal layers, ectoderm and endoderm, are formed. The emhryo has now usnally eseaped from the confinement of
the gonophore, and its cctoderm becomes clothed with vibratile cilia, by the aid of which it moves about as a free
larva in the surrounding water, It would seem to be about this time that the mesosare shows itself as a very fine
structureless membrane between the endoderm and the ectoderm. To the larva thus formed Dalyell, by whose
observations it was first made known, has given the name of Planula [tig. 116].

The planula is still a completely closed sae. After enjoying for a time its free locomotive life it loses its cilia
and fixes itself by one end—the aboral pole. A delicate chitinous pellicle, the fonndation of the perisare, is excreted
over a greater or less extent of its surface; the free or oral pole becomes perforated by a mounth reund which a
cirele of tentacles has become developed. The larva may now be recognized as the primordial hydranth of the
colony, and it only remains for this to hecome complieated by the budding of other hydranths and of the sexunal
zooids in order that it may attain the condition of the tully developed dendritic colony.

Hamann* agrees with Alliman regarding the important point involved in his declaration that
the separation of the embryonal layers is by delamination, and states that he has examined vari-
ous species of A glaophenia and Plumularia and finds the same to be true in all cases. In Aglao-

1 This refers to their external appearance; satisfactory sections were not secured.

2 The analogy between this structurce and the rod found in graptolites is gnite suggestive.

¥ Report on Hydroida dredged by H. M. 8. Challenger, during the years 1873-76, Pt. 2, 1885, p. xxxvi.
4+ Der Organismus der Hydroidpolypen, Jenaische Zeitschrift fiir Naturwissenschaft, XV, 1882, p. 31.
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phenia helleri the present writer found the two layers to be formed by delamination, as described
above.

Reproduction.—As in all other hydroids, the common methed of propagating the species is by
means of a true sexual reproduction involving ova and spermatozoa. With rare exceptions, for
example, Antennilaric, each colony is unisexual; that is, all of the gonophores of a given colony
will contain sexual elements of one kind only.

When the spermatozoa have reached maturity they go forth in countless numbers from the
male gonophore, pass through an aperture in the top of the gonangium in u compact stream of
rapidly moving bodies lashed along in their course by the vigorous movements of the flagella, the
heads moving from side to side as they progress in what appear to be definite directions. How
long the spermatozoa are capabie of living this free life in sea water we do not know. A few
fortunate ones find their way into the gonangia of a female colony and succeed in impregnating
the mature ova while the latter are still within the gonophores. I donot know that the cytological
phenomenaimmediately following the impregnation of the plumularian ovam have ever been care-
fully worked out. What is known of the segmentation and succeeding events has already been
described under the head ot Embryology.

STOLONIFEROUS REPRODUCTION.!

Plumularia pinnate is the most abundant plumularian at Plymouth, affording ample material
for satisfactory study. The first specimens with young gonangia were brought to the laboratory
on May 2. Ten days before this I noticed that several fresh specimens were peculiar in having a
number of the hydrocladia greatly produced into thread-like extensions ending in-a clavate
enlargement (fig. 117). Neither hydranths nor nematophores grew upon these processes, although
the usnal number were found in their normal position on the nnmodified portions of the hydro-
cladia.

These specimens were kept alive in a separate jar, and three days later it was found that the
curiously lengthened hydrocladia had continued their abnormal growth, and that some of the
enlarged ends had become forked. A microscopic examination showed that the hydrocladial
extensions were almost or entirely destitute of nodes, the whole structure being a simple tube,
with perisare, ectoderm, and endoderm, inclosing the axial eavity in which the life currents were
moving in unusual activity. The most notable histological feature was the surprising number of
nematocysts embedded in the cwnosare. The colony seemed in good condition, the Liydranths
being fully expanded and active.

Four days later I noticed some delicate, thread-like lines adhering to the inside of a jar
containing living colonies of I, pinnatae (fig. 119). Upon moving a piece of stone, it was found
that these lines were the long, thread-like processes or continuations of hydrocladia noticed
several days before. Upon close investigation hydranths were seen fully expanded arising from
these processes attached to the glass, and one small colony with the pinnate branching of
Plwmularia had advanced so far as to show seven hydranths on branches (fig. 120). The original
process from the hydrocladium of the parent colony had become a creeping stolon attached to
the glass. It was seuding up the new colony on the one hand, and giving forth delicate rootlets
on the other. A single hydranth growing on the stolon a little to the right of the incipient
colony already described seems to indicate the starting of a second colony. Several other stolons
(derived in the same way from greatly elongated lhydrocladia) were giving oft little colonies,
There had been no other plumularians in this jar, and the oviginal colonies were without gonangia.

Thesc new colonies were kept alive for a week longer, by which time their connection with
the parent stocks had been destroyed by atrophy of the hydrocladial extensions from which the
new colonies arose, and the daughter colonies had attained considerable size and all the charac-
teristic features of I’. pinnata (fig. 121).

In another jar a colony showing the hydrocladial extensions was purposely placed so that they
could reach neither the side of the jar nor any other point of support. This did not interfere with
the asexual reproduction, however, as the processes became forked at their distal ends, and from

t The description under Stoloniferous Reproduetion is from an article by the author in the American Naturalist for
November, 1895,  The observations deseribed were made at Plymouth, England.
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REPRODUCTION OF PLUMULARIDZE.

ig. 116.—Planula of Aglaophenia helleri.

. 117.—Enlarged process at end of hydrocladium of Plumularia pinnata, showing first stage of stoloniferons reproduction.

. 118.—The process branching at (a).

. 119.—Colony showing several processes: (a) Enlarged end of process; (b) a process forking; (c¢) a process the end of which is attached

to side of jar and which is giving origin to a new colony; (d) a new colony which was formed as above, but is now separate.

. 120.—A new colony formed as above, enlarged. .
. 121.—Colony still more enlarged.
. 122.—Colonies of 4 glaophenia sp.: (a) Enlarged tip of main stem; (b) the tip becomes hooked; (¢) the hooks of two colonies clasped

together; (d) a tip hooked and forked ; (e) a tip which has become attached to side of jar and from which a new colony is springing.

ig. 123.—The clasped hooks of two colonies, enlarged.
ig. 124.—A tip of main stem which is greatly enlarged and branched; (a) basal hydrotheca of last hydrocladiam of colony.
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these forks arose incipient colonies. After a week had elapsed the parent colony died and the
main stem became withered and dropped to the bottom of the jar, carrying with it the daughter
colonies, which were then able to attach themselves and proceed with their development as would
any other colony.

After o careful search through the literature of the subject, I am unable to find any account
of this mode of reproduction either among hydroids or any other of the metazoa, and I propose
for it the name Stoloniferous reproduction on account of the great similarity which it bears to that
process among plants.!

Asexual multiplication has long been known to exist among the hydroids, where it usunally
prescuts itself in some form of gemmation. TFission has been found to occur in a medusa, Stomo-
brachium mirabile Kolliker, but the most remarkable case heretofore recorded is described by
Allman in a campanularian named by him Schizocladium ramosum.> The process is, in brief, as
follows:

An ordinary ramulus, instead of bearing a hydranth on its distal end, elongates and the
coenosare ruptures the chitinons investment at the tip and protrudes naked into the water. A
constriction takes place by which this naked ccenosare is divided oft and finally separated from
the parent stem. ¢The detached segment is now the %, of an inch in length, and strikingly
resembles a planula in all points except in the total absence of vibratile cilia. It attaches itself
by a mucous excretion from its surface to the walls of the vessel, and exhibits slight and very slug-
gish changes of form. After a time a bud springs from its side, and it is from this bud alone that
the first hydranth of the new colony is developed.” .

Although this proeess resembles the stoloniferous multiplication of Plumularia pinnata in the
formation of a new colony from a modified branch termination, it differs greatly iu the fact that
in Schizocladium the divided portion or “frustule,” as Allman calls it, becomes entirely separated
trom the parent stock before the new colony begins to develop, while in P, pinnata there is a vital
connection by means of the greatly elongated hydrocladium.

The stoloniferous multiplication must not be confounded with any of the many modes of
branching heretofore found among the hydroids, which do not give rise to separate colonies having
independent hydrorhizie; neither is it equivalent to the multiplication often effected by mutilation.
There is no mutilation in this case, unless we may so regard the spontaneous atrophy of the con-
nection between the old and the new colonies.

That this stoloniferous multiplication is normal is indicated by the fact that specimens fresh
from the sea exhibited the greatly elongated and forked hydrocladia.

It may be well to note that I, pinnata seems to have reproductive powers greater than those
of any other plumularian known to mme. At the proper season that part of the stem from which
the hydrocladia spring is fairly packed with gonangia which may even be crowded out on to the
hydrocladia. In some instances it seemed as if the reproductive potentiality demanded some
other outlet, and long processes, exactly like the hydrocladial processes described above, were
seen springing from the interior of the gonangia themselves,

TIIE POSSIBILITY OF CONJUGATION AMONG THE PLUMULARID.E.?

During the months of June, July, and Angust, 1895, o small species of Aglaophenia was
brought almost daily to the Naples Zoological Station. It grows on a long ribbon-like alga in
shallow water and bears a general resemblance to A. pluma Linnwus, from which it differs in
exhibiting a frequent intercalation of intervening internodes on the distal half of the stem, in the
more distant hydrocladia, and in having, as a rule, not more than three hydrothec:e to each inter-
node.

In June it was noticed that a large proportion of the colonies had the end of the main stem

L4Stolons are trailing or reclining branches above gronnd which strike root where they touch the soil, and then
send np a vigorous shoot which has roots of its own, and becomes an independent plant when the connecting part
dies, as it does after awhile.” Gray, School and Handbook of Botany, p. 37.

2 Reports of the British Association, 1870, and Gymnoblastic Hydroids, pp. 151, 152,

*'I'he description that follows the heading referred to is from an article by the author in the American Naturalist,
November, 1895,  I"igs. 117-123 are from the same source.
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greatly elongated and enlarged, the proximal part of this extension being divided into a great
namber of short internodes, while the distal portion was abruptly bent over so as to formn a nearly
closed hook (fig. 124). In many cases the ends of two colonies would be looked together,
elasping each other so tightly that they could not be separated without mutilating the specimens
(fig. 122, ¢). This state of affairs was so common at this time that one could not regard the
attachment as accidental or abnormal, and further developments were awaited with great interest,.

In July this attachment was seldom seen, although the enlarged stem terminations were still
common. These latter appeared to be shedding their perisare, which was often seen to be partly
peeled off. :

About the middle of August I observed that these enlarged ends were forking just as did the
produced hydrocladia of . pinnata (fig. 124). Still later, immediately before my depatture from
Naples, I found some of these enlarged ends attached to the sides of the jar and budding, although
the buds had not yet developed into hydranths, There is practically no doubt that we have here a
case of stoloniferous reproduction in the genus Aglaophenia,

Although T was unable to demoustrate the use of the clasping hooks at the ends of the stems
it was impossible to escape the constantly recurring suggestion that they might possibly signify
a mode of conjugation such as is found among the Protozoa (for example, Paramecium) and the Algwe
(for example, Spirogyra). ~

That these hooked ends are for some definite purpose can be contidently assumed, and there
are but two explanations which appear plausible,

First. These terminal hooks may aid directly in the stoloniterous reproduction by attaching
themselves to some adjacent object upon which the new colonies can grow.

Second. They may be clasping organs for use in conjugation. As a matter of fact they may
serve both purposes. My observations strongly indicate that they are useful as a means of attach-
ment, and the following considerations indicate a strong possibility that conjugation may take
place. '

First. They were scen so often in a position favoring counjugation, that is, with the ends of two
colonies clasped in a close embrace, as to indicate a normal fanction.

Second. It was after this supposed conjugation that the stoloniferous multiplication was
observed to be under way.

Third. These enlarged ends of the stems were found to coutain a number of ama-boid cells
which were unusually active, sending out pronounced pseudopodia. T could not decide definitely
whether these cells were in the ectoderm or endoderm, on account of the unfavorable position of
the living colony under inspeetion.

Stained sections ot these hooks failed to throw much additional light on the subject, the only
noticeable histological feature being an appearance of great activity in cell multiplication and
the presence of an unusual number of nematocysts. These sections were of value, however, in
demonstrating that the enlargement of the stem termination was not due to the presence of a
parasite, as is sometimes the case among hydroids, for example, Syncoryue cximia and Coryne
mirabilis.

The clasping of the hooks is probably effected mechanically by the undulations of the ripples
passing along the alga which supports the hiydroid colonies.

Conjugation is essentially the union of two individuals of & species during which an inter-
change of protoplasm is effected without the intervention of ova or spermatozoa. So far as [ have
been able to discover, this process has not heretofore been found among the metazoa,' and the
observations recorded above must be regarded as merely an indication of the possibility of conju-
gation among hydroids,

It is now a well established fact that the sex cells, both male and female, of’ the Plumularide
originate in the endoderm of the stem; and any process which would enable the contents of the
endodermal cells of one stem to mix with the contents of the endodermal cells of the stem of
another colony would render conjugation possible so far as the purely mechanical part of the
question is concerned., This would be effected in the case under consideration by the solution of

! The permanent union of individnals which results in Diplozoon can not he termed conjugation in the sense here
used, because in the Diplozoon the intervention of ova aud spermatozoa occurs.
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the contiguous walls of the hooks when clasped as already described. While this solution was
not actually seen in any of the specimens described by me, it was found that the perisarc was
usually thinner in the region of contaet than elsewhere.

It must be remembered, moreover, that in the normal reproduetion of most hydroids a solution
of the perisarc of the stem is effected, probably by chemical action, whenever a gonavgium is
formed,' and therefore no new principle would have to be invoked to accomplish this end in the
case under discussion.

In passing tfrom below upward in the stem of a plumularian examined just before the appear-
ance of the gonangia, we find that the sex cells intergrade perfectly with the ordinary endodermal
cells, many of which are themselves destined to become sex cells. The endoderm then, in the
distal part of the stem, contains that which will ultimately become ova or spermatozoa, or it con-
tains what might be called the undifferentiated sex elements. A given colony of dglaophenia is
always unisexual, That is, all the gonangia contain sex cells of one kind, and both ova and sper-
matozoa are never found in one colony.

Now it is evident that the hooking together of a male and a female colony by the upper parts
of their stems, accompanied by « dissolving of those portions of the perisarc which are in contact,
would leave only the thin ectoderm lLetween the endodermal layers of the two colonies, and a
communication between the undifferentiated sex cells would be an easy matter; for Weismann
found that the undifferentiated sex cells exhibited pronounced amwboid movements,? and sach
movements would, of course, greatly facilitate conjugation. The amwboid cells observed by me
in the clasping hooks may be of significance in this connection. Not only did these cells exhibit
activity in sending forth pseudopodia, but they also moved bodily from place to place among the
surrounding cells.

Since the foregoing material was published [ have received a number of communications
concerning the matter of asexual reproduction. Several of my correspondents, as Professor
Verrill and Professor Bale, announce that they have observed lengthened processes such as
I found in Plumularia pinnata in several other species. Professor Verrill considers the process
as simply a modification of the well-known growth of new colonies by basal stolons. Of course
the homology of hydrorhizae and hydrocladia has already been insisted upon in this work, The
stoloniferous reproduction, however, differs essentially from reproduction by basal stolons in
the fact that in the former case true hydrocladia with hydranths and sarcostyles are actually
metamorphosed into stolons, by which reproduction is effected, the new colony being entirely cut
oft from the parent stem shortly after the development of the first hydranth.

In regard to the possibility of conjugation among hydroids, the attitude of several correspond-
ents is well represented by that of Professor J. Playfair McMurrich, of the University of Michigan,
who writes: “Is not the process of conjugation a priori unlikely 27

I frankly admit that the process of conjugation among hydroids is, « priori, very unlikely, and
it was in view of that fact that I have been most guarded in my language in theabove paper, which
was intended to announce simply the evidence of the possibility ol conjugation, giving the facts in
full in order that readers might judge for themselves, There are considerations, however, which
increase the a priori possibility of this process. Part of these considerations have already been
given, but it might be well to mention in addition the fact that if any primitivemethods are carried
over from the protozoa to the metazoa they would most likely be found in the hydroids or perhaps
in the sponges. Hydroids are exceedingly low in their organization and exhibit in several respects
the appearance ot loosely ageregated assemblages of cells which are individually much like pro-
tozoa. The ectoderm cells, for example, are in many cases strikingly amwboid both in appearance
and conduct, as are the endoderm cells in other cases, as, for exanple, the undifferentiated sex cells.
The wondertul facility with which lost parts can be replaced has astonished the world ever since
the classical researches of Trembly, and indicates an exceedingly undifferentiated condition of the
tissues involved. Not less remarkable is what might be called the interchangeability of parts
already insisted upon in this work, whereby one person or organ can be directly metamorphosed
into another. All of these facts indicate a high degree of plasticity on the part of the organism

' Dr. August Weismann, Die Entstehung der Sexunalzellen bei den Hydromedusen, 1883, p. 182,
2 This fact was repeatedly observed by the present writer.
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and the retention of what might be called protozoan characters on the part of the individual cells.
This being true,it is certainly possible, indeed not exceedingly improbable, that in some instances
the protozoan method of reproduction should still be potentially retained and brought into activity
under certain combinations of circumstances which would render it of marked benefit to the colony.

SYSTEMATIC DISCUSSRION.
Family PLUMULARID.E Lounis Agassiz,'

Trophosome.—The hydranth with a conical proboscis and a single verticil of filiform ten-
tacles. Hydrothecie, found on one side only of their supporting ramuli (hydrocladia), and
always more or less adnate to the latter. Nematophores always present, three being usually
associated with each hydrotheca and others variously situated on the hydrocaulus.

Gonosome.—Gonophores always inclosed in gonangia, which may be either unprotected, pro-
tected by special nematophorous branchlets, or inclosed in corbulie which are highly modified
hydrocladia. Free medusic are never formed, the ova developing into ciliated planuli within
the gonangia. Colonies almost always unisexual.

Previous to the great work of the elder Agassiz, three genera—Phwmnlaria, Antennularia,
and Aglaophenia—all of the plumularians then known, were included with other calypteroblastic
forms in the family Sertulariadie. McCrady, in his ¢ Gymnophthalmata of Charleston Ilarbor,”
1857, had already pointed out the desirability of separating these forms from the others, a
suggestion carried out finally by Louis Agassiz, in which he was followed by Hincks, Allman,
and indeed practically all the more prominent writers up to the present time. Several British
writers, for example, 1lincks? and Bale®, have written the word “Plumulariidiv,” but the original
spelling of Agassiz is here retained, in which the present writer agrees with Kirchenpauer?,
Allman®, and von Lendenfeld.® Allman® constituted a “legion” I'lumularin:v, in which arrange-
ment he is followed by Marktanner-Turneretscher.” This legion is coexteusive with the
previously named family Plumularidie.

The present writer is inclined to adhere, so far as possible, to the zoological arrangement
most affected by his countrymen, in which the groups are arranged in classes, orders, families,
genera, and species; and to avoid other terms as well as the use of subfamilies, subgenera,
and subspecies, which often tends to confuse the student rather than to render him any real
service.

The Plumularid:v constitute a perfectly well defined group of the Calypteroblastea, related
on the one hand to the Sertularide, and on the other to the Hydroceratinidiv, a family recently
instituted by Prof. W. Baldwin Spencer to accommodate a remarkable Australian hydroid,
Clathrozoon icilsoni, which, although widely different from the Plumularidic in many respects,
resembles it in having what seem to be true nematophores containing true sarcostyles. The
relatiouship is still more close to the family Zygophylacid:ie instituted by Mr. John J. Quelch®
to accommodate a new form found on the Atlintic cable off the Cape Verde Islands, charac-
terized by a trophosome greatly resembling Allman’s family Perisiphonidiv, and having a pair
of structures which are apparently nematophores at the base of each hydrotheca."

1t is probable that over one-fourth of all the hydroids of the world belong to this group, and
quite possible that the proportion may reach a third. Deep-sea investigations tend to raise the
proportion of Plumularidie. In the Challenger collection about 23 per cent of all the hydroids be-
long in this group. Taking the two regions in which the hydroid fauna has been most thoroughly

I Contributions to the Natural History of the Uunited States, 1V, p. 355.
2 British Hydroid Zoophytes, . 279,

3 Australian Hydroid Zoophytes, p. 120.

t Ueber die Hydroidenfamilie Plumularid:v (title).

® Memoirs of the Muscum of Comparative Zoology, V, No. 2, p, 29.
5The Australian Hydromedus:e, Pt. f, p. 472,

7 ("hallenger Report, Hydroida, Pt. 2, p. lii.

#Die Hydroiden des k. k. naturhistorischer Hofmusenms, p. 249,

¢ Aunals and Magazine of Natural History, July, 1885, p. 4.

T have myself found structures greatly resewbling nematophores in another species of this family, Lafoéa
convallaria Allman,
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explored, Great Britain and Australia, we find that in the former only about 8 per cent of the
hydroids are plumularians, while in the latter region that group is represented by about 40 per
cent of the known species. Marktanner-Turneretscher’s work, deseribing a collection that may
fairly be regarded as cosmopolitan,' includes about 162 species of hydroids, 30 per cent of which
are plumularians. The American hydroids have not been thoroughly worked over since the im-
mense aceretions were secured by the Albatross, but it is extremely probable that at least 30 per
cent of all the species found in American waters belong to the Plumularid:e.

Taking the average of the proportions of plumularians to other hydroids as shown by a study
of the Challenger report, Hincks's work on British Hydroid Zoophytes, Bale’s Catalogue of
Australian Hydroid Zoophytes, Marktanner Turneretscher’s work, and a rude estimate of the
Aamerican species, we find that about 28 per cent of the hydroids treated of in these larger works
are plumularians.

Valuable as have been the results of the Challenger expedition, we are not justified in depend-
ing upon the apparent distribution of the Plumularidie as indicated in the table (p. lxviii),
aceording to which only one species of plumularian was found in the West Indian region. This
table, like many of those included in the present work, does not indicate the number of hauls
made with the dredge in each zoogeographical region, and where only a few casts were made so
much depends upon the particular conditions attending each that it is impossible to derive any
very reliable quantitative results regarding the fauna. Where a more limited area is carefully
worked over, these sources of error are almost eliminated, at least greatly reduced. Over 3,000
hauls of the dredge, tangles, ete., have been taken by the vessels engaged in the work of the
United States Fish Commission and the United States Coast Survey, and by the Bahama expedi-
tion from the State University of lowa. These expeditions have worked almost exclusively along
the Atlantic coast of the United States and in the West Indian and Nova Scotian regions as
defined by Allman in his Challenger report. In these regions the Challenger made about 55
hauls of the dredge, with the astonishingly meager result of only one plumularian (Streptocaulus
pulcherrimus), a result probably due to the fact that most of the work done in this region was in
water of great depth and Leyond the continental slope.

A more thorough working of this same region by the various United States expeditions
resulted in the discovery of over 100 species of Plumularide, indicating in all probability the
richest plumularian fauna yet discovered in any part ot the globe.

As mentioned above, over 300 species of Plumularida: have been described. About 33
per cent of these are found in the West Indies and off the Atlantic coast of the United States;
about 23 per ¢ent in the Australian and llast Indian region; about 13 per cent in the Mediterra-
nean and European region; the remaining 31 per cent being scattered over other parts of the
globe, It is worthy of note that over half ot the plumularians are found in the two widely sepa-
rated regions, the'West Indian and the Australian.  Professor Allman points out a curious coinci-
dence between the distribution of the bats and that of the Plumularid:v, each having its most
notable centers in the Ilust and Wesro Indies.

As a whole, it may be said that the P’lumularidiv reach their maximum development in species
and individuals as well as in diversity of form and size of colonies in the warmer seas of the
globe, in which, as just noted, there are two well-marked centers, the one in the East Indian and
Australian region and the other in the West Indian. Ifrom these centers they are carried by
currents and spread along the bottom in various directions, reaching as far north as Alaska,
Norway, and Greenland.* It will be noted that in each of these cases, except possibly Gireenland,
the far northern shores are bathed by warm currents from tropical regions. 1n one case a species
of this group has found its way as far south as the Straits of Magellan.” In an account of the
hydroida of Spitzbergen,* Marktanner-Turneretscher enumerates 73 species of hydroids, among
which there is not a single plumularian,

[n both the East and West Indies the physical conditions are especially favorable to a luxu-

i Die Hydroiden des k k. naturhistorischer Hofmuseums.

2] have a specimen of Aglaophenopsis cornunta Verrill from Canon Norman’s collection (originally from the
Copenhagen Museum), that came from Greenland.

3 Aglaophenia patagonica.

1Zoologische .Jahrbiicher, VIII, Abtheilung fiir Systematik, 1895, pp. 437, 43%.
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riant marine fauna. Both are extensive archipelagoes with numerous islands, between which
strong, warm currents are forced by the winds and tides—a very important factor, as Alexander
Agassiz has pointed out. Both are cbaracterized by extensive coral reefs with their attendant
profusion of marine organisms of many kinds, and both contain great areas of comparatively
shallow seas, affording what are probably the most favorable conditicns for the Plumularidic. It
also scems likely that the preseuce in these regions of land masses of considerable magnitude is
a factor which is favorable to the production of luxuriant marine life.

Representatives of this family have been found in considerable abundance down to nearly 300
fathows, and not unfrequently to 500 fathoms. They have oceasionally, however, been found at
greater depths, as follows: Plumularia attenuate Allman, 576 fathoms, Blake; Cladocarpus for-
mosus Allman, 775 fathoms, Challenger; Cladocarpus pectiniferus Allman, 900 fathoms, Challenger;
Cladocarpus flexuosus Nutting, 910 fathoms, Albatross; Aglaophenia lophocurpa Allman, 1,181 fath-
oms, Albatross; Aglaophenia crenate Fewkes, 1,242 fathoms, Blake; Aglaophenopsis verrilli Nutting,
1,497 tathoms, Albatross; Aglaophenopsis verrilli Nutting, 1,742 fathoms, Albatross.

In the bathymetrical tables given by Sars' and others the zones are of unequal vertical thick-
ness. Sars divides the depth down to 300 fathoms into the following zones: 0-10, 10-20, 20-50,
50-100, 100-150, 150-200, 200-300.

This method is useful where a limited number ot species and comparatively few dredging sta-
tions are included, and I have adopted a similar arrangement for the bathymetrical distribution of
genera in this work. When, however, a considerable number of species is included and a sufti-
cient number of stations occupied at various depths to allow of an attempt at adducing conclu-
sions concerning the general subject of bathymetrical distribution, it is better to have the zones
more numerous and of equal vertical thickness, TIor chis reason the tables for the whole groups
of Eleutheroplea and Statoplea are founded on equally dividing the whole depth down to 500
fathoms into ten zones of 50 fathoms each.

The data upon which the following table is constructed seem sufficient to furnish at least a
reliable indication of bathymetrical distribution down to 500 fathoms. In general it may be said
that there is an apparent decrease in the number of species with the increase in depth. There
are two exceptions to this rule, one in the Statoplea, where five species are found at a depth of
from 350 to 400 fathoms and seven species at a depth of from 400 to 450 fathoms; the other is in the
Eleutheroplea, where seven species are found at a depth of from 200 to 250 fathoms and thirteen
species between 250 and 300 fathoms. In both cases, however, it will be noted that not more than
one species was found in the next zone, indicating possibly an insufficient or unfortunate explora-
tion of these latter zones, or particularly rich hauls in the preceding zones. It will also be noted
that these breaks are not at the same depth for the two groups, which would also indicate that the
departure from the rule given above was due to accidental causes.

['The abbreviations are used as follows: N, Atl.,, North Atlantic coast of America from Charleston northward. W. I, Atlantic coast of’
North and Central America south of Charleston, and the West Indies. 8. Atl., South Atlantic, counting south of the Isthunus of Panama.
Eu., European shores of the Atlantic. N, P,, North Pacific southward to Panama. 8. P, South Pacitic south of Panama. Aus., Australian and
East Indian region.)
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Bathymetricel distribution of American Plumularide—Continued.
ELEUTHEROPLEA—Continued.
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1'The percentages indic the per cent of the total number of species of Plumularidae found in each bathymetrical zone; for
instance, there are 52 species of Eleutheroplea in the table, 26 or 50 per cent of which are found in the 1 to 50 fathom zone.
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Bathymetrical distribution of Awmerican Plumularide—Continued,

STATOPLEA- Continued.

[

Zone. !

- 1 - Ty [ i o o

| ilzd Es ;2 B4/2418:084:2:"

2|35 iz 1L ®LE BELZ|FE L | BZ BY ;

Species., \o: SBT3 FE|TE TglTgivTE |wE vg Province.

| 3= -1 =) == o =2 ==} -] == c o S

|c.-5 28 ~3 < 3 - | ] P <3 3 s_:,‘

E |8 g3 25 |82 25 2% 22 (gE rR:

= =, =. 5 = R : R 4
L= it - QT lar BT s FT 9T O
— ST - ;

| septatus ... - ; - . .- . Atl.
! dolichotheca. ... ... .. ... ..._.. . ..... ! . - " N. S WL
. flexuosus .. 1L

! tenuis .
i grandis
paradisea .
Spectosus .
pourtalest
carinatus ..
Aglaophenopsis hirsuta .
distans .
verrili..
cornuta .

Lytocarpus racemiferus. .. P 5. Atl.
philippinus ..o ... ! 5. Atl, Eu, W.

S. P,

. LS.
| PRIROSUS oo 95 ; ! WL
i grandi WL

clarkei .o WL I

curtuy LWL

i Sfurcatus .. W.L
I Halicornaria speciosd . . W. L
longicauda - - W.TI.

variabilis W. I

Nuditheea dallt . ..o ..ol b o N.P

I Streptocaulus p wlel

[ Number of speci

e 5!
Percentages ... e ) ! 7
| i _
S e T —
Average percentages of Eleutheroplea ; w]

and Statoplea...... ... 50 18 22 12 1, 17 5110 8 . 3 4 \
: ; i . ! |

The preceding table, while useful in showing what might be called qualitative distribution in
depth and in indicating the distribution of individual species, can not be depended upon to show
the quantitative distribution of species. It would, on the face of it, seem to indicate that the
number of species decreased regularly with the depth. This is in accord with the generally
received ideas concerning bathymetric distribution. A little consideration, however, will show
that there is an element of error involved which utterly invalidates the showing of this and, so far
as I know, all other published tables on bathymetrical distribution, inasmuch as these zones have
been very unequally explorved. If one hundred hauls of the dredge have been made in one zone and
only ten in another, the number of species actually found in the first may be several times that found
in the second, and yet the second may be in reality a much richer zone. It will thus be seen that
the preceding table is, as it stands, of no value whatever as an index of the relative richness of the
several zones. In order to obviate this defect I have, with the help of my father, reduced to
tabulated form 2,660 dredging stations recorded in American waters down to 500 fathoms,! so that
the number of hauls made in cach vertical zone of 50 fathoms is indicated. Knowing, then, the
actual number of stations in each zone and the actual number of species secured, it is easy to
construct the following table:

i _
i Number Percent Number ! Per cent

Zone, of of of’ i of

stations. statioms. species.  species,

! |

| 160 50 FATHOMS .« o enren o eeeamem e eeamem e eeaneeaeaaaans 1,419 . 53 61 50

¢ 50 wo 100 fathoms. ...l 431 6 23 20

‘ 100 t0 150 FathomS . oo oo oo ool e - 293 1 7 9

| 150 to 200 fathoms e e 156 6 15 | 12

i 200 to 250 fathoms \ 110 4 15 | 12

i 250 to 300 fathoms. . 68 ! 2 201 17 .

[ 300 to 350 fathoms...... ‘ 62 2. -6 5
350 to 400 fathoms.......... 48 2 12 10

i 400 to 450 fathoms.......... 37 i , 1% 12

450 10 500 fathoms. s v v avaarecaa e aaas 36
i l

. - — i

'This was made possible by the use of the excellent Lists of Dredging Stations in North American Waters, ete.,
compiled by Sanderson Smith, 1888.



52 AMERICAN HYDROIDS.

It will readily be seen that this table flatly contradicts the preceding one as well as the pre-
vailing opinion concerning quantitative bathymetrical distribution, in that it indicates a steady
and rapid increase of species from the top to the bottom zone. In the top zone 53 per cent of the
stations yielded 50 per cent of the species, while in the bottom zone 1 per cent of the stations
yielded 2 per cent of the species. Were the distribution of species equal throughout, the second
and fourth columns would obviously agree. It will be seen, however, that in all zones below the
first the percentages in the fourth column are materially greater than in the second, and that this
disparity increases, in a general way, as we descend to the last zone, where the relative proportion
of species is more than twice as great as in the first zone. Several notable variatious occur,
especially in the eighth and ninth zones, where there is a great increase in species, which may be
due to a few especially fortunate dredge hanls. This variation does not necessarily invalidate the
indication that there is an increase of life as we go downward.

There is still, however, a serious source of error in our computation, and this lies in the fact
that there is not a direct ratio between the number of stations in a given zone and the number of
species. An illustration will make this clear. Suppose an entomologist were to go out collecting
in a new locality for ten successive days. The first day he secures 10 species and the second day
he also secures 10 species, but some of them would probably be identical with those secured the
first day. Each day, although he may be equally successful in the number of species secured,
he will find a less number of novelties. In ten days he will not collect 100 species, and the
longer he works the slower will be the increase in his list until the insect fauna is completely
explored, when there will be no further additions at all. In this way it can be seen that the fewer
the number of dredging stations in the given zone the greater will be the proportion of species
secured. ’

This consideration is fatal to our confidence in accepting the actual percentages as shown in
the table, but I do not regard it as sufticient to invalidate the general induction derived from the
table regarding an increase in the number of species along with an increase of the depth. My
reasons for this position are:

First. None of thesc zones can be regarded as having been explored with any thoroughness,
excepting, perhaps, the first. In other words, the percentage of error is notlikely to be very great,
because there is in no case any approach to a complete list of the species contained in a given zone.

Second. The territory covered by these zones is often very great, reaching from near the South
American eoast to Newfoundland, and throngh many degrees of longitude. This diminishes
greatly the likelihood of repeatedly securing the same species.

Third. As a matter of fact, there are few species that are recorded from many different stations.
While examining the Albatross material at the Smithsonian Institution I found only four species
recorded from more than ten stations, and from other sources I have secured a similar record for
only three more. At the most, not more than 10 species of the 121 can be regarded as having been
secured with sufficient frequency to figure materially in the result of our computation.

Fourth, The difticulty in dredging at considerable depths and the chances of specimens being
lost on their way to the surface would offset to an appreciable extent the repeated finding of species
in the shallower zones.

It seems practical, therefore, to claim for this investigation that it indicates very clearly, if it
does not prove, that plumularian life increases in species down to a depth of 500 fathoms. Below
that depth the data are insufticient to warrant auy deductions. It can not, however, be too
strongly impressed upon the reader that this result is merely an indication to be confirmed or
denied in the light of prolonged and careful investigations, which will doubtless be undertaken in
the future.

It is interesting to note in this connection that Professor W, K. Brooks gives good reason
for supposing that the original bottom life of the ocean establishes itself neither near the shore
line nor in the abyssal regions, but between the two.'!

!The Journal of Geology, IT, No. 5, p.470. The article on The Origin of the Oldest Fossils, and the Discovery
of the Bottomw of the Sea, is of very great interest in its relation to the problem of the bathymetrical distribution
of life,
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Distribution of American genera of Hlewthevoplean Phunntaride.

[The figures in the columns denote the number of species. |
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Plumulario. ... ... ... . coiiiil.s 15 26
Monotheeaw «................ 1 1
Antennularia.............. 2. 6
Antennopsis. ......... ... .. oo I
Antrmnella. ... 0L 1. 1
. Monostechas. ... ... .. 1 t
| Calvini@ ................. 1 1
- Sehizotricha. .. .. ... ..., 2
Diplopteron. .. ._....... 3.
. Polyptuwmnlaria 1
. Hippurella. 1.
Callicarpa . 1.
Halopteris ... oot 1
Total o iiiiiiaaiae. < B . i 6

The above table shows clearly the great preponderance of the West Indian region over all others
in its Eleatheroplean fauna. The paueity of forms from the South Atlantic and Pacilie, though
partly due to lack of research in those regions, is nevertheless remarkable. In the Australian
region, however, there is a wealth of Plumularid:v comparable with that found in the West Indies;
but there is only one American species among them.

KEY TO THE GENERA OF KELEUTHEROPLEAN PLUMULARIANS,!

Hydrocladia pinnately disposed, each bearing more
than one hydrotheea .._..__._._. Plumularia.

Lach bearing a single hydrotheca .. Monotheca.
Hydroeladia {u‘mngml in verticils, or scattered
on all sides of stem; canosare canalicu-

Tated. . ... o ...l Intennularia.

o ) B Canosare not canalienlated ..o .. Antennopsis,

(’O‘n‘fnglib 1101, lmeeCtC(ll'l' l?‘\ Hydrocladia apparently springing fromroot stalks,

;?0‘;;?:1”. lll;ﬁllfz)cll‘tﬁizim)( theas divided nto internodes. ... ... Autennella.

. ! ’ Not divided into internodes.... ... [4cladia.]
Hydrocladia all springing from upper side of

branches ... ... . . .. .. .o ... Vonostwchas.

[Tydrocladia replaced by thorny processes on distal

ends of branches. ... ... .. ... [Acanthella.)

HMydrocladia bearing a jointed mnematophorous

Both lateral and mesial nema- branchlet at base of ench hydrotheca. .. Calvinia.

tophores, free and present, .
Hydvocladia branched, some of the branehlets
assuming the function of phylactogonia; gonan-

gia borne on hydroeladia . ... ..___. Schizotricha.

llydroulzulia braczched, lateral nematophores in

more than vnepair...... . ... . .. Diplopteron.

Hydrocladia with accessory ramuli; gonaugia horne

Gonangia protected hy special on stem or main branches ....__. Polyplumularia.
ramuli or modifications of * lydroeladia scattered over stem; gonangia pro-
hydrocladia. ‘tected by sy mmetrically disposed horny pro-
COSBOS L L i e i aans [ Sciurella.]

Hydrocladia on distal portion of branches moditied
into verticillate, nematophorons branchlets in-
closing gonangia _. ... ... ... ... Hippurella.

Gonangia horne on special branches and inclosedin
verticils of nematophorous branchlets. Callicarpa.

Mesial nematophores fixed—Hydrothecal margin toothed ...._..............(aitya.

Mesial nematophores fixed—Hydrothecal margin entire. .._........__.[Heter oplon.]

Some of the mnematophores | Lateral nematophores fixed, borne on long proeesses ... ... ............ Halopteris.
either tixed or wanting.” Lateral nematophores w .umnu e i e e [Azygoplon
Lateral nematophores W.llltll_]“ and repl(wul b\ ‘naked sarc ostyles, mesial nemato-

phores monothalamic .. oo ..o L. [hn ohenpauena ]

! lhu genera whose names are mrlused in brae hets are not repr(,beuted in Amorlc(m Watels

2Under certain conditions speeimens will be found from which the nematophores; or the greater part of them,
have heen removed by accident, or perhaps on account of the approaching dissolution of the colony. The key is, of
course, based on the characters of normal speeimens.
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PLUMULARIA Lamarck (in part).
Plumularia L.AMARCK, Hist. Nat. des Anim. sans Vert., 1815, 1st ed., p. 123,

Trophosome,—Cweposare of stem not canaliculated, hydrocladia unbranched, pinnately dis-
posed, either alternate or opposite, without accessory branches of any kind, and each bearing
more than one hydrotheca. Hydrothecw with smooth margins; all of the nematophores movable.

Gonosome.—Cionangia borne on the hydrocaulus or hydrocladia, simple sac-shaped or bottle-
shaped, and withount phylactogonia or corbuliv,

Lamarck, in his first edition, includes all of the forms which would now be embraced in the
family Plumularidic in two genera: Aatennularia, with the bydrocladia arranged in verticils,
and Plumularie, containing all of the remaining forms, In 1857 McCrady ! established the genus
Aglaophenia to accommodate most of the Statoplea known at that time, in which he was followed
by Louis Agassiz” in 1862, and by Hincks® in 1868. The genus Phunularia was thus restricted to
very nearly its present signification, the other genera now included in the Kleutheroplea being
formed almost without exception to accommodate the great number of new and often highly
specialized forms which have been brought to light by the various deep-sea expeditions of the
last thirty years. '

The year 1816 witnessed the appearance of a work entitled Histoire des Polypiers Flexibles,
by Lamouroux, who divided the Plumularida into two genera: Aglaophenia, equal to Ilumularia
of Lamarck, and Nemertesia, equal to Antennularia of Lamarck. This nearly simultaneous
appearance of two classic works with equivalent groups, but with distinet names, caused an
immense amount of confusion in the group and a needless addition to the synonymy, whiech
extended down to the appearance of Iirchenpauer’s great work, the second part of which
appeared in 1876, in which the name Nemertesia is used. Subsequent works, however, have very
generally adopted Lamarck’s nomenclature so far as these two genera DPlumularia and Antennularia
are concerned,

Arrangement of genera adopted by various writers from 1815 to 1877,

Lamarck Lamouroux Johnston MecCrady Agagsiz Hincks Kirchenpaner Allman
(1815). (1816). (1847). (1857). (1865). (1868). (1876). (1877).
Plumularia — Aglaophenia - - Plumularia . Plunularia-« Phonadaria == Plurnadarie  — Plumalaria — Plumadaria + sev-
-+ Aglaophenia —- eralother genera.
Statoplea of later
writers.

{An tennularia.

Antennularia— Nemertesia -~ Antennularia - Nemertesia .- Antennularia = Nemertesia .
Antennopsis.

It is interesting to note the regular alternation Letween Antennularia and Nemertesia, each
writer differing from his immediate predecessor. The name Nemertesia does not appear in
any prominent work on this group subsequent to 1876, and it is to be hoped that this per-
sistent ghost of Lamouroux will not reappear to disturb the much harassed synonymy of the
Eleutheroplea.

As is usually the case with old genera which have been frequently subdivided, the genus
Plumularia can best be defined by a process of exclusion resulting in a preponderance of
purely negative characters. The group, as above defined, seems a natural division of the
Eleutheroplea, including about half of the American species of that division of the Plumularid:c.

The following key to the known American species of the genus Plumularia will, it is
hoped, enable the student to identify the forms mentioned in this work. It must be remem-
bered, however, that the arrangement is arbitrary at best, and it should also be borne in mind
that the arrangement of the internodes is exceedingly inconstant in some species, that given in
the key being simply the predominant one in the species under consideration.

! Gymnophthalmata of Charleston Harbor, Proceedings of the Elliott Society, 1857, p. 199,
2 Contributions to the Natural History of the United States, IV, 1862, p. 3568.
3History of British llydroid Zoophytes, 1863, p. 284.
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KEY TO SPECIES OF PLUMULARIA.

Hydroeladia composed of alternating
hydrothecate and intermediate inter-
nodes, divided by straight nodes. Seta-
cea Group.

Hydrocladia composed of hydrothecate
and intermediate internodes, divided
by nodes which are alternately straight
and oblique; cauline hydrothecie pres-
ent. Catharina Group.

Hydrocladia composed of hydrothecate
internodes only. Aitenuate Group.

Hydrocladial internodes with strong sep-
tal ridges; or hydrocladia with more
than one intermediate internode. Lu-
genifera Group.

Hydrothec:e more than 14 times as deep
as wide. Macrotheca Group.

4

Intermediate internodes short, cach bearing a single nematophore;
hydrothec:r mnot distant; gonangia very long, with a tubular
meek e i P. setacea.

Intermediate internodes longer, each with two nematophoresy hydro-
thecie distant, horne near center of internodes; hydranths very

TS R P.megulocephala.
Hydrothec:ie near distal ends of internodes:; no-supracalycine nemato-
phores; hydrocladia short. ..o oo o ... .. P, oligopyris.

Hydrothec:e near distal ends of internodes; no nematophores on inter-
mediate internodes; supracalycine nematophores absent... I, helleri.

Like P. helleri, but with much longer internodes._...._._.. D. altitheca.
Internodes and hydrotheci: much as in P. megalocephala; hydranths
smaller; colony with lateral branches. ... ... ... ... _. P. filicula.
Hydrocladia annulated at the internodes; hydrothecie as in catharina
20 0 P, floridana.
Internodes of stem conical in front view; hydrotheea with posterior
COTTUGHBION .. .o e il P. filicaulis.

Hydrocladia opposite, not directed forward; nodes pronounced and
alternately straight and oblique. ........ ... .. ... .. P. catharina.
Hydrocladia opposite, otten directed forward; colony branching dicho-
tomously; nodes distinet .......... ... ....... .. ... P geminala.
Hydrocladia opposite, directed either forward orlaterally ; nodes often
indistinet - ... L P. clarkei.

Hydrocladia alternate; stem made up of two kinds of internodes.
P. alternata.

Hydrothec:: near distal ends of internodes; nodes on a level with the

tops of hydrotheciv . ... ..o . ool Lo. . plumularioides.
Hydrotheci: near distal ends of internodes; nodes above level of top of
hydrothec:v; stem slightly geniculate .............. .. __.. D, inermis.
A peculiar nematophore on the process of stem from which the hydro-
eladia arise. ... ... ... L.l P. caulitheca.
Hydrothec: on enlarged proximal ends of internodes..._.. P. attenuata.
Two hydrocladia to each internode of the stem; nematophores mono-
thalamic. .. .. ooon oo e P. goodei.

. Internodes with septal ridges; hydrothec:e not wider than deep; colony

dendritic, strongly branched.. ... .. ... .o L P. corrugata.
Hydrothece not wider than deep; colony not branched. .. .. I palmeri,
Hydrothec: wider than deep. . ... ... ... .. aaall. P. lagenifera.
No intermediate internodes................. .........._... P virginie.

Intermediate internodes present and bearing nematophores.
P. macrotheca.
Two or three deep annulations between hydrotheca:; hydrothecie

separated by about their own depth......... ... .. .. P. dendritica.
No intermediate internodes; each internode with one hydrotheca; no
deep annulations _._ ... ... ...l P. profunda.

More than one hydrotheca to each internode . .......... P, paucinodu.
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Distribution of Plumularia.

Geographical. Bathymetrical. 4'
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P.megalocephala . ..

| P.oligopyais -....
I Poaltitheca ... . ...
P, filicwl@.-.oooannnn
Prhellert c..........
P.floridana -..-....
L. filicaudis ...
P catharina. .
P.geminata ..
P.oclarket .......
P.alternata - ..
P. plumularioide
Poinermig......
P, caulitheca .
P.attenuatae . .
. goodet o......
P.corrugata . ...
P palmeri ...
P lagenifera. .
Povirginice ...
P.macrotheca.
P.oprofunda .. ...
P. dendritica .
P.opaucinod «.ooooooi i !

The above table clearly shows that the West Indian region is the American center of distribu-
tion for this genus. The bathymetrical table shows that the great bulk of the species is found in
shallow water, that the region from 20 to 100 fathoms seems poor in speeies, while that from 100
to 500 is represented by a good percentage of species. It must be remembered, however, that in
order to make a fair comparison of the life at various depths the same number of hauls should

be made at each depth.

PLUMULARIA SETACEA (Ellis).
(Plate 1, figs. 1, 4.)

Corallina setacea ELL1S, Nat. Hist. Corallines, 1755, p. 19.
Sertularia setacea PALLAS, 1ilenchus Zoophytorum, 1766, p. 148.
Sertularia setacea ELLIS, Nat. ITist. Zoephytes, 1786, p. 47.
Sertularia setacea TURTON, Brit. Fauna, 1801, p. 216.
Plumularia setaces LAMARCK, Anim. sans Vert., 1st ed., 1815, p. 129,
Aglaophenia setacea LaMOUROUX, Hist. Polyp. Flex., 1816, p. 172,
Plumularia setacea LAMARCK, Anim, sans Vert., 2d ed., II, 1836, p. 165.
Plumularia setacca DE BLAINVILLE, Manuel d’Actinol., 1836, p. 477.
Plumularia setacea JonNsTON, Brit. Zooph., 2d ed., I, 1847, p. 97.
Aglaophenia setacea GRAY, Brit. Radiata, 1848, p. 80.
Plumularia selacea LOUIs AGassiz, Cont. Nat, Hist. U, 8., IV, 1862, p. 358,
Llumularia setacea HINcKs, Brit. Hydroid Zooph., 1868, p. 296,

And all subsequent writers consulted.

Trophosome.—Colony attaining a height of 2 inches, usually unbranched; stem nonfascicled
and divided into internodes, each of which bears a hydrocladinm on a process from its distal end ;
hydrocladia alternate, proximal internode short, without hydrotheca or nematopbore, next inter-
node hydrothecate and the remainder of the hydrocladiumm composed of alternate hydrothecate
and intermediate internodes; nodal joints often accompanied by one or two internal annulations,
Hydrothecw rather shallow, cup-shaped, and more closely approximated than usual; nematophores
small, the supracalycine pair overtopping the hydrothece; a mesial nematoplhiore at the base of
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each hydrotheca, one on each intermediate internode, one in the axil of each hydrocladium, and
one on each internode of the main stem.

Gonosome—Gonangia (female) greatly elongated, produced above into a long, narrow neck,
inserted near the axils of the hydrocladia and about twice as long as the internodes of the stem.
Gonangia (male) “linear oblong, slender, smaller than the female, less produced above, and
tapering to a fine point with a very minute terminal aperture.”’

Distribution.—Coasts of Europe and Great Britain;' Key West, Florida;? Santa Barbara, Cal-
ifornia, collected by Mrs. Virginia Barrett Gibbs,

A very distinet variety of this species was secured by the Albatross from floating gulf weed,
which differs from typical specimens in being very minute, rarely attaining more than & inch in
height, is quite rigid, irregularly brancking, and has very slender hydrocladial internodes.
Unfortunately, none of the specimens had the gonosome and hence we are obliged to regard this
very minute and delicate hydroid as a somewhat aberrant form of P. setacea, although 1 strongly
suspect that the gonosome would demonstrate its validity as a distinet species. 4

The specimens collected at Santa Barbara by Mrs. Gibbs are quite typical, being perhaps a
little stouter and larger than specimens from Guernsey.

PLUMULARIA MEGALOCEPHALA Allman.
(Plate I, fig. 5.)
Plumndaria megalocephala ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 31, pl. x1X.

Trophosome.—Colony attaining a height of about 3 inches, branching in an irregular manner,
the branches being rather stout and rigid; stem and branches not fascicled, divided into internodes
each of which bears a hydrocladium on a long proecess from its distal end, the process having an
elevation on its upper side; hydrocladia alternate, slender, the first internode bearing no hydro-
theca and the remainder of the hydrocladium consisting of alternate hydrothecate and intermediate
internodes, the former being the longer. This is the general arrangement only, and is frequently
departed from, both by the intercalation of extra intermediate internodes and the obliteration of
the regnlar ones. Hydrocladia alternate as a rule, but not regularly so in some specimens, where
they are occasionally opposite toward the distal end of the stem. Hydrothec:e distant, small, cup-
shaped; supracalycine nematophores rather large; one mesial nematophore at the base of each
hrydrotheca, two on each intermediate internode of the hydrocladinm, one or two iun the axil of
each hydrocladium, and two on each internode of the stem; hydranths very large and unable to
retract fully within the hydrothec:e.

Distribution.—Off Alligator Reef, 14 fathoms.—Albatross Station 2669, lat. N. 31° 09/, long. W,
790 33/, 352 fathoms.

The type specimen at Cambridge shows a great irregularity in the arrangement of the
internodes. The species is evidently very near I’ jilicule, from which it differs chietly in its
manner of growth, irregularity of branching, and the size of the hydranths.

Type.—In Museum of Comparative Zoology, Cambridge, Massachusetts.

PLUMULARIA OLIGOPYXIS Kirchenpauer.
(Plate T, figs. 6,7.)

Plumularia oligopyris KIRCHENPAUER, Ueber die Hydroidenfamilie Plumularid:e, 1876, Pt. 2, p. 48, pl. v1, fig. 8.
Plumularia oligopyxis MARKTANNER-TURNERETSCHER, Die Hydroiden des k. k. naturhist. Hofmuseums, p. 254.

Trophosome.—Colony attaining a height of about 1 inch, unbranched; stem divided into
regular internodes, each of which bears a hydrocladium on a process from its distal end; hydro-
cladia aiternate, short, those on the proximal portion of the stem consisting of a single hydro-
thecate internode, and those on the distal portion consisting of a short proximal internode, then a
hydrothecate internode, then a longer intermediate internode followed by a second hydrothecate

' Hineks, History of British Hydroid Zoophytes, 1868, p. 297,
2 A specimen of this species from Key West is in the Museum of Comparative Zoology at Cambridge and is
labeled ““ Key West, I'la., Agassiz.”
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internode, making four, or at most six, internodes to each hydrocladinm. Ilydrothecwe shallow,
cup-shaped; supracalycine newmatophores sometimes wanting; o mesial nematophore below the
base of each hydrotheca and one on the longer intermediate internodes.!

Gonosome.—Gonangia large, cyathiform.

Distribution.—Pacific Ocean, west coast of South America.

The first specimens of this species examined by Kirchenpauer had but a single hydrotheca to
each hydrocladinm. He afterwards found others with two and three hydrothece and intermediate
internodes, and made three subspecies of them based on the possession of one, two, or three hydro-
thecw to each hydrocladium. It seems altogether possible that these are simply individual pecu-
liarities which indicate difterent stages in the growth of the colony. This species must not be
confounded with that belonging to the genus Monotheea, which has but one hydrotheca to each
hydrocladium, but has also the thickened or forked internode supporting the very conspicuous
supracalycine nematophores.

PLUMULARIA ALTITHECA, new species
(Plate T1I, lig. 1.)

Trophosome.—Colony attaining a neight of 2 inches, consisting of a tuft of simple pinnate
stems; stem not fascicled, divided into regular internodes, each bearing a hydrocladium on a
process from its distal end; hydrocladia alternate, two or three short proximal internodes without
hydrothece, then a long hydrothecate internode, the remainder of the hydrocladium being made
up of alternating intermediate and hydrothecate internodes, the latter being somewhat the
louger. Hydrothecw distant, shallow, cup-shaped, much wider than deep, borne near the distal
ends of the internodes; nematophores almost entirely wanting in the specimen examined, although
tlLe points of attachment for them are occasionally indicated.

Gonosome.—Gonangia ovate, pediculate, borne on the hydrocladia at the bases of the
hydrothec:e.

Distribution.— Albatross Station 2671, lat. N. 31° 20/, long. W, 79° 22/, 280 fathoms; Albatross
Station 2666, lat. N. 302 47/ 30/, long. W. 79° 49’, 270 fathoms.

This species resembles . attenuate, with the distal part of each hydrocladial internode
separated from the basal portion by a distinet node. The processes from the stem are not so
large as usual in this group and there is no prominence on the upper part of the process.

Type slides*—Cat. Nos, 18594, 18595, 18596, U.S.N.M,; Cat. Nos. 11733, 11734, 11735, Mus.
State Univ. Towa. Also in collection of the author.

PLUMULARIA FILICULA Allman.
(Plate II, tig. 2.)
Plumularia filicula ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 29, pl. xvirL

Trophosome.—Colony attaining a height of about 2 inches, usually unbranched; stem not
fascicled and divided into internodes, each bearing a hydrocladium ou a process from its distal
end; hydrocladia alternate, proximal internode short, without hydrotheca, next internode hydro-
thecate, the remainder of the hydrocladium being composed of alternate intermediate and
hydrothecate internodes, the former being slightly shorter. Hydrotheca rather distant, small,
cup-shaped, and placed near the middle of the internodes; supracalycine nematophores rather
long; a mesial nematophore at the base of each hydrotheca, two on each intermediate internode,
one on the proximal internode of the hydrocladium, oue or two in tle axil of each hydrocladium,
and two cauline nematophores on each internode of the stem.

Gonosome.—Gonangia elongate, oval, smooth, narrowed below into a short peduncle by

L Condensed translation of the original deseription rearranged to suit the plan adopted in this work.

:For the purpose of preserving and registering the types of new species the author has adopted the plan of
mounting three series of slides from the same type specimen, each slide showing, so far as possible, the specific
character of the new spocies. These series were then distributed to the United States National Musenm, the
Musenm of the State University of lowa, and the private collection of the author,
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which they spring from the axils of the pinn:e, opening on the summit by a wide, oblique
aperture.!

Distribution.—Alligator Reef, from a depth of 88 fathoms: Albatross Station 2415, lat, N. 300
44/, long. W. 79° 26/, 440 fathoms; Albatross Station 2601, lat. N. 34° 39/, long. W. 75° 33/, 197
fathoms; Albatross Station 2667, lat. N. 30° 53/, long. W. 792 43/, 273 fathoms; Albatross Station
2669, lat. N. 392 09/, long. W, 79° 33/, 352 fathoms.

Type.—In the Musenm of Comparative Zoology, Cambridge, Massachusetts.

PLUMULARIA HELLERI Hincks.
(Plate 11, tig. 3.

Anisicalyr setacens HELLER, Zoophyten nnd Echinodermen des Adriatischen Meeres, 1868, p. 41,

Plumularia helleri Hincks, Ann. and Mag. Nat. Hist., 1872, IX, p. 120.

Plumularia helleri KIRCHENPAUER, Ueber die Hydrotdenfamilie Plumnlarid:e, 1876, Pt. 2, p. 28,

Plumularia helleri MARKTANNER-TURNERETSCUER, Annalen des k. k. naturhistorischen Hofinnseums, 1890, p. 251,

pl. v, tig. 8.

Plumularia helleri CLARKE, Bull. Mus. Comp. Zool., 1894, XXV, No. 6, p. 76.

Trophosome.—Colony attaining a height of 1.5 to 2 centimeters; stem divided into internodes,
each of which bears a hydrocladium on a process from its distal end; hydrocladia composed of
alternating hydrothecate and intermediate internodes, the former being the longer. Hydrothec:e
bell-shaped, rather distant, and placed on the dixtal ends of the internodes, their posterior margins
being on a level with the nodal joints; a single mesial nematophore below the base ot each hydro-
theca, none on the intermediate internodes, and only a few scattered over the stem.’

Gonosome.~—Unknown.

Distribution.—Rovigno (Baron Lichtenstein); Adriatic Sea (Kirchenpauer); Albatross Station
3384, Pacific, south of Panama, 458 tathoms.

The original describer suspects that this species is identical with Plumularia similis of Hincks.
Not having either species before me, I am unwilling to venture an opinion, and therefore leave it
as a separate species, although a comparison of Marktanner-Turneretscher’s figure of P, helleri and
Hincks’s figure of P. similis shows no appreciable dittference between the two.

PLUMULARIA FLORIDANA, new species.
(Plate 11, figs. 4, 5.)

Trophosome.—Colony attaining a height of one-half inch, a delicate plumose stem; stem not
faseicled, divided into very distinct internodes, each bearing a hydrocladium on a process from its
distal end, there being two or three annulations at each node; hydrocladia divided into alternate
bydrothecate and intermediate internodes, the former being at least twice as long as the latter;
there are often two very short intermediate internodes or annulations which look like nodes.
Hydrothec: very large, in the form of short cylinders resembling those of P. catharina, the dis-
tance between adjacent hydrothec:e being only about twice their diameter; a considerable portion
of the posterior face is free from the internode; supracalycine nematophores minute, not reaching
the top of the hydrotheci:; one nematophore below the base of each hydrotheca, one on each
intermediate internode, one in the axil of each hydrocladium, and a cauline nematophore on each
internode of the stem.

Gonosome.—Not known.

Distribntion.—Two miles west of Cape Romano, I'lorida (Lieut. J. . Moser).

This is a very distinct species, combining the characters of the setacea and catharine types,
having the stem and hydrocladia of the former with the hydrothecw of the latter.

Type.—In the collection of the U. S. National Museum.

1 Original description.
Description condensed from the German and rearranged in accordance with the plan adopted in this work.
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PLUMULARIA FILICAULIS Kirchenpauer,
(Plate II, tig. 6.)
Plumularia filicaulis KIRCHENPAUER, Ueber die Hydroidenfamilie Plumularidic, 1876, Pt. 2, p. 47, pl. v, fig. 6.
Plumularia filicaulis BaLk, Australinn Hydroid Zoophytes, 1881, p, 134, pl. x1.

Trophosome.—Colony attaining a height of about one-fourth inch, sparsely branching, not
fascicled ; stem divided into internodes which are conical in front view and give oft hydroeladia
from their proximal portions; hydrocladia with short internodes, every alternate one bearing a
hydrotheca near its proximal end; intermediate internodes somewhat shorter than the hydrothe-
cate. Hydrothec:v closely approximated for this genus, campanulate in form and attached to the
hydrocladia by the basal half only; there is a corrugation on the posterior surface of the hydro-
theca extending about two-thirds around to the anterior face; a mesial nematophore on the prox-
imal end of each intermediate internode, and one in the form of a pediculate projection from the
distal part of the internode, which curves upward and supports the hydrotheca in front; supra-
calycine nematophores wanting in some specimens, but present in others. Color of dried specimens
reddish brown.

Gonosome.—Not known.

Distribution.—IFound growing on algic from the Bay of Talecahuano, Chile; Portland,
Australia (Bale).

This species was originally named by Poeppig, who did not figure or describe it. Many years
afterwards Kirchenpauer found the dried specimens and described the species as named by Poeppig
in manuseript. A mere naming of a species withont deseription or figure does not, in the opinion
of the writer, meet the requirements of scientific description, and hence the species is here
aseribed to Kirchenpauer.

I am indebted to Professor W. M, Bale for an Australian specimen of this rare species. In this
specimen both the branched and unbranched forms are found growing from the same hydrorhiza,
and both have supracalycine nematophores.

PLUMULARIA CATHARINA Johnston.
(Plate TTI, figs. 1, 2.)

Plumunlaria catharing JONNSTON, Mag. Nat. Hist., 1833, VI, p. 4938.
Plumularia eatharina JonNstoN, Brit. Zooph., 1847, p. Y7.
Aglaophenia catharing Guray, Cat. Brit. Mns, Radiata, 1847, p. 81.
Plumularie catharing THixceks, Brit. Hydroid Zooph., 1868, p. 299, pl. LxVI.
Pluimularia catharing KIRCHENPAUER, Hydroidentamilie lumunlarid v, 1876, p. 27.
Plumnlaria catharina MARKTANNER-TURNERETSCIIER, Aunalen des k. k. naturhist. Hofmuseums, 1890, p. 253.
Trophosome.—Colony growing in tufts of plumose stems, attaining « height of 4 inches;’ stem
not fascicled, proximal portion divided into irregular internodes, that portion bearing hydrocladia
divided into alternating longer and shorter internodes, the shorter bearing the hydrocladia and a
single hydrotheca eacl, the longer bearing nematophores only; hydrocladia opposite, borne on
opposite sides of the stem, lying in the same plane and divided into alternating hydrothecate and
intermediate internodes, the latter being slightly the longer with a square node at its proximal
and an oblique node at its distal end. Hydrothec:c rather closely approximated, cup-shaped, about
as deep as wide, margins slightly everted; lateral nematophores borne on lengthened processes
from the internode and reaching the margin of the hydrotheca; usually two mesial nematophores
on each internode of hydrocladia, but often only one on the hydrothecate internode; cauline
nematophores numerous, scattered somewhat irregularly over the front of the stem.
Gonosome.—Gonangia (female) large, ovate, operculate, pediculate, with a pair of nematophores
at their bases; or (male) smaller, much more slender and without nematophores, according to
ITincks'’s tignre. DBoth kinds of gonophores are found on the same stem and even on the same
hydrccladium, where they spring from the hydrothecate internode just below the base of the
bydrotheca.
Distribution.—Coasts of Great Britain down to 60 fathoms (Ilincks); Albatross Station 2666,
lat. N. 30° 47’ 30"/, long. W. 79° 49/, 270 fathoms.

Hiistory of Dritish Hydroid Zoophytes, 1868, p. 301. American specimens are usually much smaller, scarceiy
attaining a height of two inches.
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The specimens secured by the Albatross agree with the deseriptions and figures given by
Johnston and Hincks in every particular except the size of the colony, which is less than half that
of the British specimens as recorded by the authorities just named.

PLUMULARIA GEMINATA Allman.
(Plate 1II, figs. 3, 4.)

Plumularia geminate ALLMAN, Mcm. Mus. Comp. Zool,, 1877, V, No. 2, p. 32, pl. xx.
Plumularia geminata CLARK, DBull. Mus. Comp. Zool., 1879, V, No. 10, p. 247.
Plumularia geminata FrwkEs, Bull. Mus. Comp. Zool., 1881, VIII, No. 7, p. 128,

Trophosome.—Colony attaining a height of about 1 inch, dichotomously branched; stem not
fascicled, the hydrocladia-bearing portion being divided into alternating longer and shorter inter-
nodes, the shorter bearing each a pair of hydrocladia aud a hydrotheea on its antevior face;
hydrocladia opposite, placed on the anterior face of the stem and directed forward, thus lying in
two planes. Internodes and hydrothec:e as in I’ catharing; nematophores also as in . catharing,
but Allman’s figure does not show any mesial nematophore at the base of each hydrotheca.

Gonosome.—Gonangia pyriform. The two sexes have not been described.

Distribution.—Off Sand Key, Ilorida, 120 fathowms (Allman); Barbados, 76 tathoms, Blake;
offt American Shoal Light, Ilorida, 70 to 80 fathoms, State University of Towa Expedition;
Albatross Station 2416, lat. N. 31° 26/, long. W. 79° 07/, 276 fathoms; Adlbatross Station 2669, lat.
N. 312 09/, long. W, 790 33/, 352 fathoms.

This is a species of somewhat doubtful validity. The position of the hydrocladia and their
being anteriorly directed is a character of little or no value, as, in another species, . clarkei, it
seems 10 be due to the stage of development of the individual colony. The dichotomous mode of
branching, however, may be a specific character, and it is on this ground mainly that the species
is here retained.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

PLUMULARIA CLARKEI Nutting.
(Plate 111, tig. 5.)
Plumularia gracilis CLARKE,' Bull. Mus. Comp. Zool., 1877, V, No. 10, p. 246, pl. v.

Trophosome.—Colony attaining a height ot 1} inches, growing in tufts of’ plnmose branches;
stem not fascicled, divided into often obscure internodes of equal length separated by oblique
nodes, and each bearing a pair of hydrocladia and a hydrotheca on the proximal end; hydrocladia
opposite, borne cither on the sides of stem and lying in the same plane, or on the front of the
stem and lying in different planes; hydrocladia divided into indistinet and irregular internodes,
or the nodes may apparently be wanting. Hydrothecie as in Plumularic catharina; lateral
nematophores borne on processes of the hydrocladia and attaining the level of the top of the
hydrotheciv; mesial nematophores, usually three between adjacent hydrotheciv; an irregular row
of caunline nematophores along the front of the stem.

Gonosome.—Gonophores as in Plumularia catharina.

Distribution.——Oft Habana, 175 fathoms, Blake ; Albatross Station 2327, lat. N. 23° 11/ 45",
long. W. 82017/ 54/, 182 fathoms; off Habana, State University of Towa Expedition.

The distinguishing feature of this species is the tendency to obliteration of the nodes, both of
the main stem and of the hydrocladia, a very constant character of all specimens that [ have exam-
ined from the north coast of Cuba.

The three species, I, catharina, I’. geminata, and I’ clarkel, form a most perplexing group
which may eventually be combined in a single species  Ifor the present, lowever, I do not deem
it advisable, in view of the absence of intergrading forms between the dichotomous branching of
geminata and the tufted colonies of the other two on the one hand, and the very marked nodes of
catharina and geminate and the obliteration of most of the nodes of clarkei.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts (labeled Plumu-
laria gracilis Clarke).

' The name Plumularia gracilis was preoccupied by De Blainville in 1834, Manuel d’Actinologie, p. 479. See also
Lamarck, Histoire Naturclle des Animaux sans Vertebres, 2d ed., I1, p. 167.
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PLUMULARIA ALTERNATA, new species.
(Plate IV, tigs. 1,2.)

Trophosome.—Colony attaining a height of about one-third inch in the single specimen exam-
ined, unbranched; stem not fascicled, divided into regular internodes every alternate one of which
bears a hydrotheea on the front of its distal end, and also alateral process bearing a hydrocladium;
a slight bend in the stem behind each of the cauline hydrotheci imparts a wavy or geniculate aspect
to the colony; hydrocladia distant, divided into alternating hydrothecate and intermediate inter-
nodes of nearly eqnal length, each intermedinte internode having a distal oblique and proximal
transverse node. Hydrotheci large, rather clusely approximated, conical in front view and deeply
cup-shaped in lateral view, free for about their distal one-third, margin slightly everted; lateral
nematophores borne on strong processes of theinternodes, and reaching to the margin of the hydro-
theca; a mesial nematophore below the Dbase of each hydrotheca and one on each intermediate
internode; the arrangement of the cauline hydrothecw is as described above.

Gonosome.—Not known.

Distribution.—Barracuda Rocks. Oollected by Alexander Agassiz, during the cruise of the
Wild Duck in the West Indies, in 1893.

This very distinet species is sharply characterized by alternate hydrocladia in connection with
cauline hydrothecw, and by having a single mesial nematophore to each internode both of stem
and hydrocladia,

Type.~In the Museum of Comparative Zoology, Cambridge, Massachusetts.

PLUMULARIA PLUMULARIOIDES (Clark).
(Plate IV, fig. 8.)
Halecium plumularioides CLARK, Proc. Acad. Nat, Sci. Phila., 1876, 't. 3, p. 217, pl. x, tigs. 16, 17.

Trophosome.—~Hydrocaulus erect, simple, straight, divided by transverse joints into internodes
of considerable length, regularly branched, and with a few anuulations at the base; branches
arranged alternately on opposite sides of the stem, one to each internode, having their origin in a
small shoulder-like process just below each joint, divided usually into regular internodes, though,
in some cases, short intermediate internodes occur between the longer ones. Hydrothecw arranged
uniserially, usnally one to each internode, partly adherent to the stem, or entirely free, shallow,
tapering slightly to the base, with an entire rim.

Gonosome.—Gonangia unknown,

Distribution.~Cape Etolin, Nunivak Island, 8 to 10 fathoms. Height of largest specimen,
20 millimeters.!

Dr. Clark refers this species to Halecium on account of the absenee of nematophores. This,
as we now know, is u feature that may be only accidental or temporary, and hence is of little system-
atiec importance.

Clark’s figure shows that this species is without intermediate internodes, and that the hydro-
thecx are near the distal ends of the int: rnodes with their posterior margins on a level with the

nodal joints.
PLUMULARIA INERMIS, new species.

(Plate V, figs. 1, 2, 2a.)

Trophosome.—~Colony unbranched, attaining a height of about one-half inch; stem not fasei-
cled, strongly sinuous, alinost geniculate, divided into internodes each of which bears a hydrocla-
dium on a projection from its distal end; hydrocladia rather distant and slender, projecting at
almost a right angle from the stem, basal internode bearing a hydrotheca near its distal end, the
remaining internodes long, slender, each with a hydrotheca near its distal end; an occasional
intermediate internode appears. Hydrothecie distant, small, subconical; nematophores minute,
supracalycine pair usually absent; a single nematophore below the base of each hydrotheca, and
sometimes one above each hydrotheca, and one just ubove the axil of each hydrocladium;

! Original description.
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hydranths very large, not capable of retracting into the hydrotheex:; tentacles 16 to 18; proboscis
greatly expanded in the shape of a broadly flaring trumpet.

Gonosome.—Not known.

Distribution.—Barracuda Roeks. Collected by Alexander Agassiz during the cruise of the
Wild Duck in the West Indies in 1893,

A very distinet and delicate species, characterized by a proximal hydrothecal internode, and
the apparent absence of the supracalycine nematophores, a feature occurring also in Plumularia
pinnate of Lamarck. :

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts,

PLUMULARIA CAULITHECA Fewkes.
(Plate V, figs. 3-5.)
Plumularia caulitheca FEWKES, Bull. Mus. Comp. Zool., 1881, VIII, No. 7, p. 130.

Trophosome.'—Colony unbranched, attaining o height of about 2 inches; stem fascicled, the
anterior tube bearing the hydrocladia not divided into distinet internodes, but giving off’ long and
ssrong processes which bear the hydrocladia; hydrocladia not closely approximated, divided into
regular long internodes, each of which is hydrothecate and has its cavity partly divided by
numerous strong septal ridges which are irregular in distribution, being in general more pro-
nounced in the proximal than in the distal internodes. llydrothecie distant, deep, entirely adnate
to the hydrocladia, aperture horizontal, margin slightly flaring, anterior outline slightly sinuous;
nematophores very minute and many of them absent in the type; supracalycine pair arising from
minute processes on a level with the top ot the hydrotheca, a mesial nematophore on a prominence
on the frout of each end of each internode; cauline nematophores scattered over the anterior tube
of the stem, and a spur-like one near the axil of each hydrocladinm. There is an aperture in front
of the base of each process of the stem which bears a hydrocladium.

Gonosome.—Not known. ,

Distribution.—Blake Station 264, off Grenada, 416 fathoms; Albatross Station 2667, lat. N,
300 53/, long. W. 79° 43/, 273 fathoms.

P. caulitheca stands almost on the line of demarcation between the attenucta and macrotheca
groups, the hydroeladial internodes all being hydrothecate, and the hydrotheca being almost,
sometimes fully, one and a half times as deep as wide. The spur-like nematopliore in the axil of
each hydrocladia is a common occurrence among the Eleutheroplea, especially those fromn the West
Indian region.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

PLUMULARIA ATTENUATA Allman.
(Plate V, fig. 6.)

Plumularia attennata ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 30, pl. xvIIL
Plumularia attennate FEWKES, Bull. Mus. Comp. Zool., 1881, VIIL, No. 7, p. 128.

Trophosome.—Colony attaining a height of about 2 inches, growing in tufts of plumose
branches which are sometimes fascicled below; branches divided into distinet internodes below
and indistinet internodes above, where the joints are sometimes not discernible. Each internode
bears a hydrocladium on a projection from its distal end; hydrocladia with a short proximal
internode without a hydrotheca, followed by a long internode with a hydrotheca near its enlarged
proximal end and having the distal end long and attennate. This attenuate portion may be
broken up into one or more intermediate internodes, but normally each internode bears a hydro-
theca. Hydrothec:e rather small. cup-shaped; supracalycine nematophores large; one mesial
nematophore on the proximal end and one on the distal end of each internode. one on the proxi-
mal node, a pair at the axil of each hydrocladium, aud two to each joint of the stem.

Gonosome,—Not known,

Distribution.—Off Boca Grande, 105 fathoms; Grenada, 576 fathoms ( Blake).

Type.—In the Museumn of Comparative Zoology, Cambridge, Massachusetts.

' Description of Doctor Fewkes’s type specimen in the Museum of Comparative Zoology.
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PLUMULARIA GOODEI,' new species.
(Plate VII, figs, 1-4.)

Trophosome.—Colony minute, consisting of undivided plumose stems growing from a creeping
root stalk, attaining a height of about one-half inch. Stem not fascicled, straight, divided into
regular internodes, each ot which bears two hydrocladia on projections from its opposite sides,
one projection being near the proximal and another near the distal end of the internode. Hydro-
cladia not very closely approximated, stout, strongly recurved, each with a short proximal inter-
node and three or four other internodes, all of which are hydrothecate and without septal
ridges. Hydranths large, incapable of retracting within the hydrotheci, with broadly expanded,
disk-shaped proboscis and about twenty-four tentacles. Hydrothecie eup-shaped, with slightly
recurved marigns, borne ncar the distal ends of the interncdes; nematophores monothalwmic, a
supracalycine pair barely rcaching the level of the top of the hydrotheca and a mesial nemato-
phore some distance below each hydrotheca. There is a pair of naked sarcostyles without hydro-
theca in the axil of each hydrocladinm.

Gonosome.—Not known.

Distribution.—The type was dredged off’ Santa Barbara, Califorunia, outside of the kelp, by
Mrs. Virginia Barrett (:ibbs.

This species is closely allied to [I’. pinnata, from which it differs in having supracalycine
nematophores and in having constantly two instead of several hydrocladia to each internode of
the stem. [I”. goodei is the only American species that 1 have encountered with monothalamic
nematophores, in which it agrees with I’ pinnate, . similis, and . echinulatu—all British
species.

Type slides.—Cat, No. 15329, Mus. State Univ. Iowa; Cat. No. 18623, U.S.N.M,

‘

PLUMULARIA CORRUGATA, new species.
(Plate VI, tigs. 1-3.)

Trophosome,—Colony a simple plumose stem attaining a height of 14 inches; stem not fasci-
cled, divided into regular internodes, each of which bears a hydrocladium on a process from its
distal end; hydrocladia alternate and lying in the same plane; proximal internode short, with a
single internal ridge, next internode hydrothecate and with three or four internal ridges, the next
internode intermediate with two internal ridges., The remainder of the hydrocladium is made
up of alternate hydrothecate and intermediate internodes with ridges as described above, those
bearing hydrothecwe being considerably longer than the intermediate ones, which are at least
twice as long as broad. IlIydrothecie distant, about as deep as broad and placed near the middle
of the internode; supracalycine nematophores present; a mesial nematophore below the base of
each hydrotheca, one on each intermediate internode, one at the axil of each hydrocladium, and
one on each stem joint on the side opposite the process which bears the hydrocladium.

Gonosome.—Gonangia of two kinds, much as in P. lagenifere, but I have not found both kinds
on the same stem. The kind resembling those of P. setacea is very greatly elongated, being about
fifteen times the length of the hydrothec:e, while in our specimens of P. setacca the gonangia are
only about seven times the length of the hydrothec:ie. [toccurs to me that the triangular gonangia
spoken of by Marktanner-Turneretscher may be the shriveled gonangia of the first type, which
have extruded their contents. A specimen before me would suggest this idea.

Distribution.—Long. W. 400, lat. S. 22° to 23° (Richard Rathbun); 10 miles east of Petros
Island.

This species is closely allied to P. lagenifera, from which it differs in the greater length of
hydrocladial internodes, number of internal ridges, and in having the hydrocladia in the same
plane.

Type slides.—Cat. Nos. 18609, 18610, U.S.N.M.; Cat. Nos. 11721, 11722, Mus. State Univ.
Towa; also in the collection of the author.

!Named in honor of the late Doctor G. Brown Goode, & man whose services to marine zoology were no less pro-
nounced than the genial kindliness with which he assisted all workers with whowm he came in contact.
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PLUMULARIA PALMERI, new species.
(Plate V1, figs. 4, 5.)

Trophosome.—Colony unbranched, growing in dense filamentous tufts of very slender stems,
attaining a height of about 4 inches; stem not fascicled, divided into regular internodes, each of
which bears a hydrocladium on a process near its distal end, and shows a strong septal ridge near
its proximal end and an obscure septal ridge near its distal end; hydrocladia longer than in P.
lagenifera, divided into alternating hydrothecate and intervening internodes, each of which has
a septal ridge near each end; hydrothecate internodes more than twice as long as the others, with
a faint septal ridge near the bottom of the hydrotheca, besides the two strong ones at the ends.
Hydrothecie cup-shaped, about as deep as wide, considerably wider at the top than at the bottom,
and with a straight anterior profile; supracalycine nematophores with their insertion on a level
with the tops of the hydrothec:e; a mesial nematophore on a swelling below the hydrotheca and
anothier on the front of the intermediate internode; two cauline nematophores in the axil ot each
hydrocladium, and one on the opposite side and proximal end of each cauline internode.

Gonosome.~—Not known.

Distribution.—San Diego, California. Collected by Mr, Kdward Palmer, after whom [ have
named the species,

D. palmeri resembles P. lagenifera in its mode of growth, but differs from it in the size of the
colony, and more particularly in the shape of the hydrothecw. The septal ridge at the bottom of
the hydrotheca is not so strong. The color of the stem is usually horn color. The species differs
from P. corrugata in mode of growth, the latter being a dendritic rigid species with stift, long
branches, more distant hydrothecw, longer intermediate internodes, and more numerous septal
ridges.

Type slides.—Cat. Nos, 18624, 18625, U.S.N.M.; Cat. No. 15327. Mus. State Univ. lowa; also in
the collection of the author.

PLUMULARIA LAGENIFERA Allman.
(Plate VI, figs. 6-10.)
Plumularia lagenifera ALLMAN, Jour. Linn. Noec. Lond., Zool., 1885, XIX, p. 157, pl. XXVIL.
Plumularia californica MARKTANNER-TURNFRETSCHER, Annalen des k. k. naturhist. Hofmuseums, 1890, V, No. 2,
p. 255, pl. V1.

Trophosome,'—Colony sparsely branching, growing in dense filamentous tufts, and attaining a
height of about 3 inches; stem not fascicled, divided into regular internodes, each of which bears
a hydroeladium on a stout process from its distal end, and a septal ridge near each end; hydro-
cladia short, with their distal ends recurved toward the stem, divided into alternate hydrothecate
and intermediate internodes, the former being the longer and having a thickened transverse septal
ridge near each end, and another opposite the bottom of the hydrotheca; intermediate internodes
not more than half as long as the hydrothecate, and with a transverse septal ridge at each end.
Hydrothec stout, somewhat ventricose, wider than deep, borne on a prominent swelling on the
middle of the anterior face of the internode; supracalycine nematophores originating above the
hydrotheex:; a mesial nematophore borne on a protuberance below the hydrotheca and another on
the intermediate internode; one or two cauline nematophores in the axil of each hydrocladium
and one on the opposite side and proximal end of each cauline internode.

Gonosome,.—CGronangia oviform, with long slender necks and round, terminal openings. They
are flattened so as to appear quite slender, like those of . setacea when viewed from the side.

Distribution.—Puget Sound, Dr. Steindachner; coast of California, Clark; Vancouver Island,
Allman,

Specimens of this species from the British Museum agree perfectly with Marktanner-
Turneretseher’s description and figures of . californica, which I regard as a synonym for P,
lagenifera Allman.

Specimens from Yale University Museum, labeled ¢ Coast of California,” marked P. setacea,
belong undoubtedly to I’ lagenifera. The resemblance to I’. setacee being merely superticial as a
direct comparison with specimens of the latter species in the South Kensington Museum shows.

! Described from specimens from the Museum of Yale University, kindly sent me by Professor A. E. Verrill.

12833——56
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PLUMULARIA VIRGINIAE, new species,
(Plate VII, figs. 5-10.)

Trophosome.—Colony growing in tufts of simple plumose stems attaining a height of about
one-half inch; stem not fascicled, divided into regular internodes each of which bears a hydro-
cladinm on a stout process from near its distal end 2nd shows a thickened internal ridge near each
end; hydrocladia alternate, not very closely approximate. Proximal internode short, with a single
internal ridge; all of the remaining internodes are hydrothecate, each with a very strong internal
thickening on its anterior side just below the mesial nematophore and another below the supra-
calycine pair. Hydrothec: borue just above the middle of the internodes on very strong shoul-
ders or protuberances, very shallow, basin shaped, with broadly Haring sides; hydranths very large,
robust, with about 24 tentacles and a broadly expanded hypostowme, reminding one of I, halecioides.
Nematophores long, conical, with a very shallow distal chamber, and containing sarcostyles with
remarkably symmetrical batteries of small nematocysts and the nsual sarcodal process, supra-
calycine nematophores borne on prominent swellings of the internode and directed upward and
outward, a mesial nematophore near the proximal end of each internode and a cauline nemato-
phore in the axil of each hydrocladium.

Gonosome,—Gonangia borne in a row on the front of the stem, long, with the distal end pro-
duced into a neck, as in P. setacea. The younger gonangia are long conieal bodies with truncated
distal ends.

Distribution.—Dredged off Santa Barbara, California, outside of the kelp, by Mrs. Virginia
Barrett (Gibbs, in whose honor it is named. This very distinet species has the shallowest hydro-
thecie, together with the largest hydranths, of any American form that [ have seen,

Type slides.—Cat. No, 15324, Mus. State Univ. lowa; Cat. No. 18628, U.S.N.M,

PLUMULARIA MACROTHECA Allman.
(Plate VIII, fig. 1.)
Plumularie macrotheca ALLMAN, Mem. Mus. Comip. Zool., V, No. 2, p. 30, pl. xviIL.

Trophosone. —Hydroeaulus attaining a height of about 2 inches, simple, fascicled, springing
from an entangled mass of fine tubular filaments; pinnie very slender, alternate, composed each
of a suceession of long internodes alternating with short ones, cach of the long internodes bearing
a hydrotheca. Hydrothec:e deep, tubular, with very slightly everted margins. Supracalycine
nematophores springing each from a short process which projects from the long internode, just
below the margin of the hydrotheca, one mesial nematophore carvied by the same internode at
the proximal side of the hydrotheca, and another on cach of the short internodes.

Gonosome.—Not known.

Distribution.—Off" Cojima, Cuba, from a depth of 450 fathoms.!

This is a very distinet species characterized by its unusually deep hydrothecie in connection
with hydrothecate and intermediate internodes. It has not been found by any expedition subse-
quent to Pourtales’s explorations of the Gulf Stream. The species has not been seen by the present
writer.

Type—~In Museum of Comparative Zoology, Cambridge, Massachusetts,

PLUMULARIA PROFUNDA, new species.
(Plate VIII, tigs. 2, 3.)

Trophosome.—Colony attaining a height of 6 inches, pinnately branching, forming a flabellate
structure; stem consisting of a central tube from which the hydrocladia arise, surrounded by a
number of supplementary supporting tubes, fascicled except at distal portions of the branches,
the nontascicled part being divided irregularly into internodes the shorter of which bear one and
the longer two hydrocladia upon strong processes from the stem; where one hydrocladium only

tQOriginal description.
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springs from an internode it is borne on a process from the proximal part of that internode, and
where there are two hydrocladia to a single internode they spring from the proximal and distal
ends of that internode; there is a hydrotheca borne on each process at its junction with the stem;
hydrociadia alternate, borne on the main stem and its branches and divided irregularly into inter-
nodes which bear one or two hydrothec:v cach; where there is a single hydrotheca to an internode it
is borne near the middle of that internode, but where there are two hydrothecie to an internode they
are borne on the ends of that internode. Iydrothecic deep, cylindrical, almost twice as deep as
wide, margin circular amd even, very slightly everted; the hydrothec:: borne on the hydrocladial
processes at their junction with the stem are shorter than the others; lateral nematophoves borne
on very slight processes of the internode, just below the top of the hydrothecic; a mesial nemato-
phore between adjacent hydrothecie, often two on the proximal internode of the hydrocladium
and an apparently irregular number on the main stem and its branches.

Gonosome.—Gonangia ovate, with a circular aperture and containing a number of developing
ova. They are borne on the hydrocladia at the bases of the hydrothec:c and are cach provided
with a pair of nematophores.

Distribution.—Albatross Station 2415, lat. N. 30° 44/, long. W. 79> 26/, 440 fathoms; Albatross
Station 2667, lat. N. 30° 53/, long. W. 790 12/ 30", 273 fathoms.

This interesting form is so ditterent from the other species of Plumularia that it may eventually
be found worthy of a new genus. The structure of the stem appears to be very similar to that
found in the family Perisiphonidiv of Allinan; the hydrotheca: on the stem at the axils of the
hydrocladia show its affinity with the catharina group of Plumularia, while the shape of the
hydrothecie reminds one forcibly ot P. cylindrica Kirchenpauer.

Type slides.—Cat. Nos. 18611, 18612, U.S.N,M.; Cat. Nos. 11719, 11720, Mus, State Univ, Iowa;
also in collection of the author.

PLUMULARIA DENDRITICA, new species.

(Plate VIII, figs. 4-6.)

Trophosome.—Colony attaining a height of 18 inches, profusely branching in an arborescent
manner, there being branches of at least six different ranks. The main stem branches in an
irregular manuner and these branches divide several times irregularly until the hydrocladia-bearing
branches are reached, when the branches assume a pinnate form; stem fascicled, the central tube
being divided into irregular but usually very long internodes, each of which normally bears several
hydrocladia on processes from the sides of the tube; these processes also bear a small projection
such as Dr. Fewkes calls a nematophore in I, caulitheca; the nodal joints become less frequent
toward the distal eunds of the branches; there are no hydrothecie on the stem or any of the
branches except the hydrocladia; hydrocladia alternate, divided into rather loug regular hydro-
thecate internodes, with an occasional very short intermediate internode, the nodes being frequently
associated with one or two internal thickened ridges which simulate nodal joints and give the
appearance of several very short internodes. Hydrothec closely approximated, very small, deep,
about twice as deep as wide, margin sinuous in front and obliquely cut away at the postero-lateral
corners, aperture slightly less than the greatest diameter of the hydrotheca; supracalycine
nematophores borne on very small projections just above and inside of the top of the hydrothec:w,
and usually pendant within the cavity of the latter; a single mesial nematophore is borne on a
stout process below the base of each hydrotheca, a cauline nematophore is found at the axil of
each hydrocladium, and several on each internode ot the stem.

Gonosome,—Not known,

Instribution.—Near Little Cat Island, Bahamas, shallow water, State University of Iowa
Expedition. )

Type slides.—Cat. Nos. 11717, 11718, Mus. State Univ. lowa; Cat. Nos. 18613, 18614, U.S.N.M.;
also in the collection of the author,

This is probably the bulkiest speecies of Plumularian hydroid yet discovered in American
waters. The stem in one of our specimens is over half an inch in diameter and greatly resembles
a gorgonian stem,
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PLUMULARIA PAUCINODA, new species.
(Plate VIII, tigs. 7-9.)

Trophosome.—Colony (incomplete) attaining a height of 1} inches, unbranched ; stem fascicled,
irregularly divided into internodes; hydrocladia borne on a tube running along the face of the
stem and branches, supported on stout projections from the stem, divided into long, irregular
internodes, each bearing several (about four) hydrothecie. Hydrothecie rather distant, deep,
anterior margin slightly deflected, aperture circular and entire; supracalycine nematophores borne
on projections from the hydrocladium near the level of the top of the hydrothec:r: a mesial nema-
tophore on a projection just at the base of each hydrotheca, and two others between this and the
next hydrotheca below; cauline nematophores distributed along the anterior cauline tube from
which the hydrocladia spring.

Gonosome.—Unknown.

Distribution.—Albatross Station 2330, lat. N. 232 10/ 487, long. W, 822 19’ 15", 121 fathoms.

This species differs from all the other representatives of the genus in having several hydro-
thecie borne on a single internode, a feature found in the genus Diplopteron. In the absence of
the gonosome, the place here given the species is of course provisional.

Type.—Alcoholic specimen in United States National Museum.

ANTENNULARIA Lamarck (modified).!

Nemertesia LAMOUROUX (moditied), Hist. des Pol. coral. flex., 1816, p. 161.
Antennularia LaAmarck, [Hist, Nat. des Anim. sans Vert., 1836, 11, p. 155.

Trophosome.~Cenosare of stem canaliculated; hydrocladia usaally arranged in verticils, but
sometimes scattered irregularly over the stem. Nematophores large, trumpet-shaped.

Gonosome.—Gonangia borne on processes from the stem, usunally oblong-ovate, or sac-shaped,
and without protective appendages.

In his Report of the Hydroida of the Gult Stream (1877), Allman separated from the genus
Antennularia a species characterized by having the hydrocladia scattered over the stem instead of
being arranged in verticils. For this species he constituted the genus dnfennopsis. In his Report
on the Plumularidie secured by the Challenger, Professor Allman abandons the genus Antennopsis
as untenable. In the former work, however, he points out a much better generic character, but
evidently did not at that tine feel justified in adopting it. Ile says:

In all the speeies of Antennularia which I have examined the canosare is canaliculated, the hydrosomal cav-
ity being thero represented by a network of intercommunicating canals., In Antennopsis kippuris the hydrosomal
cavity is of the ordinary simple type, but we do not yet know enough of the species which may compose the genus
Antennopsis to enable us to regard this as a true generic character.”

A number of species brought to light since the above was written indicate that the canalicu-
lated ceenosarc is a good generie character. Its adoption will exclude, however, Antennularia
Sfascicularis, described by Allman among the Challenger Plumularid:e,

Distribution of American species of Antennularia.
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I See discussion of genus Plumularia, especially the confusion regarding the gencric names introduced by Lamarck

and Lamouroux.
2 Memoirs of the Museum of Comparative Zoology, V, No. 2, p. 34.
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KEY TO AMERICAN SPLECIES OF ANTENNULARIA.

ings, proximate hydrothec:e divided from stem by two nodes
......................................................... anfennina.,

‘ Intermediate internodes present, internodes without internal thicken-
Hydrozladia strictly verticillate...... .. .. ‘ Proximate hydrotheca: not divided from stem by nodes_.... americand.

Less than six hydroeladia to each verticil. Intermediate internodes
normally absent ... ..o L simpler.
Hydrocladial internodes with distinet internal thickenings....rugosa.
[ 1lydrocladia borne on very long stout processes from stem. Color of
. s oy colony, brown ... ... .oL geniculata
Hydroeladia not strictly verticillate. ...,  COIONY, BIOWH oooeeeunonn ionnnriionan e o AP ‘ .
y b ¢ Hydrocladia burne on processes of moderate size. Color of colony, yel-
[ oW o e e e vemeee i pinnata,

The arrangement of internodes in the American specimens is utterly unreliable, as the char-
acteristic features of both 1. antennina and A. ramosais often, indeed usmally, found on the same
hydrocladium, the proximal portion being made up of alternate hydrothecate and intermediate
internodes.

ANTENNULARIA ANTENNINA (Linnzus).
(Plate IX, figs. 1, 2.)

Sertularia antennine LINN.EUS, Systema Nature, 1788, p. 1310,

Sertularia antenning PALLAS, Eleuchus Zoophytorum, 1766, p. 146.

Nemertesia antennina Lamorrovx, Iist. des Polyp. coral. flex., 1816, p. 163,

Antennularia indivisa Ladarck, Anim. sans Vert., 1836, 2d ed., II, p. 156.

Antennularia antenning JoOuNstonN, Brit, Zooph., 1817, 2d ed., p. 6.

Antennularia antennine HiNcxs, Brit, Hydroid Zoopls., 1863, p. 280.

Nemertesie antenning KircneNpraver, Ueber die Hydroidenfam. Plumularidae, 1876, Pt. 2, p. 51.

Anlennularia antenning MARKTANNER-TURNERETSCHER, Die Iydroiden des k. k. naturhis., Hofmus., 1890, p. 260.

Trophosome.—Colony growing in dense clusters of upright stems, attaining a height of 8 to 10
inches, unbranched or very sparsely branched; stem with the cwenosare canaliculated, divided
into obscure internodes, each of which bears a verticil of hydrocladia on processes from its distal
end, there being usually more than six hydrocladia to each verticil; hydroeladia divided into
alternating hydrothecate and intermediate internodes, the former being the longer. Hydrothecie
small, cup-shaped, with slightly everted margins; supracalycine nematophores present; a mesial
nematophore at the base of each hydrotheca, one and sometimes two to each intermediate
internode, and two in the axil of’ eacl hydrocladinm.

Gonosome,.—CGronangia ovate, with a subterminal aperture, borne singly in the axils of the
hydrocladia. '

Distribution.—Shovres of Europe and Great Britain (Hincks); Newport, Rhode Island (Verrill);
Albatross Station 2066, lat. N. 420 207, long. W, 652 50’; depth, 65 fathoms; Albatross Station
2302, lat. N. 35° 14/, long. W. 752 03’; depth, 71 fathoms.

ANTENNULARIA AMERICANA, new species.
(Plate IX, figs. 3, 4.)

Trophosome.—Colony unbranched or sparsely branched, attaining a height of 9 inches.
Ceenosare extensively canaliculated; hydrocladia arranged in distinet verticils of usually more
than six, each borne on a very long process from the stem, iohich is not sepavated from the proximal
hydrvotheca by more than one node; proximal portion of each hydrocladium made up of hydro-
thecate internodes only, distal portion usually showing intermediate internodes; all hydrocladial
internodes more slender than in A. antennina, Hydrotheew small, cup-shaped, with margins some-
times slightly everted, borne below the middle of the internodes; a pair of large supracalycine
nematophores borne on small processes below the postero-lateral margin of each hydrotheca; a
mesial nematophore below each hydrotheea, and one or two on each intermediate internode or
above each hydrotheca where the intermediate internodes are absent; two or three cauline nema-
tophores in the axil of each hydrocladium, and the others scattered somewhat irregularly over
the stem.
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Gonosome.—Gonangia ovate, borne singly in the axils of the hydrocladia.

Distribution.—Albatross Station 2014, lat. N. 36° 41/, long. W. 742 39’; depth, 373 fathoms;
Albatross Station 2265, lat. N, 370 08/, long. W. 742 36/, 58 fathoms; Albatross Station 2268,
lat. N. 350 11/, long. W. 752 06/, 68 fathoms; Albatross Station 2592, lat. N, 35° 03/, long. W,
75012/, 120 fathoms.

This species is evidently very closely allied to A. antenning, but the character italicised above
appears constant, and this, together with the fact of its being from deeper water, seems to warrant
its separation. The arrangement of the hydroeladial internodes is also different, but this is an
exceedingly variable character, as already Intimated.

Type slides.—Oat. Nos. 18553, 18554, U.S.N.M.; Cat. Nos. 11696, 11697, Mus. State Univ. Iowa;
also in the collection of the author.

ANTENNULARIA SIMPLEX Allman.
(Plate IX, fig. 5.)
Antennularia simples ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 34, pl. xx1.

Trophosome.—Colony attaining a lhieight of about 5 inches, simple, or very sparsely branched;
stem, with canaliculated ewnosare, bearing verticils of hydrocladia on strong processes; hydro-
cladia arranged in verticils of three to five each, and divided into internodes, each of which bears
a hydrotheca near its proximal end, an occasional intermediate internode being found on the distal
portions of the hydrocladia. Hydrotheca rather small, cup-shaped, with slightly everted margins,
placed on the lower eunds of the internodes; supraecalyeine nematophores large, as long as the
hydrothec:ie, borne on processes from the internode; mesial nematophores large, two to each
internode, one being above and the other below the hydrotheca; cauline nematophores scattered
over the stem.

Gonosome.—(ronangia rather small, ovate, with an oblique aperture, borne in the axils of the
hydrocladia.

Distribution.—Off Alligator Reef; depth, 86 fathoms (Pourtales); Albatross Station 2265,
lat. N. 37° 08/, long., W. 74° 36/, 70 fathoms; lbatross Station 2014, lat. N, 360 41/, long. W. 74°
39/, 373 fathoms; (Albatross Station 2269, lat. N. 35° 13/, long. W. 75° 05/, 48 fathoms; Albatross
Station 2342, lat N, 230 11/, long. W, 820 20/, 201 fathoms; Albatross Station 2592, lat. N. 350
02/, long. W, 752 12/, 120 fathomns; State University of Iowa expedition, Pourtalés Plateaun, 70
to 80 fathoms,

This species is closely allied to A. ramosa, but ditfers in being generally simple, not branched,
and in having a muech less nunber of hydrocladia to each verticil. Some specimens appear at
first sight to have the hydrocladia pinnate and opposite, but as a rule there are three to five
hydrocladia arranged in verticils as described above.

Type.—In the Museam of Comparative Zoology, Cambridge, Massachusetts.

ANTENNULARIA RUGOSA, new species.
(Plate X, figs. 1, 2.)

Trophosome.—Colony attaining a height of 6 inches, unbranched; stem with canaliculated
cenosare and bearing hydrocladia in closely set verticils of six or eight; hydrocladia borne
on stout processes of the stem, swollen at the proximal end and having their lower sides reenforced
by a remarkable thickening of the perisare; internodes very long and irregular, sometimes bearing
more than one hydrotheca, divided by sharply marked internodes, with their cavities partially
divided by numerouns and irregularly disposed chitinous septal ridges or thickenings, which often
resemble nodal joints, thus imparting an appearance of many internodes, where in reality there is
only one. Hydrothec:we rather small, short, eylindrical, with the postero-lateral margins often cut
away, and supported below by a noticeable thickening of the internode; supracalycine nemato-
phores present; two or three mesial nematophores between adjacent hydrothecw; cauline nemato-
phores scattered rather sparsely over the stem.

Gonosome.—Not known,
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Distribution.—Albatross Station 2260, oft Marthas Vineyard, 46 fathoms.

This very distinet species recalls the lagenifera group of the genus Plumularie in the numerous
thickened internal ridges in the hydrocladia, but is almost unique in the possession of a peculiar
support of the hydrocladia effected by a notable thickening of the perisare on the under or
external surface of each hydrocladium. The processes of the stem which sapport the hydrocladia
are unusually short, and each bears a swollen protuberance upon its upper sarface.

Type slides.—Cat. No. 18359, U.B.N.M.; Cat. No. 11692, Mus. State Univ. Towa; also in the
collection of the author.

ANTENNULARIA GENICULATA, new species.
(Plate X, figs. 3,4.)

Trophosome.—Colony attaining a height of 5 inches, unbranched; stem with canaliculated
ccenosare, divided into internodes, and bearing scattered hydrociadia on processes which have a
distinet tooth-like projection on the upper surface; distal portion of stem geniculated ; hydrocladia
borne on long, stout processes scattered over the surface of the stem, but often showing a tendency
to a verticillate arrangement; first internode very short, without hydrotheca; second long,
hydrothecate, the remainder of the hydrocladinm being composed of alternating hydrothecate and
intermediate internodes, the latter being the shorter. Hydrotheea subceonical, about as deep as
wide, and borne just below the middle of the internode; nematophores rather large, supracalycine
pair present; a mesial nematophore at base of each hydrotheca, one or two ou each intermediate
internode, and a few cauline nematophores scattered rather sparsely on the stem, there being one
or two in the axil of each hydrocladium.

(tonosome.—Gonangia borne in pairs in the axils of the hydrocladia, large, ovate, with the
distal end turned to oue side and the aperture directed laterally. .

Distribution.—Albatross Station 2415, lat. N, 30° 44/, long. W. 790 26/, 440 fathoms; Albatross
Station 2667, lat. N, 30° 53/, long. W. 79° 13/, 273 fathoms; Albatross Station 2668, Tat. N. 300 59/,
long. W. 792 3%/, 204 fathoms; Albatross Station 2669, lat. N. 31° 09/, long. W. 790 34/, 352 fathoms.

This species illustrates the complete intergradation, so far as distribution of hydrocladia is
concerned, between the genera Awntennularie and Antennopsis. Indeed, if only the distal portion
of a colony were examined one would be inclined to call it a Plumularia, for the hydrocladia are
often pinnately arranged toward the end of the stem.

Type slides.—Cat. Nos, 18361, 18562, U.S.N.M.; Cat. Nos, 116389 11690, Mus. State Univ, Iowa;
also in the collection of the author.

ANTENNULARIA PINNATA, new species.
(Plate X, figs. 5,6.)

Trophosome.—1Ilydrocaulus unbranched or sparsely branched, attaining a height of about 3
inches; stem with few canosarcal eanaliculi; in some specimens these seem to be largely obliter-
ated, as if the ceenosare had been broken down by maceration, in others they are as prominent as
usual in this group; hydrocladia borne on moderately long processes from the stem, pinnate, alter-
nate, or scattered (according to age of specimen or the part of the colony examined), composed of
regularly alternating hydrothecate and intermediate internodes, divided by well-marked nodes,
often accompanied by internal thickenings at the ends of the internodes; twe nodes between
proximal hydrotheca and the stem. Hydrothec distant, cup-shaped, about as deep as wide,
situated near the middle of the internodes; nematophores large, a supracalycine pair, a mesial
one below each hydrotheea, and another on each intermediate internode; a pair of cauline nema-
tophores in the axil of each hydrocladium, and others scattered over the stem.

Gonosome.~Not known.

Distribution.—U. S. I'ish Commission Station 872, Iat. N. 400 06/, long, W. 70° 24/; depth, 86
fathoms; Station 949, lat. N. 40° 03/, long. W. 70° 31/; depth, 100 fathowms.

This species is darker c¢olored than most of the genus, being dark brown, lightening to horn
color in the distal parts., The hydrocladia are more rigid than usual, and are often arranged
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pinnately along a considerable portion of the stem, but they are always irregularly distributed
in the distal part of the colony. A verticillate arrangement is not apparent in any of the
specimens at hand, which might easily be mistaken for a species of Plumularia, so pronounced is
the pinnate arrangement of the hydrocladia.

Type slides.—Cat. Nos. 18633, 18634, U.S,N.M.; Cat. Nos. 15320, 15,521, Mus. State Univ. Iowa;
also in the collection of the author.

MONOTHECA, new genus.
Monopyris KIRCHENPAUER, Ueber die Hydroidenfamilic Phummularid:e, 1876, Pt. 2, pp. 17, 21.

Trophosome, —Stem simple or sparsely branching, divided into internodes; hydrocladia bear-
ing each a single hydrotheca and consisting of two internodes, of which the distal one bears the
hydrotheca and supports two supracalycine nematophores on an enlargement or a bifurcation of
its distal end.

(Fonosome,—Gonangia borne on the stem, usually on the proximal portion, ovate or sac shaped,
and without protective appendages.

Kirchenpauer, in his work on the Plumularid:v referred to above, divided the old genus
Plumularia into three subgenera, which he ecalled ¢ [Isicola,” “ Anisocola,” and ¢ Honopyxis,”
The first and second of these were based upon characters which are of little systematic impor-
tance, that is, the possession or absence of intermediate internodes on the hydrocladia. The
third subgenus, Honopyris, as Bale justly remarks, ¢is founded on a more valid distinetion,”!
the possession of a single hydrotheca to each hydrocladium. It therefore seems convenient and
proper to raise the subgenus to geuneric rank. The name Monopyxis, however, was preoceupied
by Ehrenberg in 1834. 1 therefore propose the name Monotheca as the generic appellation of
the group. '

MONOTHECA MARGARETTA, new species.
(Plate X1, figs. 1-3.)

Trophosome.—Colony attaining a height of about one-fourth of an inc¢h, usnally unbranched, but
occasionally sending oft a single lateral branch, stem not fascieled, divided regularly into internodes,
cach of which bears a hydrocladium on a process from its distal end, and plaiuly geniculate, there
being a bend opposite the origin of each hydrocladium; hydrocladia consisting of a proximal
short internode bearing neither hydrotheca nor nematophore, and a distal longer internode bearing
a hydrotheca and bifurcating at its distal end, thus furnishing supports for the two supracalycine
nematophores. Hydrothecie conical, rather deep. margin circular and entire; supracalycine
nematophores overtopping the hydrotheca and borne on the forked ends of the hydroeladia; a
mesial nematophore at the base of each hydrotheca, two to four nematophores in the axil of each
hydrocladium, and one cauline nematophore to each internode of the stem.

Gonosome.—Not known,

Distribution.—Shallow water, near Little Cat Island, Bahamas. State University of Iowa
expedition. Found attached to alg:w,

This is an exceedingly delicate and graceful species, which is affectionately dedicated to the
author’s mother. It may be readily distinguished from its nearest allies by the distinetly forked
condition of the distal ends of the hydrocladia.

Type slides.—Cat, Nos. 11715, 11716, Mus. State Univ. lowa; Cat. Nos. 18615, 18616, U.S.N.M.;
also in the collection of the author.

ANTENNOPSIS Allman (moadified).
Antennopsis ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 34.
Trophosome.—Stem jointed; coenosarc not canaliculated; hydrocladia scattered irregularly

over the stem, sometimes approaching a verticillate arrangement.
Gonosome.—Gonangia borue in the axils of the hydrocladia, without protective appendages.

! Australian Hydroid Zoophytes, 1884, p.123
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In working over the material collected by Count Poartales in the Gulf Stream, Professor
Allman found a specics allied to Antennularia, but with hydrocladia scattered over the stem
instead of being arranged in vertieils, for which he formed the genus Antennopsis. As already
noted, the examination of the Challenger Plumularidie convinced Allman that his genus Anten-
nopsis was untenable on account of its complete intergradation with Anéennularia. By using
the canaliculated cienosare as a delinite character of Antennularia, the remaining torms with scat-
tered hydrocladia can be conveniently grouped under o separate genus, and I therefore reestab-
lish Antennopsis for the reception of those forms which would be included under the original defi-
nition, minus those having scattered hydrocladia in counection with a canaliculated coenosare.
So far as I have been able to ascertain, the genus thus circumscribed is represented in American
waters only.

Distribution of Awmerican species of the yenus Lntennopsis.

[ Al the species are found in the Floridian and West Indian region.]
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The above table indicates that this genus is well circumseribed both in geographical and bathy-

metrical distributiou.
KEY TO AMERICAN SPECIES OF ANTENNOI'SIS,
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ANTENNOPSIS HIPPURIS Allman.
(Plate XI, figs. 4-6.)

Antennopsis hippuris ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 35, pl. XXI.
Antennopsis hippuris Fuwkes, Bull. Mus, Comp. Zool., 1880, VITI, No. 7, p. 128,

Trophosome.—Colony attaining a height of about 2 inches, not branched; stem straight, not
fascicled nor canaliculated, divided into irregular internodes, each-of which supports & hydro-
cladium on a stout process from its distal end; hydrocladia scattered on all sides of the stem,
slender, divided into alternating hydrothecate and intermediate internodes. Hydrotheci: borne
on proximal parts of internodes, rather deep, cup shaped, margins not everted; supracalycine
nematophores present; a mesial nematoplhore at the base of each hydrotheca, another on the
same internode above it, two on each intermediate internode, and one on the lower side of each
hydrocladial process of the stem.

Glonosome—CGonangia borne singly in the axils of the hydrocladia; male long and slender,
with an oblique terminal orifice; female shorter, stouter, slipper-shaped, with the orifice lateral.

Distribution.—Off Double-headed Shot Key, 193 fathoms (Pourtales); Biake, lat. N. 327 07/,
long. W. 78 37/, 229 fathoms; Albatress Station 2663, lat. N, 20° 47/, long. W. 80° 06/, 263 fathoms,

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

ANTENNOPSIS DISTANS, new species.
(Plate XII, figs. 1,2.)

Trophosome.—Colony attaining a height of 6 inches, branching in an irregularly alternate
manner; stem fascicled, branches fasciceled proximally and nonfascicled on their distal portion,
and supporting hydrocladia upon long processes; hydrocladia often arranged in a pinnately
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alternate manner, especially on the distal part of cach branch, but usually scattered more or less
over the branches; ftwo or three proximal hydrocladial internodes without hydrothec:e, the
remainder being long and hydrothecate, with only an occasional short intermediate internode.
Hydrothee:we distant, small, shallow, cup-shapes], and usually borne on the distal portion of a long
internode, but the proximal hydrothecs may be below the middle of its internode; supracalycine
nematophores present, two mesial nematophores below the hydrotheca on each long internode; o
cauline nematophore in the axil of each hydrocladium.

Gonosome.—Gonangia ovate, borne singly near the axils of the hydrocladia.

Distribution.— Albatross Station 2322, lat. N. 232 11/, long. W. 82© 18/; depth, 115 fathoms.

This species is peculiar in having the distant hydrothec:c borne on the distal ends of the long
slender internodes.

Type slides.—Cat. Nos. 18569, 13570, U.S.N.M.; Cat. Nos, 11684, 11686, Mus. State Univ. lowa;
also in the collection of the author.

ANTENNOPSIS LONGICORNA, new species.
(Plate X1I, figs. 3,1.)

Trophosome.—Colony of incomplete specimen attaining a height of about 2 inches, branching
in a dendritic manner, color of main stem and branches black; stem and main branches fascicled;
hydrocladia-bearing branches not fascicled, except proximally, divided into irregular internodes
and bearing hydrocladiaon very long proeesses, usually from their distal ends; hydrocladiascattered,
with a tendency toward a pinnate arrangement, slender; proximal internode long and slender,
bearing a hydrotheca on its proximal portion, the remainder of the hydrocladia being made up of
alternate long hydrothecate and short intermmediate internodes with very distinet nodes. Hydro
thecie distant, shallow, cup-shaped, situated on the proximal portions of the long internodes;
supracalycine nematophores present, one mesial nematophore to each internode; a pair of cauline
nematophores in the axil of each hydrocladium, and occasionally one on the distal part of the long
projection which bears the hydrocladium.

(lonosome,~—Not known,

Distribution.—Albatross Station 2335, lat. N, 230 11/, long. W. 820 20/; depth, 204 fathoms.

This species Is very near A. nigra and may be identical with it, but the very long processes
from the stem seem to constitute a perfectly constant character, as does the position of the hydro-
thece on the proximal portions of the long internodes. There seems to be a tendency on the part
of the hydrocladia to break off at the end of the long process from the stem. On oune branch of a
specimen before me the hydrocladia are all broken off in this way, leaving the stem with the
processes well displayed, resembling somewhat the gonosome of Hippurella longicarpa.

Type siides.—Cat. Nos. 18363, 18364, 18365, 18366, U.S.N.M.; Cat. Nos, 11687, 11688, Mus. State
TUniv. Towa; also in the collection of the author,

ANTENNOPSIS NIGRA, new species.
(Plate XTI, figs. 5,6.)

Trophosonie,.—~Colony attaining a height of 5§ inches, branching in a dendritic manner; stem
and main branches very dark brown or black, the latter strongly geniculate, giving oft’ hydro-
cladia bearing branchlets at the geniculations; main stem and branches strongly fascicled ; hydro-
cladia scattered, very slender, supported on long processes of the branches; proximal internode
sometimes with a hydrotheca necar its middle, but usvally short and nonhydrothecate, the
remainder of the hydrocladinm being composed of alternating hydrothecate and intermediate
internodes, the former being the longer. Hydrothecwe distant, borne near the middle of the
internodes, quite shallow, cup shaped, much wider than deep; supracalycine nematophores
present, a mesial nematophore below the base of each hydrotheca, and one on each intermediate
internode; two cauline nematophores in the axil of each hydrocladium, where there is also a small
conical process, which may be a modified nematophore.

Gonosome.—Not known,

Distribution.—Albatross Station 2330, Iat. N. 23° 11/, long. W. 822 19/; depth, 121 fathoms.
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The very dark color of the fascicled main stem and branches, together with the regular and
emphatic geniculations of the latter, make this a very well-marked form.

Type slides,—Cat. Nos. 18567, 18568, U.S,.N.M,; Cat. No. 11685, Mus. State Univ. lowa; also in
the collection of the author.

ANTENNOPSIS ANNULATA (Allman).
(Plate X1I, tigs. 7-9.)
Hippurella annulata ATLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 36, pl. XXI.
Antennopsis ramosa FEWKES, Bnll. Mus. (‘fomp. Zool., 1881, VIII, No. 7, p. 133, pl. 111.

Trophosome.—Colony attaining a height of 6 inches, pinnately branched basally and irregu-
larly branched distally; stem fascicled, branches not fascicled, divided into internodes, each of
which bears a hydrocladinm on a long process from its distai end; hydrocladia alternate on
proximal portion of branch, seattered or verticillate on distal portion, and divided into alternating
long hydrothecate and short intermediate internodes, there being usually three closely approxi-
mated aunnulations at the nodes. Hydrothec:ic deep, cylindrical, with entire slightly everted
margins; supracalycine nematophores borne on processes from the internode; one mesial nemato-
phore at the base of each hydrotheca and another on the proximal end of the intermediate
internode; a cauline nematophore on each hydrocladial process of the branch and one on the
proximal part of each internode.

Gonosome.'—Gonangia long, with a somewhat bottle-shaped neck, approaching those of
Plumularia setacea in shape, and found singly in the axils of the hydrocladia.

Distribution.—Off' Pacific Reef, 283 fathoms (Pourtales); Blake, oft Savannah, 229 fathoms;
Albatross Station 2601, lat. N. 34° 39/, long. W. 75° 33/, 107 tathoms.

A specimen distinetly referable to this species is among the Albatross material trom the
West Indies, The gonosome was fortunately present and proved to be quite characteristic of the
genus Antennopsis. The genus Hippurella, as established by Allman on the arrangement of the
Iydrocladia, I do mnot regard as tenable on account of the complete intergradation between
Hippurella and Antennopsis.

The type of A ntennopsis ramosa which Doctor Faxon sent e from the Museum of Comparative
Zoology, bearing the locality label quoted in the description, I am unable to separate from
Hippurella annulate of Allman. The trophosome agrees in every detail with Allman’s deseription
and figures of the latter species and with Albatross specimens that must be referred to this
species.

Type.—In the Museum ot Comparative Zoology, Cambridge, Massachusetts.

MONOSTACHAS Allman.

Monost-rehas ALLMAN, Mem. Mus, Comp. Zool., 1877, V, No. 2, p. 36.

Trophosome.—Colony branched, usnally in a dichotomons manner; stem not fascicled; hydro-
cladia always springing from the upper sides of the branches; otherwise closely resembling those
of Plumularia, especially the catharina group, from which it differs in the entire absence of
cauline hydrotheciv.

GFonosome.—(ronangia without protective branches of any kind, ovate, with terminal or
subterminal apertures.

MONOSTACHAS QUADRIDENS (McCrady).
(Plate X111, figs. 1-4.)

Plumwlaria quadridens McCrapy, Proc. Elliott Soc., April, 1857, p. 97.
Plumularia quadridens Louts Acassiz, Cont, Nat. Hist. U. 8., 1862, 1V, p. 338.
Plumularia quadridens ALEXANDER AGAssiz, North Amer. Acalephi, 1865, p. 140,
Monostwchas dichotoma ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 37.
Monostachas dicholoma FEWKEs, Bull. Mus. Comp. Zool., 1881, VIII, No. 7, p. 128,

Trophosome.—~Colony attaining a height ot 6 iuches, flabellate in general form, branching
dichotomously; stem not fascicled, with indistincet internodes and branching at irregular intervals,

Hitherto undeseribed.



76 AMERICAN HYDROIDS.

the branches which bear the hydrocladia being divided into long internodes, each of which bears
a hydrocladinm on its upper side and distal end; a hydrocladium springs from the stem at each
forking; hydrocladia divided into alternating hydrothecate and intermediate internodes, which
are short and join each other under the hydrotheci by oblique nodes and above the hydrothecae
by straight nodes. ITydrotheewx large, campanulate, separated by at least twice their height;
supracalycine nematophores present, reaching above the level of the hydrothecse and borne on
distinet processes from the hydrocladial internodes; a mesial nematophore at the base of each
hydrotheca, and two to each intermediate internode; cauline nematophores numerous in linear
series along the upper side of each branch.

(onosome.—Gonangia sac-shaped; borne on short processes below the bases of the hydrothec:e,
each being protected by a pair of basal nematophores.

Distribution—Off Pacific Reef (Pourtalvs); Blake, off Barbados, 76 fathoms; Albatross, 26
stations in the North Atlantic, from Marthas Vineyard southward, 12 to 296 fathoms; Charleston,
South Carolina (McCrady).

In thie northern part of its range this beautiful species grows to a much greater height than
the specimens described by I’rofessor Allman under the name Monostwchas dichotoma, and often
assumes a straggling habit of' growth very different from the compact, flabellate form of the type
The mode of branching seems to be constant, and I have seen no deviation from it in thé immense
" number of specimens from the Albatross collections which I have handled. Although I have been
unable to find specimens intergrading entirely between Allinan’s type and the straggling torm just
mentioned, it hardly seems justifiable, in the absence of any good structural point of difference
to separate the two and regard them as distinct.

Specimens of Plindaria quadridens from Charleston, which Doctor Agassiz kindly sent me from
the Museum of Comparative Zoology, agree very well with specimens of Monostwchas dichotom .
Allman, except in size, the Charleston specimens being much smaller than those secured by the
Bluke and the Albatross. Otherwise the two forms agree so exactly in detail that I am unable to
separate them, and am therefore compelled to regard . dichotoma as a synonym of . quadridens.
The genus MHonostwechas, however, seems tenable, and necessitates the removal of the species to
that genus.

ANTENNELLA Allman.

Anlennelle ALLMAN, Mem. Mus. (fomp. Zool,, 1877, V, No. 2, p. 38,

Troplhosome.—Colony consisting of hydrocladia springing directly from the hydrorhiza
without the intervention ot stems or branches; hydrocladial internodes and hydrotheci as in the
catharina group of the genus Plumularia,

(fonosome.—Not known.

Hincks regarded a species of this genus as a variety of Plumularia catharina which had
adopted a ditferent habit of growth. In one species, Plumularia filicaulis Poeppig, the mode
of growth of both Plumularia and Antennelle is seen in a single colony, but this may possibly
represent stages of growth rather than an essentially different habit. The entire absence of the
stem seems to be a constant character of the present species, however, and until intergrading
forms are found it is probably wisest to leave Allman’s arrangement undisturbed. The writer is
inclined to think, however, that the group of genera first deseribed by Allman and arranged
almost, if not quite, exclusively on the branching habit of the various species is not entirely
satisfactory, throwing together as it does species quite dissimilar in details ot structure and
separating into distinct genera forms which agree exactly in details, such as the arrangement
of internodes and nematophores and shape of the hydrotheca. [t seems unbelievable that this
identity of detail should be the result of approximation from different types rather than an
evidence of close relationship. It may ultimately prove best to gather into a separate genus
all of the species now in the genera Plumularia, Monostwchas, and Antennella, which have the
arrangement of internodes, hydrotheciv, and nematophores, which is found in Plumularia
catharina, and consider the manner of branching as of secondary importance, useful wmerely for
specific characters.
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ANTENNELLA GRACILIS Allman.
(Plate XIII, tig. 5.)
Antennella gracilis ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 3%, pl. xx11.

Trophosome.—Colony attaining a height of about 1 inch; stem absent; hydrocladia springing
directly from the root stalk, divided into alternating hydrothecate and intermediate internodes,
the former being slightly the longer and separated from the internodes below by a distinet
oblique node, and from the internodes above by an indistinet straight node.  Iydrothecie deep,
cylindrical, with margins not everted; supracalycine nematophores borne on long processes
from the internode, which reach to the middle of the side of the hydrotheca: the nematophores
themselves scarcely reach the top of the hydrotheca; mesial nematophores, one above and one
below each hydrotheca and two on each intervening internode.

Gonosome.—~Not kunown.

Distribution.—Oft Carysfort Reef (Pourtales); depth, 60 fathoms; _1ibatross Station 2607,
lat. N, 342 38/, long, W, 767 127; depth, 18 futhoms; State University of lowa, Bahama expedi-
tion, near Habana; depth, 150 to 250 tathoms,

CALVINIA, new genus.!

Trophosome—~Colony pinnately branching; stem fascicled; hydroeladia divided into regular
internodes, each bearing a hydrotheea; a small, apparently aborted cauline hydrotheea in the axil
of each hydrocladium, all of the remaining hydrotheca: protected by jointed nematophorous
branches springing from their bases.

Gonosome.~—Gonangia ovate, sac-shaped, springing from the side of the proximal nemato-
phorous branch on each hydroeladium.

This very striking generic form is entirely distinct from any other Elentheroplean plumu-
larians. A number of other genera have nematophorous branches for the protection of the
gonangia, but this is the only form that has produced a nematophorous branch for the protection
of each hydrotheca, The homology of these strange structures is hard to explain. They do not
seem to be highly specialized mesial nematophores, for there is still remaining an ordinary mesial
nematophore below the base of each hydrotheca. Among the Statoplea, Halicornaria ramulifera
Allman, a species dredged by the Porcupine, has practically the same arrangement, while the
genus  Aglaophenopsis Fewkes has a single-jointed and usually unbranched nematophorous
ramulus at the base of the proximal hydrotheca of cach hydrocladium.

CALVINIA MIRABILIS, new species.
(Plate XIV, figs. 1-3.)

Trophosome.—Colony attaining a height of 12 to 14 inches, flabellate in form, branches pinnate
and nearly opposite; stem and branches fascicled, with a tube running along the anterior surtace;
hydrocladia springing from stouf processes from this tube, and each process bearing a short,
seemningly stunted hydrotheca in its axil; hydrocladia alternate, divided regularly into hydrothe-
cate internodes. Hydrotheci: deep, cup-shaped, with entire and slightly everted margins,
borune on the distal portions of the internodes, the posterior side of each hydrotheca being free
from the internode for about two-thirds the height of the former. On the anterior side of each
hydrotheca there springs from the internode a curved nematophorous branch, composed of three
or more joints, besides the long, strong process of the internode with which they are continuous,
the whole branch eurving slightly over the hydrotheca, being four or five times as long as the
latter and having a nematophore on each of the joints; supracalycine nematophores springing
from near the bottom of the hydrotheca; a pair of nematophores on the process snpporting the
nematophorous branch, another pair on the distal portiou of each internode; a mesial nematophore
at the base of each nematophorous process, and numerous cauline nematophores scattered over
the stem and branches.

! Named in honor of my revered friend and teacher, Doctor Samuel Calvin, of the State University of Iowa.
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Gonosome.—Gonangia ovate, with large terminal apertures, borne on the sides ot the proximal
nematophoroas branches, and each bearing two nematophores near its base.

Distribution.— Albatross Station 2415, lat. N. 30° 44/, long. W. 799 26/; depth, 440 fathoms;
Station 2666, Iat. N. 307 438/, long. W. 790 49'; depth, 270 fathoms; Station 2667, lat. N. 300 53/,
long. W. 792 43/; depth, 273 fathoms; Station 2668, lat. N. 302 59/, Tong. W. 79° 3975 depth, 294
fathoms; Station 2669, 1at. N. 31° 09/, long. W. 79° 34'; depth, 352 fathoms.

Type sliles.—Cat. Nos. 18576, 18577, 18578, U.S.N.M.; Cat. No. 11713, Mus. State Univ. lowa;
also in the collection of the author.

SCHIZOTRICHA Allman (modified).
Schizotricha ALLMAN, Challenger Report, 1883, VII, P't. 20, p. 28.

Trophosome.—Ilydrocladia pinnately disposed, brauching once, twice, or oftener; bifurcating
beyond the first internode, at least in the mature colony.

(fonosome.—Gonangia springing from the stem or hydrocladia. It is not easy at first sight to
distinguish the trophosome of this genus from that of the genus Polyplumularia of Sars, in which
each hydrocladinm bears an accessory hydrothecate ramulus, which might be mistaken for a fork
or a branch of the hydrocladium itself were it not that the accessory branch is much smaller than
the hydrocladium from which it springs.

The gonosome of Polyphuinularic springs from the main branches and not from the hydroeladia,
as in the case in Schizotricha.

A study of the new species herein described seems to indicate that the forking of the hydro-
cladia is simply one of the many strange modifications found in this group for the protection of the
gonangia, as it is often absent in those parts of specimens which are not furnished with the
reproductive persons. If this is true, it is evident that the forking can not in strict propriety be
regarded as a character ot the trophosome, but an accessory part of the gonosomal system.

Distribution of Lmerican species of the genus Schizotrich,

G 0:;{,;11‘21111‘111;31- [ Bathymetrical. r

' o i
1to50 500100 100 to 200 200t 500 |
‘ fathoms. fathoms. fathoms. ' fathoms.

Species. ! Ch‘ll‘l(“lt;;
* and north- West In-.
ward.

i h CWAY .
dian. Norway

i S. dichotoma
! N.oparvula
| N tenella ..

8. gracillima .

KEY TO AMERICAN SPECIES OF SCHIZOTRICHA.

Hydrothec:a: about twice as deep as wide. ... ... i S. dichotoma.
Hydrothec: not deeper than wide:
Stem not faseicled ; one intermediate internode between adjacent hydrothecie...................... . S parrula.
Stem not fascicled; two intermediate internodes hetween adjacent hydrothecae ... ... .. ... .. S. tenella.

Stem fascicled; intermediate internodes normally absent ... .o . ... Ll S. gracillima.

SCHIZOTRICHA DICHOTOMA, new species.
(Plate XV, figs.-1-4.)

Trophosome.—Colony a single pinnate stem, attaining a height, in incomplete specimens, of
about 5 inches; stem f{ascicled; hydrocladia alternate, not fascicled, directed forward as in Plu-
mularic geminate Allman, each giving rise at its second internode to a bifurcation, one of the
resultant branches again forking, thus making four ultimate branches to each hydrocladium,
three being from one of the primary branches, the other being undivided with distant and irreg-
ularly disposed nodes, each internode bearing several hydrotheci; the branched division of the
hydrocladium has irregularly disposed hydrotheca: and will be more minutely described under the
gonosome. Ilydrotheci: on unbranched division of hydrocladium large, closely approximated,
very deep, adherent throughout their length to the hydrocladium; margin almost straight in
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front, but cut away at the postero-lateral corners, making the front considerably higher than the
back; distance between hydrothecie nearly equal to their length; supracalycine nematophores
borne on processes of the hydrocaulus and apparently capable of hanging down into the hydro.
thecal cavity; a single mesial nematophore below cach hydrotheca; cauline nematophores numer-
ous and irregularly distributed.

Gonosome.—Gonangia borne on one of the forkings of the hydrocladium, almost globular,
opening terminal and round, pedunele short, armed with four nematophores.  As before indicated,
I regard the branched division of the hydrocladium as morphologically a phylactogonium com-
posed of three braunches, one of which bears the gonangium and a few scattered hydrotheci, one
being just above the origin of the gonangium; one of the other branches bears a few hydrothec:
on its distal portion and the other bears a single hydrotheca on its distal end, but & great r.umber
of nematopliores on the side facing the gonungium: there is a hydrotheca at each forking of the
hydrocladium.

Distribution.—State University of Iowa, Bahama Expedition, Station 56; Pourtalts I’latean,
200 fathoms.

The remarkable structure which.I here consider o phylactogonium may throw light on the
origin of phylactogonia in other groups. It here seems to be the homologue of a branch of the
hydrocladium out of which a protective strueture is produced by the suppression of most of
the hydrothecie and the multiplication of the nematophores. The whole hydrocladium with ity
moditied branches is directed forward, s0 as to almost meet its fellow from the opposite side of the
stem, the two thus clasping the gonangia, as it were, and further securing their safety by bringing
into available proximity the six protective brauehlets borne by the two hydroecladia. [t is interest-
ing to note that in another specimen with less mature gonangia the pinn:c ave not directed forward
and apposed, but directed laterally, as usual among plumularians. The apposition may therefore
be merely a temporary position assumed to proteet the matured gonuangia.

Still another specimen, associated with the last and apparently of the same species, has
unbranched hydrocladia, which are alternate and directed laterally. 1t may be regarded as a
specimen which has not yet attained the phylactogonia and indicates the correctness of the theory
advanced above.!

Type slides.—Cat. Nos. 11710, 11711, 11712, 11714, Mus. State Univ. lowa; Cat. Nos. 18579,
18580, U.S.N.M.; also in the collection of the author.

SCHIZOTRICHA PARVULA, new species.
(Plate XV, fig. b.)

Trophosome.—Colony attaining a height ot about I inch, springing in a tutt of stems from a
common root stall; stem not fascicled, divided into regular internodes, each of which bears a
hydrocladium on a process from its distal end; hydrocladia alternate, directed antero-laterally and
dividing into two branchlets at the secoud internode; first internode bearing a hydrotheca near
its middle; second internode biturcating to support the two branchlets into which the hydroeladium
is divided; branchlets composed of alternating hydrothecate and intermediate internodes, the
former being about twice as long as the latter. Hydrothecie distaunt, shallow, cup-shaped, borne
at or just below the middle of the internodes; supracalycine nematophores present; a mesial
nematophore below cach hydrotheca, one on each intermediate internode and one at the bifurca-
tion of each hydrocladium; there is a cauline nematophore in the axil of cach hydrocladium
and one on the opposite side of each internode of the stem.

Gonosome.—Gonangia elongated, oval sacs, borne in the bifarcations of the hydrocladia.

Distribution.— A lbatross Station 2669, lat. N, 31° 0, long. W, 792 34/, 352 fathoms.

Type slides.—Cat. No. 18581, U.S.N.M.; Cat. No. 11709, Mus, State Univ. Lowa,

1In this connection see Fewkes’s discussion of the genus Pleurocarpa in Bull. Mus. Comyp. Zool., V111, No. 7, p. 136.
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SCHIZOTRICHA TENELLA (Verrill).
(Plate 1V, figs. 4,3.)

Plumularia tenella VERRILL, Invertebrate Animals of Vineyard Sound, 1874, p. 731.
Plumularia tenella CLARK, Trans. Conn, Acad, Seci., 1875, III, p. 65.

Trophosome.'—Colony branched dichotomously, attaining a height of 2 inches and growing in
clusters; stem divided into alternate longer and shorter internodes, the latter bearing cach a
hydrotheca aund a hydrocladium; hydrocladia often branched alternate, very slender, not very
long, proximal internode short and without hydrotheeca, the rest of the hydrocladium being com-
posed of three kinds of infernodes, every third one being stouter and hydrothecate; next there is
a very short internode followed Ly a long, slender internode five or six times as long as broad,
articulated by an oblique node at its distal end with a hydrothecate internode, making two, a
short and a long, intermediate internodes between adjacent hydrothiecie. Hydrothecwe subeylin-
drical, a little longer than broad, having the distal half free; literal nematophores present; a
mesial nematophore at the base of each hydrotheca, one or two on the long intermediate internode;
cauline nematophores—one or two to each intermediate internode.

Gonosome.—Gonangia in the shape of curved cornucopi:e, slender at the base and gradually
enlarged to the end, and with three or four nematophores at its base.

Distribution.—Oft Gay Head, S to 10 fathoms; Vineyard Sound, 8 fathoms; New I[laven,
Connecticut; Greenport, Long Island.> Abundant on the piles of the U. S. Fish Commission
dock at Woods Hole, and ‘also on the piles of the dock at Vineyard Haven.®

The branched hydrocladia may be, as clsewhere suggested, a character which is gonosomal in
its nature, but it throws the species into the genus Schizotricha.

Type—In Museum of Yale University.

SCHIZOTRICHA GRACILLIMA (G. O. Sars).
(Plate XIV, ligs. 1-6.)

Plumularia gracillima G, O. Sars, Bidrag til Kundskaben om Dyrelivet paa vore Havhanker Chr. a Vid, Selsk. Forh,
for 1872,

Plumularia verrillii CLARK, Trans. Conu. Acad., 1875, 111, p. 64, pl. X.

Plumularia verrillii VERRILL, Prelim, Check-list Marine Invert. of Atlantic Coast, ete., 1879, p. 18.

Plumularie verrillii Frwkes, Bull. Essex Inst., 1891, XXIII, Nos. 1-3, p. 39.

Trophosome.—Hydrocaulus sparingly branched, and attaining a height of 24 inches; main
stem and branches fascicled, the latter, however, soon becoming simple, divided into regalar
internodes, each of which supports a hydrocladium on a stout process from near its distal end;
hydrocladia alternate, usually branched dichotomously one, two, or three times, beyond its proxi-
mal internode, and divided into regular, long, slender internodes, each of which bears a hydrotheca
on its distal half; there is an occasional short intermediate internode. Hydrothec:e swmall, cup-
shaped, about as wide as deep; nematoplores large, bithalamic; a supracalycine pair, and three
or four single mesial ones to each regular internode, or between adjacent hydrotheciv; a caunline
nematophore in the axil of each hydrocladium, and others scattered irregularly over the stem,

Gonosome.—Gonangia borne in pairs on the stem near the axils of the hydrocladia, and also
at the forkings of the latter. They are eylindrical in shape, tapering at the proximal end and almost
sessile, the pedicel being much reduced. Leugth about two and one-half times the greatest
diameter. The younger gonangia are much shorter and inclined to be triangular in outline when
viewed from the flattened side.

! Description of specimens from the Museum of Yale University kindly loaned by Professor A. 1i. Verrill,
2 Clark, Transactions of the Connecticut Academy of Rciences, I11, p. 65.
3 8ince writing the above I have seen Hincks's description and figures of Plumudlaria cornucopie in Annals and
Magazine of Natural History, November, 1872, and suspect that it may be the same as Schizotricha tenella. In the
absence of specimens for comparison, however, it seems hest to regard them us separate.
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Distribution—Aalesund and Lotfot, Norway, 50 to 200 fathoms; New lingland coast, Verrill
and Fewkes; shallow water.

This elegant little species was the second of the Elentheroplea found on the New Kngland
coast.  Specimens kindly sent me by Professor Verrill are not separable, either in trophosome or
gonosome, from P, gracillima Sars, and it therefore becomes necessary to deprive the species of
the honored name which it bore, and adopt the very appropriate name proposed by its original
describer. The species is clearly a Schizotricha it we adopt that genus as described by Allman
and further detined in this work.

Typical specimens in the museum of Yule University.

DIPLOPTERON Allman (in part).
Diplopteron ALLMAN, Report on Iydroida of Porcupine, 1874, p. 479,

Trophosome.—Two or more pairs of lateral nematophores flanking the hydrothece.

Gonosome.—Gonangia protected by accessory ramuli borne on the hydrocladia, and bearing s
few scattered hydrothec:e.

The first species described as having two pairs of lateral nematophores was Diplopteron
insigne, the type species of this genus, and I here adopt the suggestion made by W. M. Bale:'
“If this genus (Diplopteron) be retained, I would suggest that it be modified so as to comprise
all species with more than one pair of lateral nematophoves.”* The present writer would not,
however, follow the further suggestion that I’. aglaophenoides be admitted to this genus. The
fixed mesial nematophore of that species is a character which, in the opinion of the author,
is of considerable systematic importance, at least of generic rank.

The genus Polyplumularia Sars, in favor of which Allman in the Challenger report abandons
his genus Diplopteron, was founded on the bipinnate arrangement of the hydrocladia. Diplopteron,
on the contrary, was established npon an entirely different basis, namely, the two pairs of lateral
nematophores. It thus becomes proper to retain the genus, regarding it as distinet from
Polyplumularia,

As here defined the genus Diplopteron would include 1. insigne and the three new species
described below, which difter from /). insigne in the almost entire absence of hydrocladial internodes,
in which they agree with Schizotricha dichotoma. The three genera, Schizotricha, Polyplumularia,
and Diplopteron, are very closely allied, and may ultimately be united by the discovery of completely
intergrading forms. The author believes that generic distinctions, like specitic characters, are
based rather upon our ignorance than our knowledge, and that with a complete series of almost
any genus or species these distinctions would fail, making it necessary to resort to arbitrary
definitions for the sake of convenience in handling groups. It is almost certain that naturalists
will in time realize that genera and species are not entities or facts, but convenient fictions useful
in discussion, indeed necessary in systematic work, but not really tangible.

Distribution of the American species of the genus Diplopteron.
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KEY TO AMERICAN SPECIES OF DIPLOPTERON.

One pair of lateral nematophores greatly elongated.. . ..o oot iiiaeiaaaeaian o aaes Do quadricorne.
Both pairs of lateral nematophores normal:
Hydrothecie very large, anterior profile doubly eurved. .. oo o o il D. grande.
Hydrotheca much smaller, anterior protile with a single eurve. ... ... ... ... .. ... ... D. longipinna.

! Catalogne of Australian Hydroid Zoophytes, p. 124,
2 This anthor subsequently abandons the genns Diplopteron (see The Genera of Plunulariidie, 1886), but I consider
the genus tenable on the grounds snggested above.
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DIPLOPTERON QUADRICORNE, new species.
(Plate XV, figs. 6,7.)

Trophosome.—Colony of fragmentary specimen an unbranched stem, attaining a height of
about one-half inch; stem not fascicled, with distant and very oblique nodal joints; hydrocladia
alternate, springing from the front of the stem, directed forward and not divided into regular
internodes, there being, however, a few very distant and ill-defined constrictions, and one well-
defined proximal internode without a hydrotheca and separated from the rest of the hydrociadium
by a very oblique node. IHydrothecie separated by a little more than their own height, one and one-
half times as high as wide, conical, adherent to the hydrocladia throughont: margin circular and
entire; there is a hydrotheca on the stem at the base of each hydrocladiumj a pair of very long
lateral nematophores boriie on a long process from the stem a little below the top of the hydro-
theca; another pair of supracalycine nematophores just above the first, but not borne on distinct
processes; two or three mesial nematophores between adjacent hydrotheeie; cauline nematophores
of unusual length scattered irregularly over the front of the stem.

Gonosome.—Not known.

Distribution.—Dredged near Habana, Cuba; depth, 150 to 200 fathoms; State University of
TIowa, Bahama expedition.

Nearly all of the greatly elongated lower pairs of lateral nematophores were broken oft in the
specimen secured, but a few were fortunately still attached and proved to be considerably longer
than the hydrotheca and exceedingly slender, with @ small, trumpet-shaped enlargement at the
distal end. '

Type slides.—Cat. No. 11703, Mus. State Univ. Towa; Cat. No. 18586, U.S.N.M.

DIPLOPTERON GRANDE, new species.
(Plate XVI, figs. 1,2.)

Trophosome.—Colouy attaining a height ot 14 inches, unbranched; stem fascicled; hydrocladia
alternate, borne on the front of the stem and attaining alength of 2 inches, divided into irregular
internodes, the nodes being distinet on the proximal part and becoming obliterated toward the
distal end. Hydrothecw very large, deep, closely approximated; anterior outline doubly curved
like the front of a pitcher, margin entire, not cut away posteriorly; a hydrotheca at the base
of each hydrocladium; a pair of nematophores borne on processes opposite the middle of each
hydrotheca; another pair on very slight processes on a level with the top of the hydrotheca, and
a third pair between the second and the base of the next hydrotheca above; cauline nematophores
scattered along the front of' the stem.

(Gfonosome.—Gonangia borne on accessory ramuli springing from the hydrocladia and composed
of three braunches,each armed with numerouns nematophores and bearing an occasional hydrotheca.
The gonangia are ovate, with the terminal aperture surrounded by a slight rim or collar, and are
borue in clusters of three to six on each hydrocladium.

Distribution.— A lbatross Station 2667, lat. N. 30° 53/, long. W. 79042/ 307/, 273 fathoms; Station
2668, lat. N. 30° 59/, long. W. 79° 39/, 294 fathoms; Station 2671, lat. N, 31° 20/, long. W. 792 22/,
280 fathoms.

This species is closely allied to 1), longipinna, but can at once be distinguished by its immense
hydrothecie, which are among the largest of the Eleutheroplea and have o very characteristic out-
line when viewed from the side. The accessory ramulus, which I regard as essentially a phylacto-
gonium, is more highly modified than in other species in which it cceurs, the hydrothecie being
sometimes absent except at the bifurcationsof the ramulus, where asingle one is constantly found.

Type slides,.—Cat. Nos. 18582, 18583, U.S.N.M.; Cat. Nos, 11706, 11708, Mus. State Univ. Iowa;
also in the collection of the author.
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DIPLOPTERON LONGIPINNA, new species.
(Plate XVI, figs. 3, 4.)

Trophosome.~—Colony of fragmentary specimen about 4 inches high, but judging from the thick-
ness of the stem and length of hydrocladia it probably attains a height of' 1 foot or more; stem
fascicled ; hydrocladia alternate, closely set, borne on opposite sides of the stem and directed later-
ally, with usunally two distinet internodes on the proximal portion, followed by a few poorly
marked and distant nodes, which disappear altogether in the distal portion of the hydrocladium,
Hydrotheca: deep, subconical, less than their own length apart, margins entire, but cut away
laterally and posteriorly so that the front of the hydrotheca is considerably higher than the back.
There is a cauline hydrotheca at the base of each hydrocladium; a pair of lateral nematophores of
ordinary size borne on processes from the hydrocladium just above the middle of the hydrotheca; a
second pair of nematophores inmediately above the margin of the hydrotheca aud pendent within
its cavity; a third pair of nematophores is found about midway between the second and the base
of the next hydrotheca above,

Gonosome.—Not known.

Distribution.—Lat. N. 24° 16/, long. W. 812 227,200 fathoms. Btate University of [owa, Bahama
Expedition.

The portion of the type specimen obtained shows that this is a robust and large species.  Oneof
the hydrocladia has an accessory hydrothecate ramulus. None of the others show this feature,
which is doubtless as inconstant as in Schizotricha, and probably is to be regarded as an accessory
portion of the gonosome.

Type slides,—Cat. Nos. 11704, 11705, Mus. State Univ. lowa; Cat. Nos. 18584, 18585, U.S.N. M. ;
also in the collection of the author.

POLYPLUMULARIA G.O. Sars (modified).

Polyplumularia G. O. Sanrs, Forhandl., Vidensk. Selsk., I, Christiania, 1873, p. 13.

Trophosome—Colony pinnately branching, fascicled; some of the hydrocladia furnished with a
hydrothecate ramulus which springs from the first internode and is more slender than the hydro-
cladium from which it grows. A single pair of supracalycine nematophores.

Gonosome.—~—Gonangia sac-shaped, borne either on the fascicled branches or on the hydrocladia
near the origin of the accessory ramulus.

Professor Allman, in his report on the Porcupine Ilydroids, 1873, described a new species for
which lLe instituted the genus Diplopteron, chavacterized by the doubly pinnate hydrocaulus and
two pairs of lateral nematophores., In the description of the type species, D). insigne, I’rofessor
Allman mentions the accessory ramulns of the hydroeladia, but does not seem to regard it as a
feature of much importance. A few months before the publication of rofessor Allman’s report an
article appeared by G. O. Sars’, in which he described the genus Polyplumularia, based on the
presence of the accessory ramulus, which does not appear from his description to be constant. In
1883 Allman® considers the two names Polyplumularic and Diplopteron as practically synonymous,
the former having the priority. The present writer considers it best to retain both geners in modi-
fied form, including in Polyplumularia those species having the accessory ramulus, a pinnately
branching stem, and one pair of lateral nematophores. The distinction hetween this genus thus
modified and Schizotricha, as defined in this work, is that in the former an accessory ramulus is
borne on the prorimal internode of the hydrocladium, while in the latter there is a bifurcation of
the hydrocladium beyond the first internode,

POLYPLUMULARIA ARMATA, new species.
(Plate XVI, figs. 5, 6.)
Trophosome.—Colony attaining a height of 1 inches in an incomplete specimen, pinnately
branching, the alternate branches giving forth alternate branchlets from which the hydrocladia

T Bidrag til Kundskaben om Norges IIydroida, Videnskabernes Selskabs Forhandlinger for 1873, p: 13, Christi-
ania.
2 Challenger Report, Ilydroida, Pt. 1, p. 30.
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arise; stem, branches, and branchlets polysyphonic, the latter bearing on the anterior surface
of each a tube from which the hydrocladia arise; proximal hydrocladia unbranched, the distal
hydrocladia biramous; the unbranched hydrocladia and the posterior ramus of the others divided
into regular internodes, each of which bears a hydrotheca; the anterior ramus of the forked
hydrocladia bears a hydrotheca at its base and a few toward the distal end, where they become
about as closely approximated as in the other branches. Hydrothecie distant, rather shallow,
cup-shaped; nematophores large in size and excessively developed in numbers, especially on the
distal portions of the hydrocladia, there being in addition to the usual supracalycine pair some-
times as many as five mesial nematophores to a single internode; cauline nematophores very
numerous, there being a row on both sides of the hydrocladia-bearing tube and o number scattered
over the rest of the stem.

(onosome.—Gonangia ovate, sac-shaped, found usually on the stem and branches, but some-
times at the bifurcation of the hydrocladia.

Distribution.— Albatross Station 2666, lat. N. 307 48/, long., W. 797 49’3 depth, 270 fathoms,

This species is especially notable from the size and number of the nematophores. It also
goes far to demonstrate the theory advanced by the author that the forking of the hydrocladia is
merely a temporary contrivance connected with the maturing of the gonosome. If only the lower
portion of the hydrocladia bearing branches were examined, any naturalist would, without
hesitation, suppose that he had a species of Plumularia to deal with,

Type slides.—Cat. Nos. 18587, 18388, U.S.N.M; Cat. Nos. 11701, 11702, Mus. State Univ. lowa
also in the collection of the author.

HIPPURELLA Allman (modified hy Fewkes).

Hippurella ArLMAN, Mem. Mus, Comp. Zool., 1877, V, No. 2, p. 35 Bull. Mus, Comp. Zool., 1831, VIII, No. 7, p. 134,

Trophosome.—~Colony branched; hydrocladia pinnate on the proximal portion of the stem, but
scattered on distal portion.

Gonosome.—Gonangia borne on distal portions of the branches, where the hydrocladia become
modified into protective nematophorous Dbranches, assume a  verticillate arrangement, and
inclose the gonangia in a sort of pseudo-corbula; the protective branchlets bear each a row of
nematophores, but no hydrothec:. *

Doctor Fewkes thinks that Professor Allman is mistaken in lhis original description in
speaking of the distal branchlets as if they were hydrocladia. Specimens before me, however,
have this structure, and for reasons mentioned presently 1 am of the opinion that Doctor Fewkes
was mistaken in his identification of the supposed Hippurelln annulata eollected by the Blake, and
had before him in reality an altogether different species, which I will call Hippurella longicarpa, The
genus, therefore, has the trophosome deseribed by Allman, together with the gonosome described
by TFewkes.

HIPPURELLA LONGICARPA Nutting.
(Plate XVTI, figs. 1-3.)
Hippurella annulate P'ewKES (not ALLMAN), Ball. Mus. Comp. Zool., 1881, VIII, No. 7, p. 131,

Trophosome.,'—Colony attaining a height of nine inches, anbranched throughout the proximal
two-thirds, bearing alternate and subopposite branches on the distal third; stem fascicled, the
hydrocladia-bearing tube being surrounded by the aceessory tubes; hydrocladia alternate, spring-
ing from opposite sides of the branches, divided into long internodes, each of which bears ¢
hydrotheca, although an intermediate internode is occasionally seen; internodes with several,
seven or eight, strong septal ridges, two or three of wlhich are behind the hydrotheca. Ilydro.
theciv separated by one and one-half times their height, deep, gradually widening toward the top;
aperture horizontal, anterior profile straight; supracalycine nematophores inserted near the top of
the hydrothecit; a mesial nematophore borne on a protuberance below the hydrotheca and another
midway between adjacent hydrotheew; cauline nematophores nuwmerous, arranged in regular
vertical rows upon the stem and branches.

'Described from the specimen referrved to Hippurella annulate Allman by Fewkes in his report on the llake
Hydroids.
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Gonosome.—Gonangia borne on the distal portions of the main stem and branches, where they
are protected by a series of whorls of nematophorous branchlets, there being six branchlets to
each whorl, and seventeen whorls in the specimen figured. The gonophores are quite small,
orbicular, and spring from the uxils of the protective branchlets,

Distribution.— Blake Station 269; off St. Vincent; depth, 124 fathoms.

There is no doubt in my mind that Doctor I'ewkes wasin error when heidentified this specimen
as Hippurella annulate Allman. Through the kindness of Doector Walter IFaxon I have been per-
mitted to examine and sketeh the specimen, which differs greatly from /1. annulata in size of
colony and of hydrotheciv, shape and approximation of hydrothecie, arrangement and septal ridges
of the hydrocladial internodes, and particularly in the gonosome.

Type.~In the Museum of Comparative Zoology, Cambridge, Massachusetts.

CALLICARPA Fewkes.

Callicarpe Frwkes, Bull. Mus. Comp. Zool., 1881, VIIT, No. 7, p. 134,

Trophosome.~—Stem not fasecicled, bearing alternate hydrocladia arranged in a pinnate manner.

Gonosome.—(ionangia borne on special branches springing from the front of the main stem,
and protected by nematophorous branchlets arranged in verticils, the whole having a resemblance
to a spike of wheat.

This very remarkable form of gonosome differs greatly from any other yet found among the
Eleutheroplea, being oune of the most elaborate structures for the protection of the reproductive
bodies found in that section of the Plumularid:v, While it bears some superficial resemblance to
the corbulie of /Aglaophenia, the fundamental structure is widely different. 1t is as Doctor I'ewlkes
says: “Morphologically speaking, as it the proximal part of the branch which bears pinnw in
Hippurella was reduced to a peduncle, and the distal end with its verticillate ribs became the
gonosowe.”

The trophosome of the only known species of this interesting genus resembles greatly that
of thé well-known L’lumularia.

CALLICARPA GRACILIS Fewkes.
(Plate XVTII, figs. 4-6.)
Callicarpa gracilis FEWKES, Bull. Mus. Comp. Zool,, 1841, VIII, No. 7, p. 131,

Trophosome.!—Colony unbranched, but with what appears to be a stump of a single branch,
attaining a height of about 6 inches; stem fascicled, with a central hydrocladia-bearing tube sur-
rounded by numerous accessory tubes; distal portion not fascicled and not divided into regular
internodes; hydrocladia alternate, not very closely approximated, divided into internodes by
ineonspicuous nodes, and with a slight constriction or partial annulation on the anterior face near
each node; there are no intermediate internodes. Hydrotheciv deep, cylindrical, with the anterior
profile nearly straight, aperture horizontal; supracalycine nematophores large, trumpet-shaped,
growing from small processes on a level with the top of the hydrotheca; mesial nematophore
borne on a small protuberance at the proximal end of the internode.

Gonosome.—Gonangia borne on a speecialized branch which bears no hydrocladia, but consists
of a central stem or axis bearing a series of verticillate branchlets, each of whieh terminates in
four slender processes, each bearing a row of free nematophores on its inner side. There are
three of these branchlets to cach verticil. The gonangia grow in the axils of the branchlets.

Distribution.—Unknown. Label lost. It was found among the material bronght home by the
Blake and belongs doubtless to the West Indian fauna.

The gonosome of this remarkable species is the most elaborate and highly specialized found
among the Eleutheroplea. It seems that the whole affair is a modified branch, and it is probable
that each braunchlet, or phylactcearp, is a modified hydrocladium, although such homologies are
necessarily obscure and tar from satisfactory,

*The deseription is from Doctor 1"ewkes’s type specimen.
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The stem of this species differs from that of nearly, if not all, other American Plumularidée
in having the hydrocladia borne on a tube which is central and not anterior to the accessory tubes
of the fascicled structure. The accessory tubes are smaller than in most species, which may
account for Doctor Fewkes’s error in describing the stem as not fascicled.

Types.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

HALOPTERIS Allman.
Halopteris ALLMAN, Mem. Mus. Comp. Zool., V, No. 2, p. 32.

Trophosome.—Stem and hydrocladia divided into internodes, the hydrocladia pinnately
arranged. Ilydrothecic eup-shaped and furnished with a pair of lateral nematophores which are
fixed instead of free, as in the other Ileutheroplea; mesial nematophores free.

Gonosome,-—Gonangia oval, sac-shaped, borne at the bases of the hydrothece and unprotected
by any form of phylactogonia.

This genus is of peculiar interest from the fact that it combines the characters of the two
great groups of Plumularidiv having the fixed nematophores of the Statoplea represented by the
lateral pair, and the free mesial nematophores of the Illeutheroplea represented Ly the mesial
and cauline nematophores, all of which are bithalamic. In most respects, however, it shows very
decided affinities with the latter group. Not infrequently the upper part of the hydrocladial
internode is separated from the rest by a distinet node, thus forming an intermediate internode
which is distinctly a eharacter of the Ileutheroplea. The shape of the hydrotheci, together with
the arrangement of the internodes, especially when the intermediate internode is present, the
alternating oblique and straight nodes, and the shape and Iocation of the gonangia, show that
this genus has decided aftinities with the catharina group of the genus Plumularia,

HALOPTERIS CARINATA Allman.
(Plate XVII, figs. 7-0.)
Halopteris carinaia ALIMAX, Mem, Mus. Comy. Zool., 1877, V, No. 2, p. 33.

Trophosome.—-Colony attaining a height of about 2 inches, sparsely branched; stem not
fascicled, divided regularly into internodes, each of which bears a hydrocladium on a process
from mnear its proximal end; hydrocladia alternate, first internode short, the others long, each
bearing a hydrotheca; mnodes oblique. Hydrothecie rather deep, cup-shaped, each with an
anterior keel ending in a blunt marginal tooth, the margin being otherwise entire; upper third
of hiydrotheca free from the internode; supracalycine nematophores borne on long curved lateral
processes from the internode, cup-shaped and immovable; two mesial nematophores to each
internode, one above and one below the hydrotheca; cauline nematophores fixed.

Gonosome—QGonangia oval, sac-shaped, borne at the bases of the hydrothecie, and not
protected by phylactogonia of any kind.

Distribution.—Off Carysfort Reef, 35 fathoms (Pourtales). Between Llenthera and Little
Cat Island, Bahamas, 3 to 13 fathoms, State University of Iowa, Bahama Expedition.

As before remarked, there is an occasional intermediate hydrocladial internode. Bale says
concerning this species: In Professor Allman’s fignres, however, the cup of the sarcotheca is
shown raised above the margin of the hydrotheca, and the long tubular adnate portion seems
rather to resemble the peduncles, which in several species of Plumularia support the sarcothecit,
than an intimate part of the latter organs.* An examination of the specimens at hand fally
bears out Bzle’s supposition,

These supports are doubtless homologous with the processes bearing the supracalycine
nematophores in Plumularia catharina, for instance, and renders still more marked the resemblance
previously alluded to between IHalopteris and the catharina type of Plumularia, the main difference
being in the fact that in Hlalopteris these nematophores are entirely immovable.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

! Hitherto undeseribed. “The Gienera of the I'lumulariida, pp. 7, 8.
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? GATTYA Allman.!

Gattya ALLMAN, Journ. Linn. Soe., Zool., 1835, XIX, p. 155.

Trophosome.—1lydrocaulus consisting of hydrocladia which spring from a creeping stolon or
from one another through the intervention of a jointed peduncle, and are divided into distinect
internodes, each internode carrying a hydrotheca. Hydrothecw: with dentate margin; mesial
nematophores fixed, not adnate to the hydrotheca; lateral nematophores movable.

Gonosome—Gonangia destitute of special protective apparatus.

Professor Allmanregards this genus as belonging to the Tleutheroplea, although it has marked
relations with the Statoplea in having a fixed mesial nematophore and hydrothecal teeth. The
pedunculated hydrocladia constitute a feature which I believe to be unique among the Plumularid:e,
the peduncle consisting of several short internodes devoid of hydrocladia.

GATTYA HUMILIS Allman.
(Plate XVII, figs. 10, 11.)
Gatlya humilis ALLMaN, Journ. Linn. Soc,, 1885, XIX, p. 156, pl. xx1V.

Trophosome*—Hydrocladia borne along the length of a creeping tubular stolon, from which
each springs by a cylindrical jointed peduncle, occasionally sending oft a braneh which springs
in a similar way from the hydrocladium which carries it; internodes of hydrocladia separated
from one another by very distinet joints. Hydrothecie boat-shaped, adnate to the internode by
the whole epicauline wall; aperture with a strong tooth on either side and another in front; no
intrathecal ridge; mesial nematophore short, with a wide cup shaped termination, separated by a
short interval from the hydrotheca; lateral nematophores trumpet-shaped, supported on short
styloid processes which are given off on a level with the hydrothecal margin,

Gonosome.—Gonangia pyriform with a broad truncated summit, springing each by a narrow
jointed peduncle from the side of an internode close to the posterior wall of the hydrotheca.

Locality.—Unknown.

I include this remarkable form here, although it is not known to be an American species. It
was found by Professor Allman among the species collected by Miss Gatty, many of which came
from America. The figure given with the original description represents . humilis as growing on
an alga, apparently. ’

The species is of such unusual interest from a morphological standpoint that it is desirable to
include it here for the purpose of calling the attention of American students so that they may be on
the lookout for it.

Distribution of the American genera of Statoplean Plumularidee.
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''The interrogation mark preceding the name of this genus is placed there to :all attention to the fact that it is

not known to be American.
*Original deseription quoted entire.
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In comparing the above with the table showing the geographieal and bathymetrical distribution
of the Llleutheroplea we find that the proportion which the West Indian forms bear to the wlhole
number of species is identical in the two groups. In both of them 75 per cent of all the species
are found in the West Indian region. The Statoplea are more abundantly represented on our
North Atlantic seaboard than the Tileutheroplea, there being 15 species (26 per eent) of the former
to 9 species (17 per cent) of the latter. Only 5 (7 per cent) of our American species of Statoplea
are represented in Kurope, while 5 (10 per cent) of the Eleutheroplea are found on the European
coasts. But in each case several genera are represented. In both groups a single species is com-
mon to both the American (Pacific) and Australian faun:v.

In the bathymetrical distribution a similar comparison shows that of the Statoplea 52 species
(75 per cent) are found inside of the 100-fathom line, while in the Eleutheroplea there ave 34 species
(65 per cent) found in the same limits. In the Statoplea a single genus is confined to a depth
greater than 100 fathoms, while there are 2 of these deep-water genera among the Ileutheroplea.

In the Statoplea 5 species have been dredged from a depth greater than 500 fathoms, the
deepest being 1,742 fathoms, while in the Illeutheroplea only one such species is recorded found
at a depth of 576% fathoms.

KEY TO THE GEXERA OF STATOPLEAN PLUMULARID.IL,

{ Lateral marginal teeth not inconspicuous; no hydrotheca at

base of each gonangial leaf. ... ... _ . ... .. _. dglaophenic.
Tateral teeth inconspicnous; a hydrotheea at base of each
Corbulie, each of whicli is a modified |  wonangial leaf . . . ... ... ... .. .. Thecocarpus.

lhydrocladiom. Two pairs of lateral nematophores to ecaclh hydrotheca,
(Pentandra.)
Distal hydrocladia replaced by spine-like processes; an ante-
rior intratheeal ridge.. .. ... ..o ... (deanthocladinm.)

Canline nematophores not very large, or, if large, not dis-
tinetly erenulated ; phylactogoninm not jointed. Cladocarpus.
Cauline nematophores large and crennlated; phylactogonium
jointed, often with hydrothecw ... .. . ... Aglaophenopsis.

Protective hranchlets, cach of which
Gonosomne . is an appendage to a hydrocladinm.
f=) o

————— ——

Protective branchlets, each of which ; Stem fascicled; a prominent perforated process at the base of

ix a moditied hydrocladium, U each hydrocladium ... ... oo oLl Lytocarpus.
Supracalycine sarcothece wanting.......... (Kirchenpaueria.)
An anterior intrathecal ridge; no septal ridges in hydrocladial
Gonangia without proteetive contriv- internodes.._. ... ... ... Halicornaria.
ance ot any kind. No marginal teeth; hydrocladia branched. .... ... . Nuditheca.
Hydrocladia arranged in a spiral around the stem.
Streptocanlus.
Hydrothecal wall rednplicated. No supracalycine nematophores. ... ..o .. .. .. ... (Diplocheilus.)

AGLAOPHENIA Lamouroux (modified).
CALATHOPHORA (subgenus) Kirchenpauer.

Trophosome.—Stem not fascicled in American species; hydrothecal margin dentate; a posterior
intrathecal ridge present and usually well marked; two supracalyeine and one mesial nemato-
phore attached to each hydrotheca.

(fonosome.—Gonangia ineclosed in a true corbula formed of a modified pinna, its leaves without
hydrothec:e at their bases. The corbula may be either open or closed.

This genus as originally described by Lamouroux?’ included all known Plumularidie except
the genus Nemertesia= A ntennularia. Tn 1857 MeCrady * restricted the genus to the forms now
embraced in the Statoplea, in which he was followed by Agassiz® in 1862, and Ilincks® in 1868,
Kirchenpauer ™ in 1872 divided the genus into four subgenera, Calathophora, Pachyrhynchia,

' dglaophenopsis verrilli.

2 Plumularia alternata,.

* Bulletin Sociétd Philomatique, 1812.

4 Gymnophthalmata of Charleston Harbor, p. 200.

5 Contributions to the Natural History of the United States, TV, p. 358.
¢ British Hydroid Zoophytes, p. 284,

“Ueber die Hydroidenfamilie Plumularidiv, Pt. 1, Aglaophenia, p. 25.




Lytocarpia, and Maerorhynchia.

as used here.
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ITis first section, Calathophora, included the genus Aglaophenia
In his third section, Lytocarpia, he includes forms such as Aglaophenia myriophyllwm,

which Allman' places in the genus Lyfocarpus, Bale ? regards as a part of the genus Aglaophenia,
and the present writer would place in o new genus, Thecocarpus.

1t will be seen that T here agree with Bale in the opinion that the corbula of Thecocarpus is a
true corbula, differing from that of Aglaophenia mainly in bearing hydrothec:e at the bases of its

leatlets.
Distribution of the American species of Aglaophenia.
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. perpusilla. .
manmillate
cndndme ool
. perforata
sinplex .
. allmani.
L robusta .
. rathbuni
latirustris
. struthionides
ramulosa .
Loctoearpa .
cgracillima .
patagonica.
Lerenala ..
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Mesial nematophore short, withont con-
striction or septal ridge, forming an
aente angle with hydrotheea, Marginal
teeth even and regular.  Rigida group.

AMERICAN SPECIES OF AGLAOPIIENIA.

Axis of hydrotheca forming an acute angle with bydrocladinm.  Iydro-
cladial internodes with more than two distinet septal ridges.
rhynchocarpa.
Supracalyeine nematophores slightly overtopping the hydrotheca.
calamus.
Marginal teeth on alevel with base of next hydrothecanbove. . .rigida,
Marginal teeth distinetly below the base of the next hydrotheca
above. dubia.
Axis of hydrotheca nearly or quite parallel with that of hydrocladinm,
Hydrocladia springing {rom distal ends of stem joints. __loplhocarpa.
Hydrocladia springing trom near middle of stem joints. .. .apocarpa.
Colony branched, over 4 inches high.  Hydrothecie approximated.
Sowersi.
Corbula aren-
elegans.

Colony unbranched. Hydrothece rather close set.

1 17 AU

P Challenyer Report, Plumnlaridie, pp. 12, 40,
28ee The (Gienera of the Plumulariidie, p. 12, ete., for an excellent discussion of this and other points of interest to

the systematist.
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I'ree portion of mesial nematophore 'onger than width of hydrotheea,

Mesial nematophore forming nearly aright | ;. : . . . insignis.
‘ ancle with lll\'(l!‘()tll(‘(“l, o \\'ilel(;‘;lf/ con- | I'ree portion of mesial nematophore shorter than width of hydrotheca.
striction.  Mareinal teeth evern and rou- Aperture nearly horizontal. Corbulaopen. ... .. . ... .. aperta.
; TS e e Aperture nearly horizontal. Corbula closed. . .._.... ... cristifrons.
nlar.  Insignis group. I 3 . s ) !
: s Aperture at an angle of nearly 45~ with axis of hydrocladium.
contorta,

Hydrothecal keel present:
Keel broad. Rootstock distinetly and regularly annulated .. minuta.
g o . v 2] ‘ N . arly . 3, 1 IQ
topliore with & constriction or internal l\?)e]}e“l']l‘[;ll ;.n;l.ldf\}o('):ftot k not regularly annulated. Colony ]ess t“_l;?u
horizontal septal ridge. Two strong («()](m' ‘more ﬂn“ri ‘1 el high T '})”’”.L[‘}l 'ta'
processes below the base of each hydro- } - 'y© 10 t}f seal k 1“ e A mammiata.
cladium, on front of stem.  Minwte |- yarotheeal Keel:

Colony small, unbranched. Mesial nema-

Hydrotheeca almost eylindrical. . ... ... e minima.

group. Hydrotheca obeonical .. .. ... . for
¥ eca obeonical .. R (L IW LR A
Upper portion of hydrotheca free.....o.... ... ..o....... stmplex.

Mesial nematophorelong, adnate, reaching
nearly to top of hydrotheca, without | Marginal teeth moderately long - ... .. .. ... .ccieio.... allmani.
internal septal vidge. Marginal teeth [ Marginal teeth very long . . ... o it iiaae ceiaaeen robusta.
even and regular. Allmani group.

Mesial nematophore not reaching near top of hydrotheca. . ... rathbuni.
Mesial nematophore expanded and reaching decidedly above top of
hydrotheea. ... ... . .. ... ... ... latirostris.
Mesial nematophore tubular, and reaching decidedly above top of
hydrotheea ......... ... ... ramulosa.

Marginal teeth uneven ; anterioronesoften

- AN 1 Colony 4 or more inches high. Three hiydrothec:e hetween corbula and

the Tougest.  Arboreq group. SEEIN - oo U y e shruthionides.
Colony not more than 3 inches high. One hydrotheca between corbula

and SEeML L e e ieiiaaoan. octocurpd.

Mesial nematophore very short.  Anterior tooth very long. . _gracillimg.

Twolong anterior teeth ...............ccvee.... e .o es. patagonica.

Margins of hydrothec:e almost smooth and erenate. . ... ...... crenata.

Margin with 8 to 10 teeth; mesial nematophores near center of hydro-

thecie . . e trifida.

Margin smooth; mesial nematophore adnate to front of hydrotheca.
tricuspis.

Tucertw 8edis . - ovu e oo eeee e e e Three hydrocladia horne on each internode of stem........... consiricia.
Hydrothecal aperture almost vertical; mesial nematophores very long
and tubular. . oL ... .sarignyana,
Mesial nematophore double (..o oL L. hicornuia.
Colony small, pelagic on gunlf-weed, characters not determinable.
pelagica.

AGLAOPHENIA RHYNCHOCARPA Allman.
(Plate XVIII, figs. 1,2.)

Aglaophenia riynchocarpa ALIATaN, Mem. Mus. Comp. Zool,, 1877, V, No. 2, p. 40, pl. xXI1II.

Trophosome.—Colony usually unbranched, attaining a height of about 24 inches; stem not
fascicled, divided into regular internodes which are more apparent in the distal than in the proximal
portion, each of which bears a hydrocladium near its distal end; hydrocladia alternate, rather
close together, divided into regular internodes, each of which is itself divided by internal septa
or ridges into about tive communicating chambers. IHydrothecie closely approximated, robust,
with the anterior profile strongly concave above the mesial nematophore; aperture oblique, wmargin
with about eleven regular teeth. There is a shallow keel in front which projects above the
marginal teeth, and a strong oblique intrathecal ridge parallel to the mesial nematophore,
Supracalycine nematophores stout, reaching to the level of the top of the hydrotheea; mesial
nematophore short, adnate to the hydrotheca for the greater part of its length, with the distal end
forming a short spur-like projection.

Gonosome.~—A closed corbula with its distal end narrowed and projecting forward like a beak.
There are about ten pairs of leaves, each with a row of nematophores on its distal edge and a long
spur-like projection at its base. There is a single hydrotheca between the corbula and the stem.

Distribution.—IKey West, Florida, 3 to 4 fathoms; Albatross Station 2333, lat. N. 230 11/,
Tong. W, 82019 169 fathoms; oft llabana, Cuba, 150 to 250 fathoms, State University of Towa
Expedition.
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The corbula does not always present so striking a “beak” as is seen in the illustration in
>
Allman’s work. The species is a well-marked one, however, especially on account of the numerous
1 ’ y
septa in the hydrocladial internodes.
Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.
yp 2y, 8¢

AGLAOPHENIA CALAMUS Allman.
(Plate XX1V, tigs. 9-11.)

Adglaophenia calamus ALLMAN, Challenger Report, VII, I't. 20, p. 89, pl. XII.

Trophosome.'—Colony attaining a height of about 5 inches; stem monosyphonie, simple, or
with a few branches springing from its anterior aspect; hydrocladia rather close, about two-tenths
of an inch in length. Hydrotheewr with the margin deeply serrated; intrathecal ridge short, near
the tloor of the hydrotheca; mesial nematophore adnate to the walls of the hydrotheca for about
half their height, and then continued as a short spur-like process, which does not reach the level
of the hydrothecal margin; lateral nematoplores somewhat tlask-shaped, slightly overtopping
the margin.

Gonosome.—Corbula rather long, cylindrical, with about seven pairs of adnate costiv, each
costa carrying four or five tubular denticles, and with a spur-like denticle at its base.

Dredged off Bahia, from a depth of 10 to 20 tfathoms.

This species greatly resembles (. rigide Allman, from which it differs, judging from the
figures, in having stouter hydrotheca, longer supracalycine nematophores, and a much less
namber of corbula ribs with larger and less numerous nematophores.

Type.—In the South Kensington Museum, London.

AGLAOPHENIA RIGIDA Allman.
(Plate XVIII, figs. 3,4.)

Aglaophenia rigida AL1MAN, Mem. Mus. Comyp. Zool., 1877, V. No. 2, p. 13, pl. xxV,
Aglaophenia rigida CLARKE, Bull. Mus. Comp. Zool., 1879, V, No, 10, p. 248,

Trophosome.—Colony much branched, slender, attaining aheight of 24inches; stem not fascicled,
very slender and wiry, giving off’ branches usually in pairs from the front of the stem, divided into
internodes, each of which supports a hydrocladium on a process near its distal end; hydrocladia
short (especially in specimens from the Atlantic coast of the United States), divided into regular
internodes, which are shorter than in the preceding species and have two short Internal septa,
one opposite the intrathecal ridge and another below the supracalycine nematophores. ITydro-
thecw closely approximated, stout, with deep concavity in the anterior profile, and having about
eight strong, deeply cut, marginal teeth: intrathecal ridge short; supraecalycine nematophores
abont reaching the top of the hydrotheca; mesial nematophore with its distal portion widely
separated from the hiydrotheca, stout, reaching about to the level of the middle of the hydrotheca.

Gonosome.—Corbula long, cylindrical, with twelve to fourteen pairs of leaves when mature;
leaves closed, each with a row of nematophores along its distal edge and o stout short spur at its
base.

Distribution.—Off Cape l°ear, Florida; depth, 9 tathoms; Blake, 10 miles north of Zoblos Island,
lat. N. 240 8, long. W, 280 517; depth, 339 fathoms; Albatross, numerous stations from lat. N, 220
to lat. N. 36°, usually in less than 100 fathoms; State University of lowa Jixpedition, Station 28, oft
Sand Key, IFlorida, 116 fathoms.

Numerous specimens rom the coasts of the Carolinas in the region south of latteras are very
long and slender, with short hydrocladia. This species appears to be the most abundant Aglao-
phenic on our Atlantic seaboard, great quantities having been secured by the U. S. Ifish Commission
dredging expeditions. The trophosome is difficult to distinguish from that of A. gracilis Allman,
but the colonies are much larger and the hydrothece stouter and more closely set than in that
species.

Type—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

"Original deseription quoted entire.



92 AMERICAN IHIYDROIDS.

AGLAOPHENIA DUBIA' Nutting.
(Plate XVIH, tig. 5.)

Aglaophenia gracilis ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 42, pl. xx V.,
Aglaophenia gracilis CLARKE, Bull. Mus. Comp. Zool., 1879, V, No. 10, p. 248,
Aglaophenia gracilis 'rwkEs, Bull. Mus. Comp. Zool., 1881, VIII, No. 7, p. 131,

Trophosome.—Colony sparingly branched, attaining a height of 4 inches; stem not fascicled,
divided into regular internodes, each of which bears a hydrocladium on a process from near its
distal end; hydrocladia divided into regular internodes, each of which bears a hydrotheca and has
its eavity partially divided by two incomplete internal septa, one being opposite the intrathecal
ridge and the other below the base of the supracalycine nematophores. Hydrothec:e rather stout,
slightly separated, with the anterior profile concave and about eight deeply cut teeth around the
margin; intrathecal ridge well marked but short; supraealyeine nematophores barely overtopping
the hydrotheca: mesial nematophore stout, with its distal part widely separated from the hydro-
theca and its end reaching to about the middle of the height of the latter; two cauline nemato-
phores on the front of each internode of the stem, and another small one at the base of each
hydrocladium.

Gonosome.—Not known.

Distribution.—Oft Carysfort Reef; depth, 52 fathoms; Blake, West Indies; depth, 37 fath-
oms (Clarke); DBlake, Martinique; depth, 96 fathoms (Fewkes); Albatross Station 2411, lat. N.
26° 347, long. W. 83° 16/; depth, 27 fathoms; Llbatross Station 2413, lat. N. 262, Jong. W, 820 58/,
24 fathoms; State University of lowa lixpedition, Stations 51-52, oft’ Florida Keys, 100 fathoms;
State University of lowa Expedition, Station 12, off Habana, 150 fathoms; State University of
Iowa Expedition, Station 72, oft Little Cat Island, 6 tathoms.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts, labeled Aglao-
phenia gracilis Allman,

AGLAOPHENIA LOPHOCARPA Allman.

(Plate XVIII, ligs. 6-8.)

Aglaophenia lophocarpa ALLMAN, Mom. Mus, Clomp. Zool., V, No. 2, p. {1, pl, xXx1V,

Trophosome.—Colony usnally unbranched, sometimes branching freely, attaining & height of
8 inches; stem not fascicled, divided into rather long internodes, each of which bears a hydro-
cladium on a projection from near its distal end; hydrocladia somewhat distant for this genus,
divided into regnlar internodes, without internal septal ridges, except slight indications opposite
the intrathecal ridge and below the supracalycine nematophore. Hydrotheci about twice as
deep as wide; anterior profile convex, aperture at right angles to the stem, armed with nine large,
equal teeth; intrathecal ridge oblique, reaching about halfway around the hydrotheca; supra-
calycine nematophores reaching a little above the margin of the hydrotheca; mesial nematophore
extensively adnate to the hydrotheca, only the terminal portion being free and not reaching the
level of the middle of the hydrotheca; two cauline nematophores on each internode of the stem,
one near each end on the anterior aspect.

(onosome.—Corbula composed of about ten pairs of leaves, each of which has its distal edge
greatly expanded, projecting forward and upward, and armed with a row of nematophores and a
short spur-like projection at its base; a single hydrotheca between the corbula and the stem.

Distribution.—Dry Tortugas; depth, 68 fathoms; Albatross Station 2333, lat. N, 28° 32/, long.
W. 882 6/; depth, 1,181 fathoms; .Albatross Station 2387, lat. N.29° 24/, long. W. 88° 4/; depth, 32
Lathoms; .llbatross Station 2359, lat. N. 29° 28/, Jlong. W. 87° 56/; depth, 27 tathoms; Albatross
Station 2410, lat. N. 26° 47/, long. W, 832 25’; depth, 28 fathoms; Albatross Station 2413, lat. N.
26°, long, W, 820 57/; depth, 24 fathoms; off Habana, Cuba, 200 fathoms, State University of
Iowa Expedition.

Specimens from Stations 2387 and 2389 attain a height of 7 or 8 inches, and are straggling
aud frecly branched. The trophosome agrees in other respects with this species, but none of the

i Name Aglaophenia gracilis preoccupied by Lamouroux, Histoire des Polypiers Coralligenes tlexibles, 1816, p. 171,
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corbule are present. The internodes of the stem are hard to make out in all cases, and it is only
occasionally that one can satisty himself as to the location of the nodes. They are usually distinct
in the following species, and thus afford a good character,

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts,

AGLAOPHENIA APOCARPA Allman.
(Plate XVIII, figs. 9-11,)
Aglaophenia apocarpa ALLMAN, Mem. Mus. Comp. Zool., V, No. 2, p. 41, pl. xx1v,

Trophosome.—Colony unbranched, attaining a height of about 2 inches; stem not fascicled,
divided into regular, rather long internodes, each of which bears a hydrocladium on a process from
the middle of its antero-lateral aspect; hydrocladia vather distant, with slender internodes slightly
bent backward at the ends, forming a sinuosity between the hydrothecit; no internal thickenings
of the internode. Hydrothecie separated by nearly one-half their height, about two and one-half
times as deep as the longest diameter of the aperture, slightly concave in anterior outline, with
the apertare tilted forward; margin with nine sharp teeth; intrathecal ridge less oblique than in
preceding species; supracalycine nematophores small, short, barely overtopping the hydrotheca;
mesial nematophore extensively adnate to the hydrotheca and not quite reaching the middle of the
latter; cauline nematophores two to each internode of the stem, oue near the middle and another
at the proximal end.

Gonosome.—Corbula with about ten pairs of leaves which do not touch each other; leaves
narrow, each with a row of nematophoves on its distal and another on its proximal edge. There
is a single hydrotheca between the corbula and the stem.

Destribution.—Oft Sand Key, Ilorida; depth, 100 fathoms; Milligans Key, 124 fathoms
(Fewkes); Albatross Station 2157, lat. N. 232 10/, long. W. 827 21/; depth, 29 fathoms; ourtales
platean (off Florida Keys), 116 fathoms, State University of lowa Kxpedition.

The trophosome of this species can with difticulty be distingnished from the last. The best
character is in the fact that the cauline internodes bear the hydrocladia on projections from their
distal ends in 1. lophocarpa, and from their middle portions in .1, apocarpa. The corbulie are,
ot course, quite distinet,

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

AGLAOPHENIA FLOWERSI,' new species.
(Plate XIX, figs. 1,2.)

Trophosome.—Colony branched, the branches again dividing into branchlets, attaining a height
of about G inches in the type specimen; stemn not fascicled, divided into regular internodes, each
of which bears a hydrocladium on a process springing from near its distal end; hydrocladia growing
further down on the main stem than in many of this group, divided into rather slender internodes
which are usnally without internal thickenings. Hydrotheciv ¢losely approximated for this group,
deep, tubular, margin with an anterior slightly recurved tooth, and three rather shallow lateral
ones on each side; apertures somewhat oblique; intrathecal ridge very short, scarcely evident;
supracalycine nematophore small, attaining the level of the top of the hiydrotlieca; mesial nemato-
phore short, stout, adnate except at the distal end, not attaining half the height of the hydrotheca;
cauline nematophores two on the front of each internode, and a spur-like perforated process at the
base of each hydrocladium.

Gfonosome.—Corbuliv borne usnally in the axils of the branches, very long and slender, com-
posed of about twenty pairs of leaves; the distal portion of eacli corbula is open at the top from the
failure of the leaves te meet above; the leaves on the distal third have few or no nematophores;
the proximal portion is composed of leaves, each of which has a row of numerous small nematophores
along its distal edge; one or two more or less modified hydrothec: between the corbula and
the stem.

Distribution.—Oft Sand Key, Florida, 116 fathoms, State University of Iowa lixpedition.

‘In honor of Captain Charles Ilowers, the elficient sailing master of the State University of Towa Bahama
Expedition.
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This beautiful species is easily distinguished from its nearest allies, A. «pocarpa and .\, lopho-
carpa, by the closer approximation of the hydrotheciv, the much larger and more branching
colonies, and the very distinet and graceful corbulic, which differ materially from those of any
other known species.

Type slides,—Cat. No. 15353, Mus. State Univ. Iowa; Cat. No. 18644, U.S.N.M.; also in the
collection of the autlior.

AGLAOPHENIA ELEGANS, new species.
(Plate XIX, figs. 3, 4.)

Trophosome.—Colony unbranched, growing in loose tufts from «u creeping root-stalk and attain-
ing a height of about 4 inches; stem not fascicled, divided into regulor internodes, each of which
bears & hydrocladinm on a process near its distal end; hydrocladia alternate, rather distant,
divided into slightly flexunous internodes, each of which is itself divided by an internal septal
ridge opposite the intrathecal ridge. Hydrothec:v rather closely approximated, deep, tubular, the
anterior profile slightly concave, aperture nearly horizontal, margin armed with about seven
moderately sharp teeth; intrathecal ridge short, oblique, supracalycine nematophores small,
slightly overtopping the hydrotheca; mesial nematophore short, adnate, except the distal end,
which does not attain the level ot the middle of the hydrotheca; two cauline nematophores on the
front of each internode of the stem, and a perforated process at the base of each hydrocladiwm.

Gonosome.—(Gonangia borne near the distal ends of the stems, strongly arched and composed
of about fifteen pairs of broad, strongly imbricating leaves, each of which has a row of nemato-
phores along its distal edge; one or more of the proximal leaves is detached from the others and
hangs ontward and downward over the rachis. There is a single hydrotheca between the corbula
and the stem; pedicel short.

Distribution.—Station 62, off Sand Key, 1lorida, 70 to 80 fathoms, State University ot Iowa
Expedition. :

This species greatly resembles . lopiocarpe and A. apocarpa, especially the latter. The
hydrocladia are flexnous as in apocarpa, but the hydrothece are decidedly more closely approxi-
mated. The gonosome is quite distinet from that of any of its allies, being arcuate in outline aud
having the loose, basal leat’ as in . tubulifera Ilineks,

Type stides.—Cat. No. 15354, Mus. State Univ. Iowa; Cat. No. 18645, U.S.N.M.; also in the
collection of the author.

AGLAOPHENIA INSIGNIS Fewkes.

(Plate NIX, figs, 5-7.)
Aglaophenia insignis Fewkes, Bull. Mus. Comp. Zool., 1881, VILI, No. 7, p. 131,

Trophosome,'—Colony growing from a woody rootstalk, subpinnately branched and attaining
a height of about 3 inches; stem not fascicled divided into regular internodes, each of which
bears a hydrocladium on a process from near its middle; hydrocladia moderately approximated,
divided into regular internodes, each of which has a very strong horizontal ridge opposite the
intrathecal ridge. Iydrothec:e rather closely approxiwmated, deep, with anterior profile concave;
aperture oblique, armed with seven prominent teeth; intrathecal ridge low, short, horizontal;
supracalyeine nematophores small, not attaining the level of the top of the hydrotheea; mesial
nematophore large, long, spur-like, directed at right angles from the hydrocladium, distal free
portion nearly as long as the hydrotheca is wide; cauline nematophores usually two to each inter-
node of the stem, besides a perforated process at the base of each hydrocladinm.

Gonosome,—Corbulie small, robust, composed of tive pairs of broad leaves, the distal edges of
which form elevated crests, armed with very large tabular nematophores.

Distribution.—Blake Station 249, off Grenada; depth, 262 fathoms.

At first sight the trophosome of this species closely resembles that of A. aperta. Upon
directly comparing specimens, however, I find that the hydrothec:vc of A. insignis are very much
smaller than those of A. aperta. The mesial nematophore of the former is proportionately heavier

! Description of Docter Fewkes’s type specimen from the Museum of Comparative Zoology.
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than that of the latter, and the lower profile is often concave, while that of 1. aperta is usually
straight.  When the gonosome is present there is no danger of confusing the two species, as they
are strikingly different in this respect.

Type.—In the Muscum of Comparative Zoology, Cambridge, Massachusetts.

AGLAOPHENIA APERTA, new species.
(Plate XX, figs. 1,2.)

Trophosome.—Colony unbranched, attaining a height of about 3 inches; stem not fascicled,
without pronounced internodes, the processes bearing hydrocladia with a perforated protuberance
on each; hydrocladia alternate, divided into regular internodes, each of which has a single incom-
plete internal septumn opposite the intrathecal ridge. Hydrotheewe rather deep; anterior profile
moderately concave; margin with nine well-defined teeth; intrathecal ridge short, but evident;
supracalycine nematophores reaching to the level of the top of the hydrotheca; mesial nema-
tophore with its distal portion projected nearly at a right angle with the hydrotheca, and its lower
profile straight; two cauline nematophores on the front of each internode of the stem.

Glonosome,—Corbulas with about eight pairs of free leaves, cach with two rows ol nematophores
on its edges, and a rather strong process at its base; a long, narrow, transparent space is seen in
each leaf; the tops of the two leaves composing each ¢ pair” meet in the central line above the
corbula and do not alternate so.distinetly as in most species.

Distribution.— Albatross Station 2326, lat. N, 23° 12/, long. W, 820 19'; depth, 194 fathoms.
State University ot Towa Lxpedition, off Habana; depth, 200 fathoms.

This species is readily distinguished by its long and prominently projecting mesial nematophore
in connection with the deep hydrotheca. It is nearest to .l. apocurpa, especially in the gonosome,
which may be distinguished, Lowever, by the fact that the corbula leaves in aperte are more
nearly opposite than in apocarpa.

Type slides,—Cat. Nos. 18646, 13648, [T.8.N.M.; Cat. Nos. 15355, 15356, Mus. State Univ. Iowa;
also in the collection of the anthor.

AGLAOPHENIA CRISTIFRONS, new species.
(Plate XX, figs, 3,4.)

Trophosome.~—Colony unbranched, attaining a height of about 2 inches; stem not fascicled;
internodes obscurely indieated; hydrocladia alternate, rather distant, long, projecting at right
angles from the stem; internodes without decided internal thickenings. IIydrothecie not closely
approximated, rather deep; anterior profile decidedly coneave; margin with nine rather shallow
teeth; intrathecal ridge evident, oblique, and extending nearly halfway around the hydrotheca;
supracalycine nematophores slightly overtopping the hydrothecae; mesial nematophore rather
long, the distal end forming something less than a right angle with the axis of the hydrotheca;
aperture extending along the upper side nearly to the hydrotheca; lower side of nematopliore
slightly convex; cauline nematophores one at the base of each hydrocladium, and two others on
each internode of the stem. Color of stem dark brown,

Gonosome.—Corbulie c¢losed, robust, composed of five to seven pairs of broad leaves, cach of
which bears a row of long and prominent nematophores on its distal edge, and o blunt spine at its
base. There is a single hydrotheca between the corbula and the stem.

Distribution.—Albatross Station 2323, lat. N. 23° 11/, long. W. 822 19’; 163 fathoms.

The trophosome of this species is different from its allies in the fact that the somewhat distant
hydrocladia are given off at exactly a right angle with the stem. The gonosome is quite distinct,
being much more robust and broad-leaved than its immediate relatives. The name ¢cristifrons’
refers to the prominent crest of nematophores projecting forward from the distal end of the
corbula.

Type slides.—Cat. No. 18649, U.S.N.M.; Cat. No. 15357, Mus. State Univ. lowa; also in the
collection of the author.
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AGLAOPHENIA CONTORTA, new species.
(Plate XX, figs. 5-7.)

Trophosome.—Colony sparsely branching, attaining a height of about 4 inches in the incomplete
specimens examined ; stem uot fascicled, of very delicate texture, divided into regular internodes,
‘ach of which bears a hydrocladinm, at least on the distal portion of the stem; hydrocladia
alternate, closely approximated, divided into regular internodes by oblique nodes; cach internode
has a strong internal ridge reaching clear around its eavity nearly opposite the intrathecal ridge,
and another running obliguely from just under the supracalycine nematophores, and reaching
nearly around the internode. Hydrotheca small, very closely approximated, exceedingly thin and
hyaline in structure, rather deep, with an enlarged proximal portion and an expanded and everted
distal portion; margin with its anterior lip greatly produced forward so as to overhang the
remainder of the hydrotheca; anterior tooth strong and sharp, two lateral broad and shallow
teeth with a long sinuosity between them; intrathecal ridge low, plainly marked and oblique;
supracalycine nematophores rather small, curved upward and forward, and overtopping the
hydrotheca; mesial nematophore very large, robust, projecting at nearly a right angle from the
Irydrotheca, and free for nearly half its length; there are two cauline nematophores on the front
of each internode of the stem, onc being a rounded projection on the base of the hydrocladinm.

Gonosome,—Corbula exceedingly thin and transparent, very large and ornate, with twelve to
twenty-five pairs of broad leaves, each of which is greatly expanded, the front edge extending
forward and upward over the base of the preceding leaf and armed with a row of nematophores
from each of which a fine ridge extends directly toward the inner edge of the leaf. The
mature {7) corbula seen in some of the smaller specimens js more or less open, and shows that
each leaf has both edges armed with rows of nematophores. There are about four more or less
modified hydrothec:ie between the corbula and the stem.

Distribution.—Oft Key West, Ilorida; depth, 54 fathoms, State University of Towa Expedition.
Off Marco, 'lorida, 2 fathoms (Heury Hemphill),

This is a very distinct and beautiful species in both its trophosome and gonosome. It isof a
more delicate texture than any other Plumularian that I have seen. Not only the hydrotheca,
but the stem and corbuliv are very ditficult to preserve, and especially to mount for microscopical
examination. The corbula is the most exquisitely beautiful structure of its kind that I have ever
seen, reminding one of the most delicate and intricate dexigns in spun glass. It is perfectly
transparent, and the broad expanded leaves edged with nematophores and ornamented with the
fine white lines described above give a delicacy and grace which defies description.

Type slides.—Cat. No. 18650, U.S.N,M.; Cat. No. 15358, Mus. State Univ. lowa; also in the
collection of the author.

AGLAOPHENIA MINUTA Fewkes.
(Plate XXT, figs. 1-3.)

Aglaophenia minute FEWKES, Bull. Mus, Comp. Zool., 1881, VIII, No. 7, p. 132,
Aglaophenia late-carinata ArLMAN, Journ, Linn. Soc., Zool., 1885, XIX, p. 151.

Trophosome.—Colony unbranched, springing from a regularly annulated creeping rootstalk,
and attaining a height of 3} inch, but usually not more than § inch; stem not fascicled, with
two or three deep, oblique nodes near its base, the remainder being divided into regular
internodes, each of which bears a hydrocladium on & strong process from near its distal end.
This process bears two strong nematophores on its outer and lower side: hydrocladia divided
into short internodes, each of which has two internal thickened ridges, one opposite the
intrathecal ridge and the other below the base of the supracalyeine nematophores; nodes
very deep. Hydrothecwe deep, obconic at the base, somewhat swollen mesially and with the
aperture not expanded; marginal teeth nine, sharp and deeply cut; a broad anterior keel
running from above the mesial nematophore to the margin; intrathecal ridge well marked,
oblique, extending around the hydrotheca; supracalycine nematophores small, geniculate, not
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reaching to the top of the hydrotheca; mesial nematophore rather small, the distal free portion
being partly separated from the remainder by a coustriction or partial septum,

Gonosome,—Corbula usually borne on a modified hydrocladium at the base of the expanded
or pinnate portion of the colony; corbula short, stout, rounded, composed of eight pairs of
rather broad leaves, which meet ounly at the points where the nematophores project, hence
leaving a row of perforations between adjacent leaves, FEach leaf has a row of large nemato-
phores along its distal edge, and a short spiny process at its base. There is usually but one
corbula to a colony, and that is proportionately very large.

Distribution.—Lat. 320437 25" N, long. 770 20’ 30" 'W,, surface?, IFewkes; Gulf of Mexico,
Allman; Albatross Station 2038, lat. N, 382 31/, long. W. 69° 08/, surface; Albatross Station 2583,
lat, N. 390209, long. W, 72017/, surface, floating in the Gulf Stream and in shallow water on the
Great Bahama Banks,

This species may be .. pelagica Lamouroux, being the most common of the minute species
found on floating seaweed, but the original description of that speecies is not sufficiently defi-
nite to permit of any certainty of identification. This is the most abundant Aglaophenia in the
minute group. Having seen the type specimens at the Museum of Comparative Zoology, I am
enabled to give a somewhat more extended description than the original. The gonosome has
not hitherto been described. Although the present species does not agree in all respects with
the description of Allman’s A. late-carinata, the general agreement is such that I regard the
latter name as a synonym. The diagnostic marks of d. minute are the broad anterior keel to
the hydrotheca in connection with the projections at the bases of the hydrocladia and the
regularly annulated rootstalk.

Doctor Fewkes says that the specimens secured by the Dlake were growing on alga. 1f this
is true it is unlikely that they came from the bottom at the depth mentioned, as there is no
record that I can find of alg:e growing at such depths.

Type—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

AGLAOPHENIA PELAGICA Lamouroux.

Aglaophenia pelagica 1.aAMOUROUX, Polyp. Flex,, 1816, p. 170.

Llumularia pelagica L.AMARCK, An, sans Vert., 1836, 2d ed., II, p. 167.

Dynamena pelasgica (DE BLAINVILLE), Manuel &’ Actinologie, 1836, p. 484,

Aalaophenic pelasgica MCCrADY, Gymn. of Charleston Harbhor, 1857, p. 98.

Aglaophenia pelasgica AGassiz, N. A, Acalephie, 1865, p. 139,

Adglaophenia pelagica KIRCHENPAUER, Ueber die Hydroidenfamilic Plamularidie, 1872, Pt. 1, p. 29.

The following description is given by Mc¢Crady.! The words in brackets are my own, and are
introduced to make the description more intelligible to those who are used to the present
terminology of the science:

These specimens are attached to the gulf weed [Sargassuin bacciferum] and were taken in the Atlantic by a
homeward bound vessel. * * It [the species] is characterized by cells [hydrothecie] gquite long in proportion
to their breadth. 'The posterior process [mesial nematophore] is far behind; the anterior lateral processes
[supracalycine nematophores] are rather weak and slender. The main stem is recumbent and creeping, giving off
at intervals plume-like branches, so mnch like those of the ordinary true plumularia that it would readily be
mistaken at first sight. On my specimens I have founmd no reproductive capsules [gonangia]. This important
portion of the community, however, is represented in Dana’s woodeut. * * * It is turned downward, thus
depending from the stem. Is this its natural position?

This species is not improbably an oceasional visitant of our waters, hut I have never encountered it on the Gulf
weed thrown on our beaches.

Distribution.—Southern coast of England and Treland, Irish Channel, Sargossa Sea, and Charleston Iarbor.

As before intimated, it is by no means improbable that this species is identical with A,
minute I'ewkes. A good deal of doubt is thrown upon this probability, however, by the fact that
no hydrothecal keel is mentioned by McCrady, who was a most careful observer and would
hardly miss so conspicuous a character had it been before him.

! Gymnophthalmata of Charleston Harbor, p. 201.
12833 —17
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AGLAOPHENIA PERPUSILLA Allman.
(Plate XXI, figs. 4,5.)
Aglaophenia perpusille ALLMAN, Mem. Mus. Comp. Zool., V, No. 2, p. IX.

Trophosome.~—Hydrocaulus attaining the height of about ! inch; stem simple, nonfascicled;
pinn:e alternate, each springing from the anterior aspect of an internode in the axil of a strong
tooth-like process, which carries on its proximal side a fixed nematophore, just below which
another strong fixed nematophore also springs from the internode. IIydrothec:: deep, slightly
widening upward; wmargin with about nine strong and deeply cut teeth, the anterior tooth con-
tinued into a narrow keel which runs down the (ront of the hrydrotheca; intrathecal ridge distinet,
horizontal, situated at the junetion of the lower and middle third of the hydrotheca. Supracaly-
cine nematophores strong, overtopping the hydrotheca; mesial nematophore scarcely reaching
the intrathecal ridge, adnate as far as its oblique terminal orifice.

Gonosome.—Not known.

Dredged off the quicksands from a depth of 34 fathoms.

I have not seen this species and have copied Professor Allman’s deseription entire. The
distinguishing features are the narrow hydrothecal keel, and the supracalycine nematophores
which overtop the hydrothecwe. The processes of the hydrociadium arve nearly half as long as the
height of the hydrotheca to the bases of the marginal teeth.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

AGLAOPHENIA MAMMILLATA, new species.
(Plate XXI, figs. 6-10.)

Trophosome.—Colony sparsely branching, attaining a height of 1} inches, growing in clusters
from a creeping rootstalk which is not regularly annulated: stem not fascicled, divided into
regular internodes, each ot which bears a hydrocladium from a process near its distal end ; hydro-
cladia alternate, divided into regular internodes, each of which has an internal ridge reaching
around its cavity behind the intrathecal ridge, and another below the supracalycine nematophores;
nodes very distinet. Hydrothecie deep, closely approximated, with a narrow anterior keel reach-
ing to the margin, which is armed with nine sharply cut teeth; intrathecal ridge evident and
oblique, reaching clear around the hydrotheciv; supracalycine nematophores rather small, not
overtopping the hydrotheci:; mesial nematophore stout, with its free distal portion divided from
the rest by a constriction or partial septum. There is an ordinary cauline nematophore at the
lower end of each internode of the stem, and a mammillate perforated process at the base of each
hydrocladium.

Gonosome.—Not known.

Distribution.—Albatross Station 2623, lat. N, 33° 38/, long. W. 772 36'; depth, 15 fathoms.

The diagnostic marks of this species are its height, which is very much greater than in any
others of the minuta group, the narrow hydrothecal keel in connection with the absence of distinet
annulations on the rootstalk, and the processes at the bases of the hydrocladia being smaller than
in the related species.

Type slides.—Cat. Nos. 18653, 18654, U.8.N.M.; Cat. No. 15361, Mus. State Univ. Towa; also in
the collection of the author.

AGLAOPHENIA MINIMA, new species.
(Plate XXI, figs. 11-13.)

Trophosome.—Colony unbranched, exceedingly delicate in texture, attaining a height of one-
fourth inch; stem not fascicled, slender and transparent, divided into regular internodes, each
with a bifurcated process bearing the hydroeladium, and another long, slender one some distance
below it on the proximal end of the internode; nodes distinct; hydrocladia slender, delicate, divided
into slender internodes, each of which has a septal ridge opposite the intrathecal ridge. Hydro-
theciv very thin and easily collapsed, deep, anterior profile straight and without a keel; aperture
oblique, surrounded by eight sharp teeth; intrathecal ridge evident, more unearly horizontal than
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in allied species; supracalycine nematophores small, slightly overtopping the hydrotheca; mesial
nematophore small, with the distal portion projecting almost at a right angle to the axis of the
hydrotheca; cauline nematophores forming spurs on the front of each internode.

Gonosome.—A single, very short, robust corbula attached below the regular hydrocladia, and
composed of four very broad pairs of leaves, each of which bears a row of large nematophores
along its distal edge; each leaf is scalloped on its posterior edge, making a series of small perfora-
tions between the nematoplhores, There is a cousiderable portion of the lower proximal part of
each leaf cut away. A single hydrotheca is placed between the gonophore and the stem.

Locality.—Near Little Cat Island, Bahamas, shallow water; State University of Iowa
Expedition.

This is the smallest and most delicate species of the genus. The entire absence of a hydro-
thecal keel, together with the very short and stout corbula, will serve as diagnostic characters.

Type slides.—Cat. No. 18655, U.S.N.M.; Cat. No. 15362, Mus. State Univ. Iowa; also in the
collection of the author.

AGLAOPHENIA PERFORATA Allman,
(Plate XXI, figs. 14, 15.)
Aglaophenia perforata ALLMAN, Journ. Linn. Soc., Zool., XIX, p. 150, pl. XxI.

Trophosome,)—Stem simple, monosyphonic, springing at intervals from a creeping stolon
* * % (not exceeding one-fourth of an inch in height). Hydrothec: wide, margin with about
five teeth on either side, and a single mesial tooth in front, Intrathecal ridge strong, transverse,
situated at the junetion of the middle and posterior third of the hydrotheca; mesial nematophore
adnate to about the posterior third of the hydrotheca, and then terminating in a short free process
which is separated trom the adnate portion by an imperfect septum; lateral nematophores scarcely
overtopping the hydrotheca.

Gonosome.—Corbula closed, deep and rather short, with about nine pairs of coster; sutures of
costie with a wide aperture between every two denticles; peduncles short, carrying a single
hydrotheca.

Locality.—St. Vincent Island.

The specimen was found creeping over a piece of gulf weed.

This species is evidently near A. minima, from which it difters, according to Professor All-
man’s figure, in being obeconical in shape, the top being much wider than the bottom, and in
having more leaves to the corbula, the leaves not having their proximal and basal portions
largely cut away. It can be told from any others of the minima group by the absence of any
hydrothecal keel. Professor Allman does not state whether it has the peculiar nematophores or
processes at the bases of the hydrocladia which characterize the rest of the group.

AGLAOPHENIA SIMPLEX (d’Orbigny).
(Plate XXII, fig. 1.)

Plumularia simplex D'ORBIGNY, Voyage dans I'Amdrique Méridionale, 1839-46, V, p. 27, pl. x1u1, figs. 1, 2.
Aglaophenia simpler KIRCHENPAUER, Ueher die Hydroidentamilie Plumularidic, 1872, Pt. 1, pl. 1, fig. 1.

Never having seen this species, nor an adequate description, [ copy the original description
verbatim : .

P. surculis simplicibus, alternatis vinnatis; cellulis simplicibus; apertura denticulata,.

Cette espece, fixe sur des Sargassum, présente senlement de petites branches penndes simples, qui partent de
la racine rampante. Chaque branche se forme de¢ petits rameaux alternes courts; ces rameanx sont seulement
articulés, de distance en distance, par nn étranglement. Chaque segment a sa cellule portée sur une expsansion
anguleuse, saillante en pointe. La cellule est simple, globuleuse, entourée de six dents anguleuses, dont deux se
trouvent de chaque coté.

The figure of this species which I copy does not agree very closely with either the original
description nor the figure given by ’Orbigny. Kirchenpauer’s figure, however, seems to be based
on authentic specimens, and is a much more detailed representation of the species.

' Original description quoted from Allman.
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AGLAOPHENIA (?) SAVIGNYANA Kirchenpauer.
(Plate XXIV, lig. 4.)
Aglaophenia savignyana KIRCUENPAUER, Ueber die Hydroidenfamilie Plumularidie, 1872, Pt. 1, p. 44,
Aglaophenia savignyana MARKTANNER-TURNERETSCIIER, Hydroiden des k. k. naturhist. Hofmus., 1890, p. 267, pL. v1,
fig. 13.

Trophosome.—Colony irregularly branched, branches and branchlets sparse, attaining a height
of 2 or 3 inches; stem fascicled; internodes indistinet, each bearing a hydrocladium on a process
from near its distal end; hydrocladia short, divided into regular internodes, each of which has
two delicate septal ridges, one opposite the base of the hydrotheca and another under the supra-
calycine nematophore, the latter sometimes scarcely discernible. Ilydrothecie cup shaped, with
the aperture vertical, margin with a conspicuous lateral tooth on each side; supracalycine nemato-
phores tubular, overtopping the hydrotheca; mesial nematophore long, tubular, attaining the level
of the marginal teeth and having two apertures; cauline nematophores one above and one below
the base of each hydrocladium on the branches, and arranged nearly in a row on the stem.

Gonosome.—Not known.

Distribution.—Adriatic Sea and Red Sea (Kirchenpauer); IHayti (Marktanner-Turneretscher).

I have not seen this species, and the above description is compiled from those of Kirchenpauer
and Marktanner-Tuarneretscher, together with the figure given by the former. It is almost certain
that the species is not an Aglaophenia in the sense used in this work, but in the absence of the
gonosome it is probably best to leave it where it is.

AGLAOPHENIA ALLMANI Nutting.
(Plate XXII, tigs. 2, 3.)
Aglaophenia ramosa ALTMAN,' Mem. Mus, Comp. Zool., V, No. 2, 1877, p. 39, pl. Xx111.

Trophosome.—Colony branched, the braunches breaking up into ramuli, which may again
divide, attaining a height of about 6 inclies; stem faseicled ; hydrocladia borne ou the front of main
stem above the origin of the branches, and throughout the length of the latter: each internode
bears a hydrotheca and shows a very strong internal ridge or septumn extending clear around the
cavity of the internnde on a level with the intrathecal ridge of the hydrotheca. IHydrothecx deep
for this genus; margin with seven strong even teeth; the aperture inclined a little forward; intra-
thecal ridge pronounced, extending obliquely forward and upward, dividing the lower one-fourth
from the remainder of the hydrotheca; supracalycine nematophores strong, almost cylindrical,
reaching considerably above the margin of the hydrotheca; mesial nematophore adnate to the
front of the hiydrotheea, and reaching the level of the marginal teeth; there is a small perforated
promineuce at the base of each hydrocladium, and two large triangular cauline nematophores near
the base of each hydroeladinm.

Gonosome.—Not known.

Distribution.—Florida Reef, 2 to 3 fathoms (Allman); Albatross Station 2142, lac. N, 9° 30/,
long. W. 76° 207; 42 fathoms.

The general facies of the trophosome, together with the shape of the cauline nematophores,
strongly suggest that this species will ultimately find a place in the genus Lytocarpus. 1t seems
to be rave, as only one specimen was obtained in the great number of hauls made by the .Hbatross.

AGLAOPHENIA ROBUSTA Fewkes.
Aglaophenia robusta FEWKES, Bull. Mus, Comp. Zool., VIII, No. 7, 1881, p. 132.

This species has a very large, thick, fascicled hydrosowne, which is branching, and gives rise
to alternate pinunwe. ITydrothecie with very large teeth on the margin,  Mesial nematophore large,
adnate, almost as long as the hydrotheca is decp. Supracalyeine nematophores rising slightly
above the rim of the hydrotheca. Color of hydrosome bright yellow and brown.

‘ The name Aglaophenia ramose was used by DBusk in his account of the Zoophytes of the Rattlesnalke, and
repeated by Kirchenpauer in 1876.
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Gonosome.—Unknown.

Montserrat, 83 fathoms.

The above is the original description copied verbatim. No figure is given, and the type was
not sent with the rest of Doctor Fewkex's specimens from the Musenm of Comparative Zoology.

The description is inadequate, especially in the absence of a figure, and the species is of
doubtful validity.

The type is preswnably in the Museumn of Comparative Zoology.

AGLAOPHENIA RATHBUNI, new species.
(Plate XXI1I, tigs. 4-6.)

Trophosome.—Colony unbranched, attaining a height of three-fourths ineh; stem not fascicled,
divided into numerous short internodes by oblique nodes; hydrocladia alternate, closely approxi-
mated, borne on the front of the stem and projecting nearly at right angles with the stem;
divided into short internodes, each of which has a strong septal ridge opposite the intrathecal
ridge extending almost around the internode, another shorter one just beneath the supracalycine
nematoplores, another short but evident one between the two already described, and still another
below the intrathecal ridge. Hydrotheci robust, closely approximated, set at a strong angle with
the hydroeladia, as if tilted forward, the distal half being free; anterior profile with a double curve;
aperture wide, oblique; margin with an anterior projecting bifid spine, and eight or ten irregular
teeth giving a jagged appearance; intrathecal ridge strong, very oblique, reaching entirely around
the hydrotheca; supracalycine nematophores not reaching the top of the hydrotheca; mesial
nematophore prominent, projecting forward and upward, free for about one-third its length; a
mammillate perforated process at the base of each hydrocladium.

Honosome.—Corbula long, carved, with seven or more pairs of broad leatflets, each of which
has a row of nematophores along its istal edge, and a very prominent, heavy spine projecting
forward and outward from its base; this spine has a strong spur projecting upward and forward
from its upper side. There is a single hydrotheca between the corbula and the stem.

Distribution.—Caravellas, Brazil, 1876; Richard Rathbun.

This is an exceedingly well marked species. The corbulie are borne on hydrocladia which
alternate regularly with the ordinary hydrocladia, and are directed laterally, giving a beautiful
example of thie homology of the corbala with the hydrocladium.

Type slides.—Cat. Nos. 18657, 18658, U.S.N.M.; Cat. Nos. 15364, 15365, Mus. State Univ. Iowa;
also in the collection of the author.

AGLAOPHENIA LATIROSTRIS, new species.
(Plate XXTT, figs. 7-9.)

Trophosome.—Colony unbranched, attaining a height of about 2 inches; stem not fascicled,
divided into regular internodes, each of which bears a hydrocladium; hydrocladia lying in the
same plane, alternate, closely approximated, and projecting at right angles from the stem; hydro-
cladial internodes distincet, each with a septal ridge belind the intrathecal ridge. Hydrothece
closely approximated, obeonical, margin expanded, and surrounded by eleven very irregular jagged
teeth, the anterior one being retrorse, the next directed forward, the remaining four on each side
being in two pairs of sharply pointed teeth; intrathecal ridge evident, oblique, reaching nearly
around the hydrotheca; lateral nematophores rather small for this group, not reaching the top of
hydrothieca; mesial nematophore very large, adnate to the front of the hydrotheea nearly to the
top, and then projeeting forward into an expanded spout-like distal extremity which often reaches a
considerable distance in front of and above the hydrotheca.

Gonosome,—Corbula closed, composed of about eight pairs of moderately narrow leaves, each
of which bears a row of nematophores on its distal edge, and another on its inner proximal edge,
as in A. struthionides,! There is an aperture between the bases of adjacent leaves, and no promi-
nent spur at the bases. There are two hydrothecic between the corbula and the stem.

1Only the row on the outer distal edge can be readily seen withont dissection.
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Distribution.—Brazil, Richard Rathbun. This form may at once be recognized by its very
large, spout-like mesial nematophores.

Type slides.—Cat. No. 18659, U.S.N.M.; Cat. No. 15366, Mus. State Univ. lowa; also in the
collection of the author.

AGLAOPHENIA STRUTHIONIDES (Murray).

(Plate XXII, figs. 10-12.)

Plumularia struthionides MURRAY, Ann. and Mag. Nat. Hist., 3d ser., V, 1860, p. 251, pl. x11, fig. 2.

Aglaophenia franciscanae ALEXANDER AGassiz,' N. A, Acalephie, 1865, p. 110,

Aglaophenia arbore« VERRILL, Report of Commissioner of I'ish and Fisheries, 1871-72, p. 730.

Aglaophenia franciscana KIRCHENPAUER, Ueber die Hydroidentamilie Plumularida, 1876, Pt. 2, p. 24,

Aglaophenia struthionides MARKTANNER-TURNERETSCHER, Die Hydroiden des k. k. naturhist, Hofmuseums, 1890, p. 265.

Trophosome,—Colony unbranched, attaining a height of about 4 inches in an incomplete
specimen; stem not fascicled, divided by oblique nodes into short internodes, each of which
bears a hydrocladium on its antero-Tateral surface; hydrocladia directed forward and upward,
closely approximated, divided by oblique unodes into short internodes which are usually less
than twice as long as wide. Hydrothecie closely approximated, obeonical in general outline,
margin tlaring and armed with eleven teeth, the anterior being long, sharp, and directed
upward and backward, the next long and directed forward, the next rounded and bent outward,
the next rounded and directed upward, and the last, posterior, between the supracalyecine nemato-
phores. There is considerable variation in the marginal teeth, but this seems to be the typical
arrangement, Intrathecal ridge low, strong, directed forward, and curved slightly upward;
upper one-third of the hydrotheca free from the hydrocladium; supracalycine nematophores
large, not overtopping the hydrotheca; mesial nematophore large, its distal portion not separated
widely from the front of the hydrotheca, and when complete reaching the level of the margin of
the latter; there is a large triangular cauline nematophore at the base of each hydrocladium that
resembles those found in the genus Lytocarpus,

Gonosome.—Corbulie on hydrocladia which take the place and position of regular hydrocladia,
and bear three hydrothec:v on the proximal portion; corbula closed, with eight to thirteen pairs of
narrow leaves with a row of nematophores on the distal edge of cach, but where the leaves are
slightly separated above it is seen that each edge of each leaf is armed with nematophores. There
are thus really two rows to each leaf, one of which is ordinarily concealed under the edge of the
preceding leaf. There is no pronounced process at the base of each leaf.

Distribution.—Santa Cruz; collected by Anderson. (Yale Museum specimen.) San Diego,
California; Edward Palmer. San Irancisco, California; Alexander Agassiz. [Puget Sound;
Doctor Steindachner.

Professor Verrill? described a specimen in the Boston Society collection which he considered
to be the type specimen of Phumularia arborea Desor. This specimen he has kindly permitted me
to study, and it proves to be Aglaophenia (Plumilaria) struthionides Murray. It seems that {ur-
ther consideration caused Professor Verrill to doubt that the specimen was Desor’s type after all.
Through the kindness of Miss Slack, the librarian of Museum of Comparative Zoology, at Cam-
bridge, I havereceived a copy of Desor’s original description of Plumularia arborea, from which it
is seen that the Boston Society specimen can not be Desor’s type.” Through uncertainty concern-
ing the labels, it is thought by Professor Verrill that the locality given for the specimen in question
is incorrect, and the validity of the label is further weakened by the fact that this species has so
far been found only on the Pacific coast.

Doctor Agassiz here regards Plumularia franciscana 'I'task as synonymous with I’. struthionides Murray. A
comparison of the original descriptions turnishes good grounds for regarding this as an error.

* Invertebrate Animals of Vineyard Sound, 1872, p. 730.

* My reason for deciding that the Boston Society specimen can not be Desor's I, arborea is found in the following
sentence from his original deseription, I’roccedings of the Boston Society of Natural History, 1T, p. 65: ¢ Cells
pyriform with a plain margin,’’ ete. The italics are my own. The specimen has the margin of the hydrotheca very
strongly dentate, the teeth being unusually jagged and conspicuous.
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AGLAOPHENIA RAMULOSA Kirchenpauer,

(Plate XXIII, fig. 1.)

Aglaophenia ramulosa KIRCHENPAUER, Ueber die Hydroidenfamilie Plumularida, 1872, Pt. 1, p. 41, pi. i, fig. 18.
Aglaophenia ramulosa FEwKEs, Bull. Mus. Comp. Zool., 1881, VIII, No. 7, p. 127.
Aglaophenia ramulosa Bale, Catalogue Australian Hydroid Zoophytes, 1884, p. 171, pi. xvm, fig. 11.

Trophosome.—Colony attaining a height of inches, branching in a pinnate manner; branches
scattered, short, divergent; hydrocladia divided into rather short internodes, each with a septal
ridge opposite the intrathecal ridge. Hydrotheea) approximated, short, margin not flaring, two
anterior teeth much longer than the others, of which there are two on each side. There is a thick,
strong anterior intrathecal ridge; supracalyeine nematophores long, tubular, reaching above the
liydrothecal margin; mesial nematophore very long, tubular, curving upward, separated but
slightly from the front of the hydrotheea, and extending a considerable distance above its top.

Gonosome.—N ot known.

Distribution—Port Lincoln, Australia (Kirchenpauer); Barbados, 76 and 94 fathoms; Mont-
serrat, 88 fathoms (Fewkes).

The above description is taken partly from Kirchenpauer, partly from Bale, and partly from
the figures given by these authors. 1 have not seen the species, and it is doubtful whether it
belongs to this genus or not. In the absence of the gonosome, however, it is here retained in
Aglaophenia.

AGLAOPHENIA OCTOCARPA, new species.

(Plate XXIII, figs. 2-5.)

Trophosome.—Colony unbranched, attaining a height of 2 inches; stem not fascicled, divided
into short iuteruodes, each of which bears a hydrociadium on its antero-lateral surface; hydro-
cladia closely approximated, directed laterally, divided into short internodes with septal ridges
back of the intrathecal ridge and immediately below the supracalyeine nematophores. Hydro-
tliecae small (only a little more than halfas large as A. struthionides), obconical, margin expanded,
terminal one-third of the liydrotheca free from the internode; marginal teeth eleven, uneven, the
anterior one long and retrorse, the next long and projected forward, the remainder smaller, vary-
ing greatly in shape, being either rounded or sharp pointed; supracalyeine nematophores small,
reaching to the level of the top of the hydrotheea; mesial nematophore prominent, adnate to front
of liydrotheca for about tliree-fourths the height of the latter, and then pointing forward and
upward, the distal end being distant from the liydrotheca, although it hardly reaches the level of
its top; distal end not expanded; three cauline nematophores to each internode of the stem.

Gonosome.—Corbula) rather small and stout, composed of about eight pairs of broad leaves,
each of which bears a row of nematophores along its distal edge and a short process at its base.
There is a single hydrotheea between the corbula and the stem.

Distribution.—Cape St. Lucas, Gulfof California; John Xantus.

This species looks like a miniature 4. arborea, from which it differs in the direction of the hydro-
cladia, size of hydrotheca, and especially in the gonosome.

Type slides.—Cat. No. 18662, U.S.N.M.; Cat. No. 15369, Mus. State Univ. [owa; also in the
collection of the author.

AGLAOPHENIA GRACILLIMA Fewkes.

(Plate XXIII, figs. 6-8.)

Aglaophenia gracillima FEwKEs, Bull. Mus. Comp. Zool., 1881, VIII, No. 7, p. 131.

Trophosome.'—Colony unbranclied or sparsely branching, attaining a height of about 3 inches;
stem not fascicled, divided into regular internodes, each of which bears a hydrociadium; hydro-
cladia rather closely approximated, alternate, divided into regular internodes, each of which has
its cavity partly divided by about four septal ridges behind the hydrotheea. Hydrotheca closely

vDescription ancl figures from type specimen kindly sent me by Doctor Walter Faxon from the Museum of Com-

narative Zoology.
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approximated, obconic, considerably expanded above, margin with a large horn-like anterior
process or tooth, which, when fully developed, is almost as long as the hydrotheca and recurved
at its distal portion. Above the base of the process there is a retrorse tooth, and there are four
marginal teeth on each side; intrathecal ridge low at its origin, doubly curved, reaching around
the hydrotheca to a level with the base of the anterior process; supracalycine nematophores
tubular, reaching the level of the top of the hydrotheca; mesial nematophore rather short and
spur-like, free portion tubular, its end not reaching the level of the middle of the hydrotheca;
cauline nematophores inconspicuous.

Gonosome.—Corbulx very long and slender, composed of about twenty pairs of leaves, each
of which has an expanded truncated process pointing forward and outward, arising from above
the base of the leaf; a row of nematophores is situated on the top of the proce:s and distal edge
of the leaf. There are three hydrothec:: between the corbula and the stem.

Distribution,—Oft Martinique, 96 fathoms, Blake collection.

This very striking form reminds one of species found in the Pacific in the shape of the hydro-
theca, and especially in the shape and arrangement of the marginal teeth, The anterior process
is exceedingly variable in size. The corbula is very sleuder, but of firm texture and a dark horn
color. It resembles the “arborea group” in having more than one hydrotheca on its pedicel.

Type—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

AGLAOPHENIA PATAGONICA (d’Orbigny.)

Plumularia patagonica D'ORBIGNY, Voyage dans UAmdérique Méridionale, 1839-46, V, p. 27, pl. xu1r, figs. 3-6.
Aglaophenia patagonica KIRCHENPAUER, Ueber dic Hydroidenfamilie Plomularid:e, Pt. 1, p. 26,

T have beeun unable to find any description of this species but the original, which is herewith
given.

P. surculis ramosis, flexuosis; ramis alternis pinnatis; cellulis complicatis; vesiculis clongatis, compressis, transrersim
obliqué cristatis.

Habitat.—The shores of Patagonia.

Cette jolie espece forme des branches longues, terminées par un grand nombre de rameaux
arqués penniformes, Chaque rameau porte des ramules alternes assez ¢tendus. Les ramules sont
divisés en segmens nombreux, trois par cellules, dont la partie supérieure est terminde en pointe
extérienre. Les cellules sont composées d’un support latéral de echaque ¢oté qui en occupe toute
Ia longueur, d’nn autre support inférieur terminé en pointe tronquée. Les bords ont deux expan-
sions latérales, et en dessus quatre sinus et trois pointes. Les visicules sont allongées, comprimées,
dentées obliquement et latéralement.

AGLAOPHENIA (?) CRENATA Fewkes.
(Plate XXIII, figs. 9, 10.)

Aglaophenia crenata FEWKES, Bull. Mus. Comp. Zool,, 1881, VIII, No. 7, p. 132.

Trophosome.'—Colony in fragmentary specimen unbranched and attaining a height of about
2 inches; stem fascicled in proximal portion and not fascicled distally, divided into internodes,
each of which bears a hydrocladium; hydrocladia not closely approximated, borne on opposite
sides of the stem, and divided into regular internodes, each of which has about five septal ridges
behind the hydrotheca and three on the anterior side below the hydrotheca. Hydrothec:e rather
deep, cylindrical, anterior profile nearly straight, margin armed with ten or twelve regular, minute
teeth or sinuations; intrathecal ridge not evident; supracalycine nematophores small, distally
contracted, reaching the level of the top of the hydrotheca; mesial nematophore short, tubular,
with its distal end free and its margin crenulated; cauline nematophores with distal portion
contracted, two to four on the front of each internode of the stem, and one behind the axil of
each hydrocladium,

Gonosome.—Not known.

Distribution.— Blake Station 308, lat. N. 41° 25/, long. W, 65° 35'; depth, 1,242 fathoms.

This species is almost certainly not an Aglaophenia, and in all probability is a Cladocwrpus or

! Description of Doctor Fewkes’s type specimen.
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Aglaophenopsis. 1t is apparently very close to Cladocarpus speciosus Verrill, from which it differs
chiefly in not having the two anterior marginal teeth more conspicuous than the others, and in
having a more cylindrieal hydrotheca.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

AGLAOPHENIA BICORNUTA, new species.
(Plate XXIV, figs. 5-8.)

Trophosome.—Colony sparingly branched, attaining a height of about 3 inches; stem not
fascicled, divided into regular internodes, each of which bears a hydrocladium on a process from
the middle portion of its antero-lateral face; hydrocladia rather distant, alternate, and divided
into regular internodes without septal ridges. Hydrothecx rather deep, anterior profile slightly
concave, margin not greatly everted, and armed with nine prominent, sharp-pointed teeth;
intrathecal ridge very low, evident, oblique; supracalycine nematophores small, distinetly genic-
ulated, and slightly overtopping the hydrotheca; mesial nematophore double, consisting of two
slender tubes placed side by side like the barrels of a shotgun, and pointing forward and a little
downward, the free portion being about as long as the hydrotheca is wide; the two tubes are
separate and somewhat divergent at their distal ends; cauline nematophores rather large, one on
each side of the base of each hydrocladium, and a mammillate one on the base of each hydro-
cladiuam.

Gonosome.—Not known. .

Distribution.—Off [Tabana, Cuba, 150 to 250 fathoms, State University of Iowa expedition.

In the absence of the gonosome this species is only provisionally referred to Aglaophenia.
The “double-barreled” mesial nematophore is a unique feature in this genus, the only approach
to it being the double mesial nematophore of Aglaophenopsis hirsuta, which, however, is entirely
separate from the hydrotheca and very short, with crenate apertures.

Type slides.—Cat. No. 18664, U.S.N.M,; Cat. No. 15370, Mus. State Univ. Iowa; also in the
collection of the author.

AGLAOPHENIA (?) CONSTRICTA Allman.

(Plate XXIV, figs. 1-3.)

Aglaoplenia constricte ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 47, pl. XXIX.

Trophosome.—Stem attaining a height of about 8 inches, thick, fascicled, springing from an
entangled mass of wiry filaments, and sending off numerous, irregularly disposed, simple branches,
which ecarry alternately disposed pinmwe (hydrocladia); three pinnw springing from each inter-
node. Hydrothecie with the distal half expanded and separated from the proximal part by a
deep constriction; margin with four broad teeth. Snpracalycine nematophores slightly overtopping
the margin of the hydrotheca; mesial nematophore nearly equaling in length the height of the
hydrotheca, to which it is almost entirely aduate; cauline nematophores, two on the axil of each
pinna and one immediately below the pinna in front.!

Gonosonie.—Not known,

Distribution.—Oft Conch Reef, from a depth of 30 fathoms.

Although this species almost certainly belongs to another genus, it is here included in the
genus Aglaophenia on sufferance, as it were, until the gonosome is discovered.

Type.—~In the Museum of Comparative Zoology, Cambridge, Massachusectts.

AGLAOPHENIA TRIFIDA Agassiz.

Aglaophenia cristata McCrADY, Giymn. of Charleston Harbor, 1857, p. 100.

Aglaophenia trifide Lovis Acassiz, Cont. Nat, Hist, U. 8., 1862, IV, p. 358,

Aglaophenia trifide ALEXANDER Acassiz, N. A, Acaleph., 1865, p. 110,

Aglaophenia trifide KIReHENPAUER, Ueber die Hydroidenfam. Plnmularidie, 1872, Pt. 1, p. 26.

Trophosome.—Colony branched, attaining o height of 5 to 7 inches; stem not fascicled, divided
into regular short internodes, cach of which bears a hydrocladium on its middle portion; hydro-
g ) 1 ; 1y

! Original description quoted exactly.
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cladia divided into regular short internodes, each of which is divided back of the intrathecal ridge
of the hydrotheca by an internal ridge. Hydrothec:v stout, closely approximated, expanded
above, with the anterior profile doubly curved, margin with nine strong subequal teeth, intra-
thecal ridge strongly developed and projecting straight forward and upward; supracalycine
nentatophores stout, rather geniculate, slightly overtopping the hydrotheca; mesial nematophore
strong, reaching to about the middle of the hydrotheca, anterior profile regularly convex, the
nematophore being adnate to the hydrotheca almost to the end of the former, where there is a broad
terminal aperture; cauline nematophores, three to each internode of the stem, one being just
below the proximal hydrotheca of each hydrocladium and two being on the front of the internode.

Gonosome.—Corbul:e rather long and slender, with 12 to 14 pairs of corbula leaves, each of
which bears a row of nematophores along its distal edge and a slightly larger one at its base.

Distribution.—Found thrown up on the beach at Sullivan's Island, Charleston Harbor.
{McCrady.)

[ was unable to secure either specimens or tigures of this species before the plates for this
work were printed. Among some material recently sent me for identification by Prof. H. L.
Osboru, of Iamline University, I found specimens that appear without a reasonable doubt to
belong to this species. The locality from which the specimens were taken was not given, but
Professor Osborn thinks they were from Beaufort, Novth Carolina.

This species is very closely allied to Aglaophenia pluma of the British coast, but a direct com-
parison with specimens from Plymouth, England, shows that the American species has hydrothece
with a less concave profile above the mesial nematophore and a much longer and more slender

corbula.
AGLAOPHENIA TRICUSPIS McCrady.

Aglaophenie tricuspis McCrapy, Gymn. Charleston Harbor, 1857, p. 101,

dglaophenia tricuspis Louls Acassiz, Cont. Nag. Hist. U, S.. 1862, IV, p. 358.

Aglaophenia Iricuspis ALEXANDER AGAssiZ, N. A, Acaleph., 1865, p. 140,

Aglaophenia tricnspis KIRCDENPAUER, Ueber die Hydroidenfam. Plamularidic, 1872, Pt. 1. p. 27.

This species grows in solitary plumes, much taller than those of A. pelasgica and shorter than
those of .. ¢ristate. The plumes also are of broader expanse than in the latter species and the
individual polyp cells are quite different. The three cusps, which are placed as in the species
mentioned, are proportionately long and slender, or, which is the same thing, the polyp cell
between them is quite shallow, and its rim, instead of appearing distinet from the single cusp
behind it, appears to be united with it as with the others. 1 have also been unable to distinguish
any denticulations on the rim, and these are quite conspicuous in the other two species.

The prolific vesicles of this species are as yet unknown. This species was found growing just
below dead low-water mark, on the submerged rocks of one of the upper jetties of Sullivan’s Island.
It was taken in midsummer.'

THECOCARPUS, new genus.

Trophosome.—Stem fascicled, usually with the component tubes diverted from their course at
intervals to form somewhat Hattened protuberances. Hydrothecie with one or two large anterior
teetl, the remainder being small or reduced to minute sinuations; mesial nematophores one or two,
less than half the height of the hydrotheca; intrathecal ridge inconspicuous.

Gonosome.—Corbula composed of widely separated leaves, each bearing a hydrotheca near its
base and a row of nematopliores on its distal portion. There are usually three or more hydrothec:e
between the corbula and the stem.

In Tooking over the very large series of American Aglaopheni:e several were found that differed
from all the others and agreed among themselves in the possession of the characters given above.
Aglaophenia myriophylliun may be taken as a type of this genus, and in it would also be included
Aglaophenia radicellata Sars.

Allman, in the Challenger Report? placed these species in the genus Lytocarpus, and did not

1Original description. T have been unable to find either specimens or later descriptions of this specics.
2 Challenger Report, Hydroida, Pt. 1, pp. 12, 40.
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regard the gonosome as a true corbula. Bale took exception to this, wisely I think, and included
these species in the genus Aglaophenia, regarding their gonosomes as true corbulie. While agree-
ing fully with the latter author, the present writer considers that the presence of hydrothecwx on
the corbula leaves is a good generic distinction, upon whieh, in connection with the stem character
and certain features of the hydrothec:e named above, he has ventured to establish the new genus
Thecocarpus, which wounld equal a part of the subgenus Lytocarpia Kirchenpauer, part of the genus
Lytocarpus of Allman, or a part of the genus Aglaophenia as detined by Bale.!

KEY TO AMERICAN SPECIES OF TIIE GENUS THECOCARPUS,

Hydrothec: separated by more than half their height, narrowed below.
T. bispinosus.

2 mesial nematophores. ... ..vovoer-o oo Hydrothecw separated by more than half their height, not appreciably
narrowed below. ..o .o iioii i 7. benedicti.
Hydrotheew separated by more than half their height, narrow below.
7. distans.
. . Hydrotheca elosely approximated, no conspicuous internal thickening
1anesial nematophore. .o.ooveesceenenoone of internode belind hydrotheea .. ..o ... . L. 7. normani.
Hydrotheci closely approximated, thickenings of internodes evident.
1. myriophyllum.
Distribution of American species of the genus Thecocarpus,
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THECOCARPUS MYRIOPHYLLUM (Linn®us).
(Plate XXIV, figs. 12, 13.)

Sertularia myriophyllum LINN.EUS, Syst. Nat., 1767, p. 1309.

Sertularia myriophyllm Parras, Elenchus Zooph., 1766, p. 153.

Aglaophenia myriophyllon LavMouroux, Polyp. Cor. flex., 1816, p. 168.

Plumularia myriophyllvm LadARrcK, Anim. sans Vert., 1836, 2d ed., II, p. 154.

Plumularia myriophyllym JONNSTON, Brit. Zooph., 1847, p. 99.

Plumularia myriophyllum LaNDpsBorovcH, Pop. Hist. Brit. Zool., 1852, p. 15..

Aglaophenia myriophyllum Louls Acassiz, Cont. Nat. ITist, 7. 8., 1862, 1V, p. 358,

Aglaophenia myriophyllwm IINCKS, Brit. Hydroid Zooph., 1868, p. 290.

Aglaophenia myriophyllum KIRCHENPAUER, Hydroidenfam. Plomularidie, 1872, Pt. 1, p. 28.

Lytocarpus myriophyllum ALLMAN, Challenger Report, Plumularid:v, 1883, p. 40.

Lytocarpus myriophyllum PENNINGTON, Brit. Zoophytes, 185, p. 130.

Lytocarpus myriophyllum MARKTANNER-TURNERETsCHER, Die Hydroiden des k. k. naturhist. ITofmusenms, 1890, p. 277
Trophosome.—Colony unbranched, or sparingly branched, attaining a height of 18 inches;

stem fascicled, with flattened protuberances formed by the contortion of the component tubes;

hydrocladia alternate, close set, divided into regular internodes, each of which bears a hydrotheca.

Hydrothecie stout, eylindrical, with a median anterior tooth, and lateral sinuations; there are

well-marked internal ridges on the side of the internode nearest the hydrotheca, and the intrathecal

ridge is more evident than usual in this genus; supracalycine nematophores small, slightly over-

topping the hydrotheca; mesial nematophore adnate to the front ot the hydrotheca, and attaining

the level of the intrathecal ridge; numerous small or rudimentary cauline nematophores on the

! Genera of the Plumulariid:e, pp. 12, 14.
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(fonosome.—Corbula open, composed of numerous narrow, widely separated leaves, each
bearing a hydrotheca near its base and a row of nematophores along its distal end. There are
several hydrothecie between the corbula and the stem.

Distribution.—Coasts of Furope and Great Britain, 12 to 40 fathoms; New lingland coast
(Hincks).

The only mention I can find of the oceurrence of this species in American waters is by Hincks,!
who under “Habitat” says: ¢« Massachusetts Bay (Agassiz), Mingan Islands, Gulf of St, Lawrence
(tesle A. Agassiz).” I have been unable to verify this reference.

Immense specimens referred to this species occur in the Bay of Naples, where they are found
branching in a straggling manner, and attaining a height of 3 feet.

THECOCARPUS DISTANS (Allman).
(Plate XXIV, figs. 14-16.)
Aglaophenia distans ATLMAN, Mem. Mus, Cowmp. Zool., 1377, V, No. 2, p. 44, pL. xxvIL

Trophosome.—lHydrocaulus attaining a height of about 4 inches, simple, rooted by an entangled
bunech of tubular filaments, fascicled below, beeoming nonfascicled above, and here divided iuto
equal internodes, cach of which carries a pinna on alternate sides; pinme (hydrocladia) distant,
attaining the length of nearly an inch. Iydrothecie deep, nearly cylindrical above, narrowed
below; margin crenate, with a single long tooth-like process in front; intrathecal ridge not con-
spicuous. Supracalycine nematophores not overtopping the hydrotheca; mesial nematophore
attaining about a third of' the height of the hydrotheca, to which it is adnate for its entire length.

(onosome.—Corbulic composed of numerous pairs of ribs, which are q(uite free from one
another, each carrying a small hydrotheca near its origin, and having nwmnerous tooth-like nemato-
phores along its distal edge; peduncle of corbula rather long, carrying three hydrothec:e.

Dredged oft Puacitic Reef from a depth of 283 fathoms,

The above description is quoted entire from the original. IProfessor Alliman does not state
that this speecies presents the peculiar thickened protuberanees on the outer stem found in all the
other speecies that T have placed in this genus. It is interesting to note that the describer dis-
tinetly says that the corbulae “like the corbulie of other species are metamorphosed pinnee,”
although he afterwards, in the Challenger Report, places this species in the genus Lytocarpus, in
which the gonangia are protected by true phylactogonia, which seem to me to be quite distinet
from corbulic.

Types.—In the Museum of Comparative Zoology, Cambridge, Massachusetts,

THECOCARPUS NORMANI,® new species.

(Plate XXV, figs. 1, 2,

Trophosome.—Colony sparsely branched, attaining o height ot 8 inches, fascicled, with the
component tubes diverted from their course at intervals to form flattened protuberances; hydio-
cladia alternate, about 13 inches long and divided into regular hydrothecate internodes, Hydro-
thece close set, robust, eylindrical, not appreciably diminishing below ; a single somewhat retrorse
anterior tooth and a number of minute lateral sinnations around the marging intrathecal ridge
inconspicuous; supracalycine nematophores rather smaller than in other species of the genus, not
reaching above the hydrothecal margin; mesial nematophore single, adnate to the hydrotheca,
reaching the level of the intratheeal ridge.

Gonosome.—Corbuliv composed of numerous separated pairs of narrow leaves, each bearing a
hydrotheca near its base, and a row of nematophores along its distal portion. There are six or
seven hydrothecie between each corbula and the sten, those nearest the corbula being modified
by the suppression ot their mesial nematophores, the one immediately preceding the corbula being
without any nematophore, its distal end free and elevated above the internode.

Distribution.— Albatross Station 2415, lat. N. 302 44/, Tong. W. 79° 2¢/, 440 fathoms.

This species hears about the same relation to 7. distans that T, benedicti doesto T. bispinosus.

' British Zoophytes, 1868, p. 202,
“In honor of the Reverend Canon A. M. Norman, . R, Z. 8., a veteran worker in the jield of marine zoology
and to whom the science is greatly indebted.
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It differs from distans in the more robust and closely approximated hydrothece, and in the num-
ber and form of the hiydrotheca: between the corbula and the stem,

Type slides.—Cat. Nos. 18666, 15667, U.S.N.M.; Cat. No. 15373, Mus. State Univ. Iowa; also
in the collection of the author,

THECOCARPUS BENEDICTI, new species.
(Plate XXV, figs. 3-5.)

Trophosome.—Hydrocaulus a sparsely branched fascicled stem, attaining a height of 12 to 15
inches; stem compressed, with knotty protuberances of contorted tubes on the portion which
aoes not bear hydrocladia; hydrocladia arising from the tront of the stem, alternate, long and
straight (not sinuous as in A, distans); divided regularly into internodes, each of which bears a
bydrotheca. Hydrothecie large, stout, closely approximated for this group, with a single anterior
spine and several lateral shallow teeth or sinuations on the margin; intrathecal ridge slight,
dividing the lower third from the upper two-thirds of the hydrotheca; supracalycine nematophores
broad, reaching to the level of the top of the hydrotheca; there are two mesial nematophores, one
aduate to the front of the hydrotheca, and attaining the level of the intrathecal ridge, the other
cousiderably shorter, forming a spur at the base of the first.

Gonosome.—Corbuliv very large, borne on pinna springing from the front of the stem,
directed forward, and bearing about five somewhat modified hydrothec:c between the corbula and
the stem; corbula leaves entirely open, narrow, and widely separated, each bearing a modified
hydrotheca a little above its base, directed antero-laterally and with small supracalytine nemnato-
phores; the distal portion of each leaf curved and bearing a row of nematophores on its distal
edge. Gonangia oval, borne at the bases of the leaves. These corbuliv are the largest known to
me, being sometimes over half an inch long, ¢composed of 25 or 30 pairs of leaves.

Distribution.—Albatross Station 2415, Iat. N. 302 44/, long. W, 792 26/, 440 fathoms; Station
2666, Tat. N. 300 47/ long. W, 790 49/, 270 fathoms; Station 2663, lat. N. 307 58’, long. W. 79° 38/,
294 fathoms; Station 2671, lat. N, 31° 20/, long. W, 790 22/, 280 fathoms; Station 2672, lat. N. 31°
317, long. W, 79° 05/, 277 fathoms,

This elegant species is very near A. bispinosus Allman, from whieh it may be distinguished by
its more robust and much more closely approximated hydrotheca, with less pronounced marginal
teeth. Named in honor of my friend, Dr. James 1. Benedict, of the U. S. National Museum.

Type slides.—Cat. Nos. 18668, 18669, U.S.N.M.; Cat. No. 15374, Mus. State Univ. Iowa; ulso
in the collection ot the author. :

THECOCARPUS BISPINOSUS Allman.
(Plate XXV, figs. 6-8.)
Aglaophenia bispinosa ALLMAN, Mem. Mus. Comp. Zool., 1877, V, No. 2, p. 46, pls. XXVII, XX VIIL

Trophosome.—Stem attaining a height of 8 inches, stout, simple, rising from an entangled
mass of branching tubular filaments, fascicled below, and presenting {rom distance to distance
knot-like projections; pinnwe (hydrocladia) alternate, attaining a length of nearly an inch and a
half. Hydrothecie deep, widening upward; margin with a single, strong, tooth like process in
front, and with short, blunt teeth in the rest of its extent; intrathecal ridge not conspicuous.
Supracalycine nematophores stout, not overtopping the hydrotheca; mesial nematophores two in
number, the distal one aduate to the hydrotheca, along which it extends tor about one-third of the
height of the hydrotheeca, the proximal one forming a short, stout, spine-like process just below
the distal,

Gonosome.—Corbulie open, formed by two alternate or subopposite series of free, rib-like
processes, each of which carries near its base a small, hydrothecal cup, and along its dista. margin
a series of numerous tooth-like nematophores; the rachis of the corbula continued toward the
common stem as a long peduncle carrying about five unchanged hydrothecwe,

Distribution.—Oft Alligator Reef, I'lorida, 156 tfathoms; off Tennessee Reef, Ilorida, 200
fathoms.

1 have not seen this species and the above description is copied entire from the original,

Type~In the Museum of Comparative Zoology, Cambridge, Massachusetts.
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CLADOCARPUS Allman (modified).
Cladocarpus ALLMAN, Trans. Zool. Soc. Lond., 1874, VIII, 't. 8, p. 477; Mem. Mus, Comp. Zool., 1877, V, No. 2, p. 49.

Gonosome.—Stem simple or fascicled ; hydrothecie deep, with margins usually smooth, or with
sinuations or crenulations laterally, and one or two distinct anterior teeth; mesial nematophores
very short, spur-like, sometimes not adnate to the hydrotheca.

Gonosome.—Gonangia borne on the stem or bases of the hydrocladia, and protected by simple
or branched phylactogonia, springing from the proximal internode of the hydrocladium, and
bearing nematophores, but no hydrotheciv.

This is one of the many well-defined genera introduced by Professor Allman. The type
species was secured by the Porcupine. Three more species were added in the IHydroida of the
Gulf Stream, several in the Challenger Report, and others by Verrill, Clarke, and Fewkes, while
five new species are included in the present work. Most, if not all, the species are found in
comparatively deep water, which may account for the genus not being discovered earlier than
it was.

In the trophosome, Cladocarpus resembles Thecocarpus more than any other group, especially
in the shape and margins of the hydrothecie, while, on the other hand, its gonosome allies it to
Aglaophenopsis, trom which it differs in having no hydrothec:c on the phylactogonia.

Distribution of American species of the genus Cladocarpus.
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It will be seen that only three of the fourteen species have been found at a depth less than 50
fathoms and none under 20 fathoms, while one, C. flexuosus, was dredged from a depth of nearly

1,000 fathoms.
With the exception of C. formosus Allman, from the Japan Sea, no species of this genus has

been found except in the North Atlantic, so far as I can ascertain, and the center of distribution

is evidently the West Indian region.
As would be expeeted from its bathymetrical distribution, this essentially deep-water genus is

more largely represented in northern waters than most of the Plumularian genera.

KEY TO AMERICAN SPECIES OF THE GENUS CLADOCARPUS,

H-Z{lﬁfgl‘?ﬁ?’l]' gllbtlt‘fﬂgr ;E;Hﬁf;glegiazﬁ?ﬂ Hydrothec:e with conspicuous sigmoid intrathecal ridge... ...... C. sigma.
the l:u‘gesé. <] Hydrotheca without conspicuous intrathecal ridge.. ... ...._ (. compressus.
Asingle conspicuousanterior tooth, Lat- [ Hydrothee: with deep anterior lexure.. .. .........._...... C.ventricosus.
eral teeth replaced by minute sinua- ] Anterior protile nearly straight_........._._........._......... C. flexilis.
tions. Hydrocladia not conspicuously } Anterior profile strongly convex_ . .. ....__..................__C.obliguus.

L Aunterior profile concave above and convex below .............C. septatus,

slender or sinuous.
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e T . e e [ Hydrothecm almost tubular ... .. ....o.o.o. oo ... C. dolichotheca.
llﬁl;gﬁgglb;:di'1dlsb’ctr‘g:]twl(;7n;}1n\11):1}; slender. J Hydrothecie long, obeonic .. ... .ocevscveevineaaaneaan. o Gl fleruosus.
‘ A o [ Hydrothec:: with anterior protile strongly concave.._._......_..C. tenuis.

Upper part of stem tlattened, bandlike .o _........ ..o .o ... C. grandis.

Hydrothec:e with two large, shallow an- IUpper part of stem not strongly flattened, no lateral marginal teeth .. ..
terior teeth. 3 C. paradisea.

[ Shallow ]:Lterallm:lﬁginul teeth .o L C. speciosus.

e el . | Aperture of hydrothee:a: directed npward ... ... ..., C. pourtalesii.
Hydrothecw without teeth.............. 1 A%;erture of hydrotheen directed 1'(£rwa1‘<l ................... CI carinatus,

CLADOCARPUS SIGMA (Allman).
(Plate XX VI, figs. 1, 2.)
Aglaophenia sigma ALLMAN, Mem. Mus, Comp. Zool., 1877, V, No. 2, p. 45, pl. xxVI.

Trophosome.—Colony profuscly and repeatedly branching, attaining a height of nearly 2
fect; stemn fascicled except at the extreme tips of the branches; hydrocladia alternate, rather
closely set, having their origin from the front of the stem; internodes straight, each having its
axial cavity divided by about ten very strong and conspicuous septal ridges, which appear to
extend entirely around the internal surface of the internode. Hydrothec:e rather closely approx-
imated for this group, deep, cylindrical, with margins very slightly flaring, and armed with about
ten shallow, rounded teeth of nearly the same size; intrathecal ridge conspicuous, with a sigmoid
flexure in lateral view, the course being forward, bending gracefully upward, and then forward,
downward, and forward again; supracalyeine nematophores cylindrical, reaching the margin ot
the hydrotheca; mesial nematophore small, spurlike, adnate except at the distal end; cauline
nematophores as usual in this genus.

Gonosome.! —(ronangia borne on phylactogonia, springing from the proximal internode of the
hydrocladia, ovate, with a lunate, latero-terminal orifice. Iach phylactogonium bears two or three
gonangia, and several nematophorous branchlets which loosely cmbrace the gonangia.

Distribution.—Off Alligator Reef, Florida, 110 fathoms; Albatross Station 2416, lat. N. 31°
26/, long. W. 79° 07/, 276 fathoms; Albatross Station 2667, lat. N. 30° 53/, long. W, 790 43/, 273
fathoms; Albatross Station 2668, lat. N. 300587, long. W. 792 39/, 294 fathowms; 1lbatross Station
2669, lat. N, 31° 09/, long., W, 79° 34/, 352 fathoms; .Albatross Station 2608, lat. N. 34° 26/, long.
W, 76712/, 22 fathoms; off Sand Key, I'lorida, 116 fathoms; State University of Iowa expedition.

This species was originally described by Professor Allman from an imperfect specimen
without gonosome. Specimens dredged by the Bahama expedition from the State University of
Towa are among the most graceful and largest plamularians known. One in particular reaches a
height of nearly two feet, and has a dense cluster of gracefully disposed branches, forming an
exceedingly handsome colony.

Type.—~1n the Museum of Comparative Zoology, Cambridge, Massachusetts.

CLADOCARPUS COMPRESSUS Fewkes.
(Plate XXVI, ligs, 3-5.)
Cladocarpus compressus FEwxes, Bull. Mus. Comp. Zool., 1831, VIII, No. 7, p. 135.

Trophosome.? —Colony unbranched, attaining a height of about 8 inches; stem not fascicled
and without distinet nodes; hydrocladia rather closely approximated, divided into regular inter-
nodes, cach of which has its cavity partly divided by two strong septal ridges back of' the hydro-
theca, and a very slight one under the supracalycine nematophores. Hydrotheca deep, with its
lower portion suddenly constricted by a prolongation inward of the septal ridge, forming a very
broad and short intrathecal ridge; margin armed with nine large, conspicuous, rounded teeth;
auterior profile nearly straight; supracalycine nematophores small, reaching the top of the hydro-
theca; mesial nematophore short and spurlike, the distal end free; a cauline nematophore on each
side of the base of each hydrocladinm, and another between these; there is a row of denticulate
nematophores along the front of the stem below the hydrocladia.

Gonosome.—Gonangia oblong, obovate, with obliquely truncated ends or apertures, borne in
great numbers along the front of the stem, and protected by three-pronged phylactogonia.

Locality.—Off St. Vincent; Blake Station 224; depth, 114 fathoms.

'Hitherto undescribed.
2 Description of Doctor Fewlkes's type speeimen from the Museum of Comparative Zoology at Cambridge.
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C. compressus has the most conspicnous and even marginal teetli of any species of the genus
that T have seen.
Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

CLADOCARPUS VENTRICOSUS Allman.
(Plate XXV, figs. 6-%.)
Cladocarpus ventricosus ALLMAN, Mem. Mus. (fomyp. Zool., 1877, V, No. 2, p. 52, pl. XXXI.

Trophosome.—Stem attaining a height of about an inch and a half, not fascicled, simple;
pinuge alternate, each springing from a rather long lateral process of the stem, somewhat waved.
Hydrothecie distant; front wall with a depression just below the margin, then greatly inflated;
margin with a long, strong tooth in front, and with shallow crenations in the rest of its extent;
intrathecal ridge strong, transverse, springing from a projection of the posterior wall of the
hydrotheca near its fundus, and reaching a point about midway between this and the anterior
wall. Supracalyeine nematophores scarcely overtopping the hydrotheca; mesial nematophore
quite detached from the hydrotheca.

Gonosome.—Phylactogonia springing from the proximal internodes of & certain number of the
pinne, which are situated near the distal end of the stem, twice bifurcating; gonangia springing
from the stem in groups, each group close to the axil of a pinna, obovate, with the summit
curved over the termino-lateral orifice.

Dredged off Sand Key from a depth of 100 fathoms,

[ have not seen this species, and have therefore quoted the original description entire.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

CLADOCARPUS FLEXILIS Verrill.
(Plate XX VI, figs. 9-12.)
Cladocarpus flerilis VERRILL, Report of Commissioner of IMish and Fisheries, 1883, p.517, pl. 1x, lig. 29,

Trophosome.—Colony long, slender, sparsely branching, attaining a height of about 9 inches;
stem not fascicled; hydrocladia rather distant, slightly sinuous, divided into rather slender
internodes, each of which has a number (seven or eight) septal ridges back of the hydrotheca.
Hydrothecae deep, tubular, anterior profile nearly straight; margin not expanded, with a single
strong anterior tooth, and four or five minute lateral sinuations; intrathecal ridge hardly evident;
supracalycine nematophores tubular, small, overtopping the hydrotheca; mesial nematophore
short, separated from the hydrotheea; two cauline nematophores at the base of each hydrocladium,
and one on the front ot each internode of the stem.

Gonosome.—Gonangia numerous, borne on the front of the stem and bases ot the hydrocladia,
oblong-ovate, with a lunate latero-terminal orifice; phylactogonia like stag’s horns, with three
branches, inserted on the proximal internode of each hydrocladium.

Distribution —Fish Hwwek Station 863, Lat. N. 402 05, long. W. 702 23’5 depth, 65 fathoms;
Fisk Hawel Station 866, lat. N. 402 057, long. W. 700 227; depth, 65 fathoms; Fish Heaiwk Station 867,
lat. N, 40° 06/, long. W. 707 22/; depth, 64 fathoms; Fish Hawk Station 940, lat. N, 392 54/, long.
W. 690 52/; depth, 134 fathoms; Fish Hawk Station 950, lat. N. 102 07/, long. W. 702 32/; depth, 71
fathoms; Fish Hawk Station 1027, lat. N, 40° 00/, long. W. 692 19’; depth, 93 fathoms; Fish Hawk
Station 1109, lat. N. 40003/, long. W. 702 38’; depth, 89 fathoms; Albatross Station 2005, lat. N. 37°
18/, long. W. 740 28': depth, 82 fathoms; Albatross Station 2012, lat. N. 36° 41/, long. W. 740 40/;
depth, 66§ fathoms; Albatross Station 2085, lat. N. 402 05/, long. W. 702 35/; depth, 70 fathoms;
Albatross Station 2264, lat. N. 372 08/, long. W. 740 34/; depth, 167 fathoms; Albatross Station 2265,
lat. N. 37° 08, long. W. 74° 36/; depth, 70 fathoms; Albatross Station 2387, lat. N. 29° 24/, long. W,
880 04/; depth, 32 fathoms; Albatross Station 2388, lat. N. 290 25/, long. W. 88° 01/; depth, 35
fathoms; Albatross Station 2389, lat. N. 290 28/ long. W. 87° 56/; depth, 27 fathoms.

Professor Verrill informs me that Cladocarpus flexilis is the most common species taken by
the Iish Commission off Vineyard Sound in the warm zone (80 to 150 fathoms).

The hydrothec: vary considerably in size in different specimens, but their shape remains
constant and will easily distinguish this species.

Type.—In the museum of Yale University.
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CLADOCARPUS OBLIQUUS, new species.
(Plate XXVII, figs. 1-3.)

Trophosome.—~—Colony loosely branching, a plumose stem, attaining a height of about 7 inches;
stem not fascicled, bearing hydrocladia only on its distal portion; hydrocladia straight, alternate,
divided into regular internodes, each of which has several (about eight) internal septal ridges.
Hydrotheciv closely approximated, ovate, with a regularly convex aunterior prolile, wider at the
center than at the top; margin with a single median tooth, and about four minute lateral sinua-
tions on each side; intrathecal ridge short, straight, very oblique; supracalycine nematophores
small, tubular, overtopping the hydrotheea; mesial nematophore short, free from the hydrotheca;
cauline nematophores at the bases of the hydroeladia and on the front of the stem.

(onosome.—~Gonangia oblong-ovate, with latero-terminal orifice, borne in pairs on the bases
of the hydrocladia; phylactogonia like stag’s horns, with two or three branches, arching over the
front of the stem.

Distribution.—~Dredged off [Tabana, 200 fathoms; State University of lowa Expedition;
U. 8. I'ish Commission (label lost), from Professor Verrill,

This species is more robust than its allies and differs from all of them in the regularly convex
anterior profile of the hydrothecu,

Type slides.—Cat. No. 15378, Mus. State Univ, Iowa; Cat. No. 18676, U.S.N.)M.; also in the
collection of the author.

CLADOCARPUS SEPTATUS, new species.

(Plate XXVII, figs. 4-8.)

Trophosome.—Colony branched in o loose manner, attaining a height of about 8 inches; stem
not faseicled, divided into obscure internodes; hydrocladia rather closely approximated, divided
into slender, tlexnous internodes, cach of which has about ten imperfeet septal ridges back of the
hydrotheev, and also on the portion between adjacent hydrothecie. Iydrothecie gibbous, with a
ventricose swelling, giving a double curve to the anterior profile; margin with an anterior promi-
nent tooth, and three or four smaller lateral teeth on each side; intrathecal ridge strong, rather
shrort, with its distal end curved abruptly upward; supracalycine nematophores rather large,
swollen at the middle, and overtopping the hydrothec:v; mesial nematophore small, slender, free
from the hydrotheca, hardly reaching the level of the bottom of the latter; two cauline nemato-
phores at the base of each hydrocladinm, and one on the front of each internode of the stem.

Gonosome.—Gonangia oblong ovate, with latero-terminal orifices, borne in pairs at the bases
of the hydrocladia. The young gonangia are triangular in outline; phylactogonia like a stag’s
horn, with three to five brauches; those from opposite sides of the stem do not bend over toward
cach other so far as is usual in this group. -

Distribution.— Albatross Station 2263, lat. N. 37° 08/, long. W. 74° 33'; depth, 430 fathoms;
Albatross Station 2265, lat. N. 372 08/, long. W. 742 36/; depth, 70 fathoms; Albatross Station
2269, lat. N. 35 13/, long. W. 752 055 depth, 48 fathoms; Albatross Station 2310, lat. N. 35° 44/, long,
W. 747 5175 depth, 132 fathoms; Llbatross Station 2422, lat. N.37° 09/, long. W. 74° 34'; depth, 85
fathoms.

O. septatus is more branched and longer than most of {he members of this genus which are
nearest to it.  The gibbous appearance of the hydrotheci: seems to be a very constant feature,

Type slides.—Cat, No. 18677, U.8.N.M,; Cat. No. 15379, Mus. State Univ. Iowa; also in the
collection of the author.

CLADOCARPUS DOLICHOTHECA Allman.
‘Plate XXVII, figs. 9, 10.)

Cludocarpus dolichotheca Arryax, Mem. Mus. Comyp. Zool., 1877, V, No. 2, p. 50, pl. xXX.

Trophosome.—~—Colony unbranched, attaining a height of 2 inches; stem not fascicled, with
several very oblique constrictions just below the proximal hydrocladia; internodes rather long and
slender, nodes hardly distinguishable; the hydrothecate portion of stem flexuous or slightly genicu-

12833——38
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late; hydrocladia distant, slender, divided into very long internodes which are bent forward above
the top of each hydrotheca, and then reassume the general direction of the hydrocladinm; inter-
nodes divided by numerous septal ridges, which appear to surround the axial cavity. Hydrothecie
distant, long and deep, cylindrical, with the margin slightly expanded, with a single median
anterior tooth, and five or six small lateral teeth on each side; supracalycine nematophores long
and tubular, overtopping the hydrotheca; mesial nematophore short, curved, slender, free for
nearly its entire length, and with the side toward the hydrotheca open; a cauline nematophore in
the axil of each hydrocladium, and another near the middle of cach internode of the stem; below
the hiydrocladiate portion the stem is armed with a row of regularly disposed nematophores
along its anterior surface.

Gonosome.—Gonangia borne singly on the stem mnear the axils of the hydrocladia; oblong-
ovate, with a lunate latero-terminal orifiee; phylactogonia shaped like stag’s horns, with three
nematopliorous branches arching over the gonangia.

Distribution.—Oft Pacific Reef, IFlorida; depth, 283 fathoms; Albatross Station 2601, lat. N.
34° 39/, long. W. 750 33/; depth, 107 fathoms.

C. dolichotheca is one of the smallest speeies of the genus, and differs from most of the others
in having a nonfascicled stem. In all of the specimens thus far found the bare portion of the stem
is very long as compared with the part bearing the hydrocladia,

Type.—In the Musewmn of Comparative Zoology, Cambridge, Massachusetts.

CLADOCARPUS FLEXUOSUS, new species.
(Plate XXVII, figs. 11-13.)

Trophosome—Colony (in incomplete specimen) unbranched, attaining a height of 3 1nches;
stem not faseicled; hydrocladia alternate, very long and slender, sinuous; internodes very long
and slender, sinuous, with a few septal ridges opposite the hydrotheca and at the ends,
Hydrothecie distant, very large, long and slender, shaped like lengthened cones, the anterior
profile being almost straight; margin with a strong aunterior median tooth, and a number of
small lateral sinuations; intrathecal ridge not evident; supracalycine nematophores slender,
tubular, overtopping the hydrotheca; mesial nematophore short, slender, free, barely reaching
the level of the bottom of the hydrotheca.

Gonosome.~—Not known.

Distribution.— A lbatross Station 2384, lat. N. 287 .15/, long. W. 838" 16/; depth, 940 fathoms.

This very graceful and striking form reminds one most of . dolichotheca Allman, from which
it differs in having the hydrothecie shaped like lengthened cones instead of being nearly tubular.
1t differs from (. tennis Clarke in having the anterior profile of the hydrotheca straight instead of
concave. The single specimen secured by the Albatross came up from a depth of 940 fathoms, one
of the deepest hauls which have produced Plumularians.

Type slides.—Cat. No. 18679, U.S.N.M.; Cat. No. 15381, Mus. State Univ. lowa; also in the
collection of the anthor.

CLADOCARPUS TENUIS Clarke.
(Plate XXVI1I, tigs. 1, 2.)
Cladocarpus lenuis CLARKE, Bull. Mus. Comp. Zool., 1877, V, No. 2, p. 247, pl. v.

Trophosome.—Hydrocaulus attaining a height of an inch and a half, very delicate, pale straw-
color, the lower portion bearing a row of nematophores, the upper portion giving rise to branches
arranged alternately, and with three or four very oblique internodes just below the branched
portion; the branches or pinnw undivided. Hydrothec:e deep, slender, tnbular, smallest in the
center and tapering both ways, largest at the distal end, a crenate rim and a large rectangular or
obtusecly pointed median tooth; each hydrotheca overarched by the portion of the pinna which
intervenes between it and the next. Supracalycine nematophores prominent, extending above
the edge of the hydrotheca; mesial nematophore of about the same size of the supracalycine, and
attached to the enlarged portion of the pinna just below the hydrotheca. The pinnw are orna-
mented with a great number of internal chitinous ridges.
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Gonosome.—Unknown,

Locality.—Lat. 25°© 33’ N,, long, 84° 21’ W.; depth, 101 fathoms,

This appears to be a species carrying the slenderness ot the hydrothece to the extreme limit
found among the Plumularidee. I have not seen this form, and therefore quote the original
description entire.

Typr.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

CLADOCARPUS GRANDIS, new species.
(Plate XXVIII, figs. 3-5.)

Trophosome.—Colony somewhat sparsely branched, attaining a height of 25 inches, each plume
having a “spread” of about 4 inches; stem fascicled, greatly compressed laterally, so as to form a
band-like structure, especially in the distal portion, the tubes being placed one directly behind
the other in antero-posterior rows, so that in a cross section of the stem there will be eight or nine
rows of tubes from the front to the back, and only three counting from side to side; the anterior
tube bears the hydrocladia; hydrocladia alternate, stout, attaining a length of 2 inches, straight,
composed of regalar rather stout internodes, which have only one poorly marked septal ridge
opposite the equally insignificant intrathecal ridge. Hydrothecw closely approximated, very
large, short and thick, widening toward the top: anterior profile somewhat sinuous; margin
smooth with the exception of two blunt teeth, widely separated, forming a lip like that of a pitcher;
intrathecal ridge hardly apparent; supracalycine nematophores short, with an expanded upper
posterior corner which attains a level somewhat higher than that of the hydrotheca; margin finely
crenulated; mesial nematophore short and stout, adnate to the front of the hydrotheca; cauline
nematophores in elose-set rows along the tubes of the stem, regularly spaced, so that the entire
stem is armed with both longitudinal rows and transverse bands of nematophores.

Fonosome.—Gonangia borne on phylactogonia, ovate, with round terminal apertures; phylac-
togonia borne on the proximal internodes of hydrocladia, straight, divided into regular internodes,
each of which bears a straight, short branchlet, with a gonangium in its axil and two or three
short, stout nematophores. There are usually three or four, sometimes five or six, of these
alternate branchlets.

Distribution.—Albatross Station 2415, lat. N, 30° 44/, long. W. 792 26/; depth, 440 fathoms;
Albatross Station 266:, lat. N, 29° 16/, long. W. 790 36/; depth, 438 fathoms; Albatross Station
2662, lat. N. 20° 24/ long. W, 792 43/; depth, 434 fathoms; Albatross Station 2666, Iat. N. 300 48/,
long. W. 792 49/; depth, 270 fathoms; Albatross Station 2667, lat. N. 300 53/, long. W, 790 43/;
depth, 273 fathoms; Albatross Station 2669, lat. N. 31° 9/, long. W. 792 34/; depth, 352 fathoms.

This magnificent species is the largest Cladocarpus yet discovered. The great length of the
pinnw gives it a particularly striking appearance. The band like structure of the greater part of
the stem and branches will at once distinguish the species from C. paradisea, its nearest relative.

Type slides—Cat. Nos. 18680, 18681, U. 8. N. M.; Cat. Nos. 15382, 156383, Mus. State Univ.
lowa; also in the collection of the author.

CLADOCARPUS PARADISEA Allman.
(Plate XXVIII, figs. 6, 7.)

Cladocarpus paradisca ALLMAN, Mem. Mus. Comp. Zool., V, No. 2, p. 53, pls. XXX11, XXXIIL

Trophosome.—Colony branched, attaining a height of 16 inches; stem fascicled, except the
distal portion, where it is regularly divided into internodes, each of which bears a hydrocladium
on a process from near its distal end; hydrocladia rather distant, long, and directed laterally,
composed of rather slender internodes, each of which has about five slight septal ridges just
behind the hydrotheca. Hydrothec: not closely approximated, large, deep, cylindrical, with a
slight bulging in the middle, and two broad and shallow teeth on the anterior part of the margin,
which is otherwise plain; intrathecal ridge indistinet, appearing as a thin wavy horizontal line
dividing the hydrotheca near its middle; supracalycine nematophores very broad, scarcely over-
topping the hydrotheca and with a constriction on the posterior side; mesial nematophore small,
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spur-like, with the orifice directed upward and toward the hydrotheca; about two large cauline
nematophores to cach stem joint.

Gonosome.—Gonangia borne on special appendages springing from the proximal hydrocladial
internode; appendages straight, divided into internodes, cach of wiich bears a nematophorous
branchlet in the axil of which grows a gonangium. There may be as many as a dozen gonangia
borue on a single phylactogonium.

Distribution.—Tennessee Reef, Florida, 174 fathoms, Blake; Albatross Station 2415, lat. N,
30° 44, long. W, 797 26/, 440 fathoms; Albatross Station 2416, lat. N. 317 26/, long. W, 79% 7/, 276
fathoms; Albatross Station 2661, lat. N. 297 16/, long. W. 707 367, 138 fathows: 1Daiross Station
2662, lat. N. 292 24/, long. W. 799 43/, 434 fathoms; Albatross Station 2663, lat, N, 207 39", long. W,
790 49, 421 fathoms; Albatross Station 2666, lat. N. 307 17/, long. W, 792 4%, 270 fathoms; Llba-
tross Station 2667, lat. N. 302 537, long. W. 792 42/, 273 fathoms; Ubatross Station 2669, lat. N,
312 097, Tong. W. 792 337, 352 fathoms; Albatross Station 2672, lat. N. 317 317, long. W, 792 05/, 277
fathoms. State University of lowa Llixpedition, oft Sand Key, 100 to 250 fathoms.

This is the most abundant plumularian in rather deep water off” the Iflorida coast.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

CLADOCARPUS SPECIOSUS Verrill.
(Plate XX VIII, figs. 8-11.)
Cladocarpus speciosus VERRILL, Am. Journ. Sci. and Arts, April, 1879, XVII, p. 311,

Trophosome.—Colony (in fragmentary specimen) unbranchied, attaining a height of about
three-fourths of an inch; stem fascicled, the distal portion, however, is simple and divided into
regular rather long internodes, cach of whicl: has a stroug internal septal ridge near each end,
and bears a hydrocladium on a strong process from near its middle portion; hydrocladia rather dis-
tant, divided into regular internodes, each of which has its cavity ornamented by several (about
seven) septal ridges, live of which are behind the hydrotheca, and two in the adnate portion of
the mesial nematophore. Hydrothecie stout, regularly widening from base to margin; anterior
profile nearly straight, margin with two rounded anterior teeth and four or tive shallow teeth or
sinuations on each side; intrathecal ridge low, straigit, horizontal; supracalyeine nematophores
with distal portion narrowed; margins crenulated, reaching to the top of the hydrotheca; mesial
nematophore spur-like, with the distal end entirely free from the hydrotheca; proximal end adnate
and partly divided by two septal ridges; margin crenulated; cauline nematophores, four to
sach internode, one large one in frout at the proximal end of the internode and three somewhat
smaller ones at the base of the hydrocladinm,

Gonosome.—Gonangia not known; phylactogonia branched, arising from the side of the prox-
imal hydrotheca, and not morphologically a modified mesial nematoplhore, the latter being present
as shown in the plate.

Distribution.—Banquereau, off Sable Island, Nova Scotia; depth, 200 fathons.

This species was described but not figured by Professor Verrill in 1579, Among the U, S,
Fish Commission specimens sent me froin Yale by Professor Verrill I find the type of C. speciosus
from which the above description and the figures were obtained. The species evidently belongs
to the paradisea group with two prominent anterior teeth. It can be told (rom . paradisea by
its much stouter hydrothecie and from . grandis Ly its lateral marginal tecth and distally con-
tracted supracalycine nematophores and the free distal ends of the mesial nematophores,

Type—~In the museum of Yale University.

CLADOCARPUS POURTALESII Verrill.
(Plate XXIX, figs. 1, 2.)
Cladocarpus pourtalesii VERRILL, Am. Jour. Sei. and Arts, April, 1879, X VI, p. 309.

Trophosome.—Colony irregularly branclied, attaining a height of about 18 inches; stem fascicled,
very thick and heavy in old specimens, the anterior tube alone bearing hydrocladia; hydrocladia
closely approximated, alternate, divided into regular short internodes, cach of which has three ov

four short septal ridges, one behind the intrathecal ridge, one under the supracalycine nematophores,
one between these two, and often a small inconspicuous one reaching obliquely backward and
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downward from the bottom ot the hydrotheca. Hydrotheewm closely approximated, rather short
for this genus, tubular, gradually increasing in size from below upward; anterior profile above
the mesial nematophore almost straight; margin perfectly smooth and level all the way around;
intrathecal vidge short, strong, curved sharply upward; supracalycine nematophores stout, over-
topping the hydrotheca; mesial nematophore short, spur-like, with the basal part adnate, and the
distal part closely approximated to the hydrotheca; a slight internal ridge crosses the nemato-
phore near its middle; cauline nematophores numerous, there being apparently two rows to each
of the component tubes of the stem.

Gonusome.—Gonangiaoblong-ovate, with lunate subterminal apertures, borne on an nnbranched
phylactogonium springing tfrom the side of the base of the proximal hydrotheca of the hydro-
cladinm, There are {rom one to tive, usually two, gonangia on each phylactogonium.

Distribution.—Southwest from Cape Sable, Nova Scotia, 300 fathoms (Verrill); Albatross
Station 2474, lat. N. 2 287 long. W, 579 11/, 133 fathoms; Albatross Station 2479,1at, N. 44° 06/,
long. W. 577 17/, 129 fathoms; .llbatross Station 2666, lat. N. 30° 48/, long. W. 790 49/, 270
fathoms; Alhatross Station 2693, lat. N. 452 07, long. W. 55209/, 90 fathoms.

This species resembles Aglaophenia integra G. O, Sars,' so tar as the shape of the hydrothecwe
is concerned, but the figure given by Sars indicates that his species has a row of hydrotheci: on
the anterior tube of the stem, and the gonangia are represented as unprotected by phylactogonia.

Type.—In the Museum of Yale University.

CLADOCARPUS CARINATUS, new species.
(Plate XXIX, tigs. 3-7.)

Trophosome.—Colony branching in an irregularly alternate manner, flabellate, the branches
and branchlets growing at right angles with the stem and branches from which they originate,
attaining a hieight of 10 to 12 inches; stem tascicled, the anterior tube bearing the hydrocladia;
hydrocladia alternate, lying in the same plane, rather closely approximated, sinuous, divided into
regular infernodes, each of which has a very slight double curve corresponding roughly to the
sigmoid curve of the hydrotheca, and strong septal ridges, one near each end, three opposite the
hydrotheca, and one between the hydrotheca and the mesial nematophore. IHydrothecie having
the form of short tubes bent into a sigmoid outline, with a strong posterior intrathecal ridge
dividing the lower third from the upper two-thirds, and an anterior flexure below the strongly
everted margin; a thickened anterior ridge ends in a blunt-pointed keel o the middle of the
anterior tace; aperture smooth, flexed forward so as to open almost directly in front; supra-
calycine nematophores rather long, tubular, slightly overtopping the hydrotheca, and having a
small, round, terminal opening; mesial nematophore widely separated from the hydrotheca,
rather short, slightly recurved, and with @ constricted terminal aperture; cauline nematophores
irregular in size, large ones on the bases of the hydrocladia, and on the proximal end of the front
of the stem joints; smaller ones at the distal ends of the stem joints.

Gonosome~—~Gonangia simple, very much lengthened, ovate sacs, borne at the bases of the
hydrocladia, and protected by stout phylactogonia, each with three short, flattened, almost
straight leaf-like branches, armed with a few nematophores along their distal edges. The
phylactogonia are so arranged that the two rows on opposite sides of the stems alinost completely
inclose the gonangia.

Distribution.—.Lbutross Station 2415, lat. N, 30 44/, long. W. 79° 26/; depth, 440 fathoms;
Albatross Station 2663, lat. N. 292 39/, long. W, 792 49/; depth, 421 fathoms; .llbatross Station
2667, Tat. N. 30° 53/, long W. T9° 43/; depth, 273 fathoms; Albatross Station 2668, lat. N. 30° 5%,
long. W. 792397; depth, 294 fathoms.

This is perhaps the most curions and aberrant Cladocarpus found by the Albatross. Indeed,
its characters are so strongly marked that one is inclined to doubt that it can properly be placed
in that genus at all.  In diagnostic features, however, it comes well within the generic definition
adopted in this work,

Type slides.—Cat. Nos. 18685, 18686, U.S.N.M.; Cat. Nos.15388,15389, Mus. State Univ. Iowa;
also in the collection of the author.

‘Bideag til Knndskaben om Norges Ilydroider (1873), p. 12, pl. 11.
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AGLAOPHENOPSIS Fewkes (modified).

Aglaophenopsis FEWKES, Bull. Mus. (‘omp. Zool., 1881, VIIT, No. 7, p. 132.

Trophosome.—Stem usually fascicled; hydrocladia with numerous internal septal ridges;
hydrothecal margin toothed; nematophores with crenulated margins.

Gonosome.—Gonangia protected by special appendages growing from the proximal joint of
the hydrocladia, and apparently of the nature of greatly modified mesial nematophores of the
proximal hydrothec:c.

As originally defined, this genus was further characterized by the fact that the gonophores
are never borne on the hydrocladia, and that the protective appendages are jointed and
unbranched. Further discoveries, however, have made it necessary to modify the generic defini-
tion in order to accommodate new forms. Bale' as usual seizes upon the truly salient character
of the group, which is the fact that the protective structure pertaining to the gonosome is an
appendage of the hydrocladinm in the shape of a greatly modified mesial nematophore.

It must be confessed that the genus as here defined is a rather heferogeneous group, which
will probably require further modification. The protective appendage may be simple or branched,
with or without hydrotheciv on its distal end. In one species, 4. hirsuta, the appendage is
unbranched, usnally without a distally placed hydrotheca, but sometimes with one. In cornuta
and verrilli the appendage is branched, each branch bearing one or more hydrothecie. In cor-
nute there is a hydrotheca in the axis of each of these secondary branchlets, while in rerrilli
there is a gonanginm in the same position. 1In all of the species that I have examined the hydro-
cladia are furnished with numerous septal ridges, and the nematophores have crenulated margins.

Distribution of American species of the genus Aglaophenopsis.
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KEY TO AMERICAN SPECIES OF THE GENUS AGLAOPHENOPSIS,
Mesial nematophore double.. ..... g A. hirsuta.
Mesial nematophore small, separate from hydrotheca—
A prominent anterior tooth on margin of hydrotheca ... ... .. . . . il . 4. distans.
Marginal teeth subequal . et o AL verrilli.
Mesial nematophore large, o widely expanded keel to hydrotheca..............................c....... .1, cornuta.

AGLAOPHENOPSIS HIRSUTA Fewkes.
(Plate XXIX, figs. 8-13.)
Aglaophenopsis hirsuta FrwikEes, Bull. Mus. Comp. Zool., 1881, VIII, No. 7, p. 133.

Trophosome.—Colony consisting of one to three main upright branches, which give off alter-
nate hydrocladia-bearing branchlets, which may themselves again divide into hydrocladiate ram-
uli; height of colony, 8 to 10 inches; stem fascicled, the anterior tube giving off the hydrocladia;
hydrocladia sinuous, divided into internodes which are regularly curved, the protile of the poste-
rior side of the internode being convex opposite the hydrotheca; cavity of each internode divided
by numerons septal ridges, which occur not only behind thie hydrotheea, but in those portions of
the internode between the hydrothecie. Hydrothecie rather distant, deep, tubular, those on the
proximal part of the hydrocladium with their upper third bent slightly forward and free from the

'"The Genera of the Plumulariid:e, 1886, p. 16.
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internode; those on the distal part of the hydrocladium completely adnate to the internode; mar-
gin armed with about nine broad but sharp-pointed teeth, of nearly equal size; intrathecal ridge
strong, oblique; supracalycine nematophores tubular, with crenulated margins, overtopping the
hydrothecie; mesial nematophore divided into two parts which are widely divergent, their crenula-
ted margins being almost on a line with those of the supracalycine pair; the proximal hydrotheca
on the hydrocladia-bearing protective appendage has only one mesial nematophore; cauline nema-
tophores very large, buttertly-shaped, arranged in a row on the front of the stem; opposite the
origin of each hydrocladium is a long tubular nematophore, and there is a perforated process at
the base of each hydrocladium.

(fonosome.—Gonangia oblong-oval, attached to the front of the stem near the bases of the
hydrocladia, and protected by «a jointed unbranched appendage springing from the base of the first
hydrotheca on the adjacent hydrocladium, and replacing one of the two mesial nematophores of
that hydrotheca. This appendage bears a single row of strong tubular nematophores, and some-
times a terminal hydrotheca. The axial cavity of the appendage is divided by numerous internal
septal ridges.

Distribution.— Blake Station 316, Iat. N. 32° 07/, long. W. 780 37/; depth, 229 fathoms; Albatross
Station 2415, lat. N. 30° 44/, long. W. 79° 26/; depth, 440 fathoms; Albatross Station 2663, lat.
N. 29¢ 39/, long. W, 79° 49’; depth, 421 fathoms; Albatross Station 2667, lat. N. 30° 53/, long. W,
790 43'; depth, 273 fathoms; Albatross Station 2663, lat, N. 30° 59/, long. W. 792 39’; depth, 294
fathoms; Albatross Station 2669, lat. N. 31° 09, long. W. 79¢ 34/; depth, 352 fathoms.

This is one of the most striking of the many interesting plumularians obtained by the Blake and
Albatross. The double mesial nematophore is quite unique, and the very large cauline nemato-
phores remind one somewhat ot those found in some species of Lytocurpus for example, L. clarkei).
The variation in the degree to which the hydrothecie are adnate to their internodes is very great.
Indeed, one could easily imagine two hydrothecie, one from the proximal and another from the
distal part of the same hydrocladium, to belong to entirely different species.

A comparison with Dr. Fewkes's type from the Musenm of Comparative Zoology shows that
the Blake and Albatross specimmens are identical. The double nature of the mesial nematophore is
only seen in frout view, and thus escaped the original describer.

Type.—1n the Museum of Comparative Zoology, Cambridge, Massachusetts.

AGLAOPHENOPSIS (?) DISTANS, new species.
(Plate XXX, tigs. 1, 2.)

This species is described from a fragmentary specimen.

Trophosome.—Colony unbranched, attaining a height of about one inch; stem not fascicled,
divided into regular internodes, each of which bears a hydrocladium on a stout process from its
middle portion; hydrocladia slender, sinuous, divided into regular internodes, each of which has
about eight septal ridges behind the hydrotheca, and four or five below it. Hydrothec:e distant,
deep, auterior profile with a very slight double curve; margin with a strong anterior tooth, and
four or five very shallow lateral teeth or sinuations on each side; intrathecal ridge not evident;
supracalycine nematophores small, not reaching above the top of the hydrotheca; mesial nemato-
phore small, spur-like, separate, its distal end not attaining the level of the bottom of the hydro-
theca; margin crenulated; two cauline nematophores near the axil of each hydrocladium, and oue
below it on the anterior aspect of the internode.

Glonosome.—(Immature.) Gonangia subeylindrical, truncate at the distal end, borne on the
front of the stem; a short unbranched protective appendage grows from immediately behind the
proximal hydrotheca, and this appendage bears several nematophores, and a structure which
appears to be a developing hydrotheca.

Distribution.—Albatross Station 2669, lat. N, 31° 09/, long. W. 79° 34/; depth, 352 fathoms,

This species may beloug to the genus Cladocarpus. The gonosome on the single specimen
secured was so imperfectly developed that it is impossible to make out its characters with cer-
tainty.

Type slides—Cat. No. 18689, U.S.N.M.,; Cat. No, 15392, Mus. State Univ. lowa; also in the
collection of the author.



120 THE PLUMULARID AL

AGLAOPHENOPSIS VERRILLI, new species.
(Plate XXX, figs. 53-5.)

Trophosome.—Colony fiabellate, consisting of a main stem, giving off lateral branches, and
attaining a height of about nine inches; stem fascicled, the anterior tube giving oft the hydro-
cladia; hydrocladia borne on main stem and branches, not very closely approximated, divided into
regular internodes, each with a number of sinall septal ridges behind the hydrotheea, and two at
the base of each mesial nematophore. Hydrotheci rather distant for this group, deep, almost
cylindrical; anterior margin nearly straight; intrathecal ridge very small and short: snpracalycine
nematophores small, margins finely crenulated, not reaching the top of the hydrotheca; mesial
nematophore short, spur-like, only slightly adnate to the hydrotheca; margin crenulated; cauline
nematophores small, one or two on the front of each internode ot the stem, and one in the axil of
each hydrocladinm,

(onosome,—Gonangia obovate, borne on protective appendages to the hydrocladia, which
spring from immediately behind the bases of the hydrothecie; each appendage bifurcates shortly
above its origin, one branch bearing the gonangium at its base, several nematophores in a row on
its proximal portion, and a terminal hydrotheca; the other branch is long and bears a row of
unmodified hydrotheciv, with an extra nematophore behind the proximal one.

Distribution.— . Albatross Station 2106, lat. N. 377 417, long. W. 73° 03'; depth, 1,497 fathoms;
Albatross Station 2573, lat. N, 402 34/, long. W. 66° 0:'; depth, 1,742 fathoms. )

My attention was called to this species by Professor Verrill, who suggested that it was prob-
ably new, and I take pleasure in naming it in his honor. 1. rerrilli was dredged from the greatest
depth at which any plunularian has been obtained, The deepest haul made by the Challenger
which yielded a plumularian (Cladocarpus pectiniferns Allman) was 900 fathoms,

Type slides.—Cat. Nos. 18690, 18691, U.S.N.M.; Cat. Nos. 15393, 15394, Mus. State Univ, lowa;
also in the collection of the author.

AGLAOPHENOPSIS CORNUTA (Verrill).
(Plate XXX, figs, 6-9.)

Cladocarpus cornntus VERRILL, Amer. Journ. Sci. and Arts, 1879, XVII, p. 310.

Trophosome.—Colony branched in a somewhat pinnate manner, the main branches and
branchlets again brancliing pinnately, the whole structure being rigid and Habellate, with all of
the branches and branchlets directed at right angles with the branches from which they originate;
total height about seven inches; stem fascicled, the hydrocladia being borne on an anterior tube
which is easily separable from the rest; hydrocladia alternate, not very closely approximated,
forming a right angle with the branches from which they arise; internodes divided internally
by about six strong septal ridges, and with a flattened, external, longitudinal ridge behind.
Hydrotheca obeonical, rather deep, with a very large, anterior, wing-like keel or projection,
which begins imniediately above the mesial nematophore and extends far above and beyond the
top of the hydrotheca; margin with five small teeth on each side; intrathecal ridge small and
oblique; supracalycine nematophores long, tubular, with crenulated apertures, reaching considera-
bly above the top of the hydrotheca; mesial nematophore nearly straight, spur-like, with crenulated
margins, reaching to a point about opposite the middle of the hydrotheca; cauline nematophores
very large, one just at the base of each hydrocladium, another immediately below this, and a
third, long and spur-like, opposite the base of each hydrocladium.

Gonosome.—Gonangia borne on the terminal branchlets, oblong-oval, with lateral terminal
apertures; protective appendages unbranched or bifurcated, borne at the side ol the proximal
hydrotheca on each hydrocladium, having a hydrotheca at its distal end, and two when it is forked.
There is an axial cavity divided by numerous strong septal ridges.

Distribution.—Oft Sable lsland, Nova Scotia, 200 fathoms. (Verrill.) Greenland, specimen
from Copenhagen Museum, given me by the Reverend Canon A. M. Norman.

This is an unusually striking and well-marked species, Professor Verrill kindly furnished
me with specimens from which the above description and the drawings were made. The tlattened
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projections behind each hydroeladial internode form a feature that I have not seen elsewhere,
The anterior keel far surpasses any other that is found among the American Plamularid:e.
Type.~In the Museum ol Yale University.

LYTOCARPUS (Kirchenpauer) Allman' (modified).

Lytocarpia (Suhgenns) KIRCHENPAUER, Ueber die Hydroidenfamilie Plunlaridae. 1872, p. 27.
Liyftocarpus BarLg, The Genera of the I'lumnlariidiv, 1386, p. 15,

Nematoplhorus Crarke, Bull. Mus. Comp. Zool., 1879, V, No. 101, p. 248,

Pleurocarpa PEWKES, Bull. Mus. Comp. Zool,, 1881, VIII, No. 7, p. 136.

Trophosome.—Stem fascicled; hydrotheeal margin strongly toothed or sinnous; mesial
nematophore usually (always in the American species) with two openings, a prominent perforated
process at the base of cach hydroeladinm, and broad triangular canline nematophores.

Gonosome.—Gonangia Lorne on hydrocladia which are modified so as to form protective
branchlets, often aggregated into a pseudocorbula, which differs from a real corbula in the
fact that its leaves arce tformed by moditied hydrocladia instead of appendages to hydrocladia,
as in the genus dglaophenta. The gonangia take the place of hydrothecie in the species which
I have examined, and there is a hydrotheca on the proximal part of each protective branch,

In lis admirable discussion of the genera of the Plumularidic, Bale ¢learly shows that that
portion of the genus Lytocerpus as defined by Allman, which is typified by - lglaophenia
myriophyllum is out of place in Lytocarpus, as its gonosome forms a real corbula in the shape
of a highly modified hydrocladium. I have been so fortunate as to discover a species closely
related to Newmatophorus grandis Clarke, the gonosome of which has been hitherto unknown,
which agrees well with that of Fewkew’s genus DPlewrocarpe, in which the gonosome is a
pseudocorbula formed of the proximal part of a branch, with hydrocladia transformed into
protective branchlets bearing gonangia. It differs from Doctor I'ewkes’s description,” however, in
not having true hydrotheci on the stem, but having one at the base of each protective
branchlet. It is somewhat difficult to determine the true position of these hydrotheci, and 1
am inclined to think that we have here no exception to the otherwise invariable rule that
there are no cauline hydrothec: amoung the Statoplea.

The nematophores on the protective branchlets in Lytocarpus grandis are long, tubular, and
do not oceur on all sides of the branchlet. The latter is divided into regular internodes, the first
of which bears a hydrotheca, the second and several succeeding ones bear the mesial and
supracalyeine nematophores, the place of the hydrotheca being occupied by a gonanginm. The
distal portion of the branchlet bears a close resemblance to an unbranched phylactogonium of the
genus Cladocarpus.

The nematophores in this genus are often very large and bear exceedingly large nematocysts,
which are capable of inflicting severe pain when brought in contact with the skin, This is the
ounly plumunlarian, so far as I know, that is capable of sensibly irritating the human skin.

My reason for doing away with the genus Plewrocarpa of TFewkes is twofold. In the first
place, it is the sume as the genus Nematophorus of Clarke, which has the precedence. 1In the
second place, it seems evident that the protective branchlets are really altered hydrocladia, as
maintained by IFewkes, and thus the structure is inseparable from that found in the genus
Lytocarpus as defined by Allman. The fact that there are true hydrocladia beyond the pseudo-
corbula does not at all invalidate this position, as exactly the same thing is found in Lytocarpus
racemiferns Allman.

In regard to the abandonment of the genus Nematophorus of Clarke, that genus was based on
the presence of the peculiar perforated protuberances on the bases of the hydrocladia. These
structnres, however, are found in less prominent form in very many plumularians, indeed in most
genera of the Statoplea, and especially in Lytocarpus. The genus Newatophorus being in my
opinion, untenable, its single species, with other closely allied forms, is here referred to the genus
Lytocarpus which Allman raised to generie rank from the old subgenus Lytocarpia of Kirehenpauer,

“Chadlenger Report, Hydroida, Pt. 1, 1883, p. 0.

28ince the above was written I have been permitted to examine Doctor IPewkes’s type of this genus, and find no
hydrotheens on the stem of the psendocorbula, and one af the base of each protective hranchlet.
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KEY TO AMERICAN SPECIES OF TITE GENUS LYTOCARPUS,

Hydrotheca with deep anterior constrietion. ... o iiiaimvemaannas L. philippinus.
Mesial nematophore adnate to the front of | Anterior profile of mesial nematophore doubly curved.. ... L. ramosus.
the hydrotheea to the top of the latter. | Anterior profile of mesial nematophore simply convex .. .... L. grandis.

( Mesial nematophore rising decidedly above middle of hydrotheca .. ...
Mesial nematophore not reaching top of L. clarkei,

|
; : . ! Mesial nematophore pointing forward from middle of hydrotheca;
sdr e 1bs : el N ! ! 5 '
hydrotheca; its distal end free. | ree portion very chort o6 Lorward from micdle of Ay ohecn;
{ Supracalycine nematophores with their distal ends forked... L. furcatus.
Mesial nematophore reaching top of hydrotheca; its distal end free. . ... oo ooaii i ooiiiio L. racemiferus.

Distribution of American species of the genus Lytocarpus.
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LYTOCARPUS PHILIPPINUS (Kirchenpauer).

(Plate XXXI, figs. 4-7.)

Aglaophenia philippina KIRCHENPAUER, Ueber die Hydroidentamilie Plumularida, 1872, Pt. 1, p. 45.
Lytocarpus phillipinus Bavk, Proe. Linn, Soc. of New South Wales, 1858, 111, 2d ser., p. 786, pl. XXI1.
Lytocarpus philippivus MARKTANNER-TURNERETSCHER, Die Hydroiden des k. k. naturhist. Hofmuseums, 1890, p.

271, pl. vi, fig. 16,

Trophosome.—Colony pinnately branched, the brauches again divided pinnately into branchlets
which bear the hydrocladia, attaining a height of about 8 inches in an incomplete specimen;
stem fascicled, as are the branches and branchlets, nearly to their tips, the component tubes
being somewhat loosely attached, so that the anterior tube bearing the hydrocladia can be
stripped oft from the others; a considerable portion of the proximal part of each branch is
devoid of hydrocladia; hydrocladia alternate, directed forward and outward, with a septal ridge
behind each intrathecal ridge, and another just under the lateral nematophores. Hydrothecwe
closely approximated, cach with a deep constriction in front, the upper part being flexed forward
s0 that the aperture is nearly vertical; margin with a sharp anterior tooth and a broad lateral
lobe on each side; intrathecal ridge extending downward and forward; supracalycine nemato-
phores long, straight, tubular, reaching far above the top of the hydrotheca, and having two
apertures; mesial nematophore tubular, not reaching above the level of the top of the hydrotheca,
and bhaving two openings; cauline nematophores, two between adjacent hydrocladia, and a
perforated process at the base of each hydrocladium.

Gonosome.—(ronangia flattened ovoid, borne on modified hydrocladia, each with a hydrotheca
on its proximal end; the next hydrotheca is replaced by a gonanginum, and there is usually a
second gonangium above the first; the remaining portion of each phylactocarp is straight and
armed with nematcphores. :

Distribution.—Ihilippine [slands (Kirchenpaner); Queensland, Australia (Bale); Red Sea
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(v. Frauenfeld); Mediterranean (Kattegat); Jamaica (specimens from Yale Museum); Panama
(specimens from Yale Museum); Bahia, Brazil (Rathbun).

Specimens from Panama and Bahia are not constant in having all the branches directed
forward, as described by Bale. They also differ from Australian specimens in having shorter
mesial nematophores.

LYTOCARPUS RAMOSUS (Fewkes).

(Plate XXXI, figs. 8-13.)

Plewrocarpa ramosa FEWKES, Bull. Mus. Comp. Zool., 1881, VIII, No. 7, p. 136.

Trophosome.)—Colony branching in a subpinnate manner and attaining a height of about 8
inches; stem fascicled almost to the tips of the branches, the anterior tube bearing the hydro-
cladia; nodes obscure; hydrocladia alternate, rather closely approximated, divided into regular
internodes, each of which has a very strong horizontal septal ridge behind the intrathecal ridge.
Hydrothecie closely approximated, rather deep, obconic, aperture nearly horizontal; margin
armed with about eight large, broadly rounded teeth; intrathecal ridge strong, oblique, reaching
forward toward the mesial nematophore; mesial nematophore considerably overtopping the
hydrotheca near the distal end of the hydrocladium, and scarcely rising above the hydrotheca on
the proximal portion of the hydrocladium; the anterior profile of the mesial nematophore is sinu-
ous, not strongly convex; supracalycine nematophores tubular, very long on distal part of
hydrocladia, and much shorter, scarcely overtopping the hydrotheca, on the proximal portion;
cauline nematophores small for this group, with their free edges trilobate, one on ¢ither side of
the base of each hydrocladinm. There is a rounded perforated process at the base of the
hydrocladinm.

Gonvsome.—A pseudo-corbula formed on the proximal portion of a branch which bears regular
hydrocladia on its distal portion, and also occasionally between the psendo-corbula and the stem.
The ribs of the pseudo-corbula bear each a single hydrotheca near its base, and a number of
tubular nematophores in sets of three. The ribs are distinetly jointed, one joint bearing two
opposite nematophores and the next bearing a median nematophore in regular alternation. The
stem of this modified branch bears nematophores, but no hydrothecie. The gonangia are not
present, but are evidently borne on the ribs, as in L. clarkei.

Distribution.— DBlake Station 231, oft St. Vincent, 95 fathoms.

It will be seen that this deseription ditters from that of Doctor Fewkes in several particulars,
notably in describing the stem as fascicled, the pseudo-corbula ribs as having nematophores on
three sides only, and the corbula stem as not bearing hydrothecwe. A careful examination shows
that these hydrothece are actually borne on the so-called ribs near their bases, although this is
difficult to see without dissection. The species is very mnear Lytocarpus clarkei, but differs
decidedly in the anterior profile of the mesial nematophore, and especially in having much smaller
cauline nematophores than that species.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts.

LYTOCARPUS GRANDIS (Clarke).
(Plate XXXII, figs. 1-4.)
Nematophorus grandis CLARKE, Bull. Mus. Comp. Zool., 1879, V, No. 10, p. 248, pl. v.

Trophosome.—Colony braunching, branches generally alternate, flabellate, attaining a height
of 12 inches; stem and branches fascicled, except on their extreme distal portions, the anterior
tube giving off the hydrocladia; hydrocladia alternate, divided into regular internodes, each of
which has a very strong horizontal internal septum opposite the intrathecal ridge. Hydrothecw
rather closely approximated, robust, slightly constricted above, being ovate in outline; orifice
oplique; margin with about five rounded teeth, which have a tendency to curve inward ; intrathecal
ridge very evident, borizontal and straight, extending clear round the hydrotheca, dividing the
lower one-fourth from the upper three-fourths; supracalycine nematophores large, tubular, extend-
ing far above the hydrotheca; mesial nematophore adnate throughout, extending decidedly above

1 Description of Doctor IFewkes’s type specimen from the Musenm of Comparative Zoology.
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the hydrotheca; arifice terminal, and continuing downward on the side facing the hydrotheea;
wanline nematophores very large, “variable in form, two on each internode, more or less triangular,
rounded, or with one of the npper corners greatly produced, tapering toward the base; the external
orifice is very large, extending entirely across the upper margin and into the lateral processes
when the latter exist; the opening from the cavity of the nematophore into the stem is also very
Iarge, often being equal in size to the internal orifice of the hydrothecie. At the base of each
pinna in & direet line with the hydrothecie is an oval swollen process, with a small cireular orifice
on the upper surface near the proximal end; its cavity is distinetly continuous with that of the
hydrotheca in front of it, und also with that of the stem.”!

Gonosone—~—Unknown.

Distribution.— Dlake, lat. N. 242 08/, long. W. 822 51/; depth, 339 fathoms.

Type.—In the Museum of Comparative Zoology, Cambridge, Massachusetts,

LYTOCARPUS CLARKEI, new species.
(Plate NXXII, {igs. 5-7.)

Trophosome.—Colony rather profusely branched in an alternate manuner, rigid, very dark
colored when fresh, attaining a height of 12 to 14 inches; stem fascicled throughout; the branclies,
branchlets, and hydrocladia springing from the anterior tube only; hydrocladia alternate, divided
into regular internodes, each of which has a very strong horizontal septal ridge opposite the
intrathecal ridge, and sometimes another inconspicuous oblique ridge opposite the supracalycine
nematophores; hydrothecie rather closely approximated. ovate in outline, the margin usually
flaring very slightly; marginal teeth seven in number, rounded, often incurved; intrathecal ridge
conspicuous, horizontal, reaching across the hydrotheca; sapracalycine nematophores varying in
length, usnally slightly overtopping the hydrotheca, and sometimes nearly as long as in L. grandis;
mesial nematophore not attaining the level of the top of the hydrotheea; distal portion free and
distinctly separated from the hydrotheea, whiclh has a ronnd opening just above its junction with
the mesial nematophore; cauline nematophores very large, two to each internode of the stem, one
triangular in outline, and the other with one corner produced into a long, spurlike projection;
there is a perforated process on the base of each hydrocladium.

Gonosome.—Conangia borne on modified hydrocladia, which are aggregated together to form
a pseudo-corbula; the distal portion of the branch giving oft ordinary alternate hydrocladia.?

Distribution.—Albatross Station 2162, lat. N. 23° 11/, Jlong. W. 829 20/; depth, 122 fathoms;
Albatross Station 2164, lat. N. 232 11/, long. W. 322 207; depth, 192 fathowms; Albatross Station 2167,
Tat. N. 230 11/, Jong. W. 8272 2175 depth, 201 tathoms; Albatross Station 2169, Tat. N. 232 10/, long.
W. 822 2075 depth, 73 fathoms; Albatross Station 2330, lat. N. 23> 11/, long. W. 82° 19’; depth,
121 fathoms; Albatross Station 2331, lat. N, 252 11/, long. W. 822 20/; depth, 114 fathoms; Albatross
Station 2334, lat. N. 232 11/, long. W. 822 18/; depth, 67 fathoms; Albatross Station 2336, lat. N,
232 11, long. W. 527 197; depth, 157 fathoms; .[{batross Station 2337, lat. N. 232 117, long. 82° 20/
depth, 199 fathoms; Albatross Station 2338, Iat. 23% 117, Tong. W. 822 20/; depth, 189 fathoms;
Albatross Station 2363, lat. N. 2279 18/ Tong. W. 377 047; depth, 24 fathoms.  State University of
lowa expedition; off Little Cat Island, Bahamas, 13 fathowms.

This species comes very near to L. grandis, bat it differs constantly in the fact that the mesial
nematophore does not attain the level of the top of the hydrotheca, and has its distal end free.
Specimens from shallow water, near Little Cat Island, Bahamas, arc more rigid than the others,
and have the canosare crowded full of black pigment cells of some sort, while others do not
show so many of these granular bodies. The l{batross specimens from deeper water are not so
rigid, and have a straggling, irregular manner of branching. The specimen from Stwtion 2167 is
very symmetrical and typical, and is the one having the gonosome. It was taken on May 1, 1884,
while most of the other 1batross specimens were taken in June, 1835,  The specimens from Little
Jat Island were dredged in June, 1895, and the gonosome was not present in any of theni.

Type slides.—Cat. No. 13400, Mus. State Univ. lowa; Cat. No, 15698, U.S.N.M.; also in the
collection of the author.

"rom Doctor Clarke’s original deseription.
“Ior details of this interesting strueture see the deseription of this genus.
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LYTOCARPUS CURTUS, new species.
(Plate XXXII, ligs. %-11,)

Trophosome.—Colony irregularly branched, with a tendency to an alternate arrangement of
the branches, attaining a height of about 6 inches; stem faseicled, the anterior tube bearing
the branehlets or hydrocladia; hydrocladia alternate, more distant than in the preceding species,
divided into regular internodes, cach of which has a strong horizontal septal ridge opposite the
intrathecal ridge, and a much less conspicuous oblique one at the base of the supracalycine nema-
tophores. Hydrothece stout, oval, with margins slightly contracted, and seven rather sharp,
incurved teeth; intrathecal ridge strong, horizontal; supracalyeine nematophores small, just
reaching the level of the top of the hindmost marginal tooth; mesial nematoplore short, spur-like,
with its distal end projecting slightly forward from the middle of the hydrotheca, which has a
small round aperture just above its junction with the mesial nematophore; cauline nematophores
considerably smaller than in the preceding species, not so definitely triangular in outline, two to
each internode of the stem; there is a perforated process at the base of each hydrocladium,

Gonosome.~Not known.

Distribution.—Shallow water between Little Cat Island and Eleuthera, Bahamas; State Uni-
versity of Towa Iixpedition.

This species shows the blaek granules in the caenosare, but they are not so numerous as in
L. clarkel.

Type slides.—Cat. No. 15401, Mus. State Univ. lowa; Cat, No, 18699, U.S.N.M; also in the col-
lection of the author.

LYTOCARPUS FURCATUS, new species.

(Plate NXXII, figs. 12-15.)

Trophosome.—Colony divided into several large branches, which give off branchlets in a
strageling, rregular, pinnate manner, attaining a height of about 11 inches in the largest specimen
secured ; stem fascicled, the anterior tube giving off the hydrocladia; hydrocladia rather sparse
and short, divided into regular internodes, each of which has o strong horizontal septal ridge
opposite the intrathecal ridge. Iydrothecie deep, somewhat gibbous below, slightly flaring
immediately below the aperture, which is armed with about nine very sharp, strongly incurved
teeth, so strongly curved that their points are directed downward toward the center of the
hydrotheca; intrathecal ridge strong, but not reaching entirely around the hydrotheca; supra-
calycine nematophores forked, with anterior shorter portion reaching the level of the top of the
hydrotheca, and the posterior, much longer portion, reaching fur above that level: both parts have
apertures at their ends; mesial nematophore short, spir-like, distal end free, pointed forward and
upward, and reaching a little above the middle of the hydrotheca; cauline nematophores very
large, two to each internode of the stem, triangular in outline, and greatly resembling those of' L,
grandis,  There is a perforated process on the base of each hydrocladium.

Gonosome.—Not known,

Distribution.—shallow water, between Little Cat Island and Ileuthera, Dahamas; State
University of Lowa Expedition.

The bifurcated supracalycine nematophores ot this species are, so far as 1 know, unique.
There is an approach to it in Halicornaria ascidioides Bale,' in which these nematophores have
two, rarely three or four, tubular aperturex. The incurved teeth of L. furcatus resemble those
of another of Bale's species, Aglaophenia phyllocarpa,

Type slides.—Cat. No. 15402, Mus. State Univ. Iowa; Cat. No. 18700, U.S.N.M.; also in the
collection of the author.

'Catalogue of’ Australian Hydroid Zoophytes, 1884, p. 176, vl. xu, lig. 2.
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LYTOCARPUS RACEMIFERUS Allman.
(Plate XXXI, figs. 1-3.)

Lytocarpus racemiferns ALLMAN, Challenger Report, Hydroida, 1883, Pt, 1, p. 41, pl. x111.

Trophosome.—Colony attaining a height of about 12 inches; stem fascieled, much and irregu-
larly branched, main branches all directed toward one side of the stem; hydrocladia alternate,
scarcely exceeding one-tenth of an inch in length. Hydrothecie rather deep, margin serrated,
teeth blunt; intrathecal ridge well marked, situated near the fundus ot the hydrotheca; mesial
nematophore adnate to the walls of the hydrotheca for nearly their entire height, and then con-
tinued as a short, blunt beak, which scarcely overtops the hydrotheca and has both a terminal
and a lateral orifice; lateral nematophores slightly overtopping the hydrotheca. :

Gonosome.—Phylactocarps in the form of long racemes, laden with gonangia, springing from
certain branches of the trophosome at points near the origin of the branches from the stem, and
there taking the places of the proximal four or six hydrocladia, consisting of a series of internodes
having every internode provided with one median and two lateral spines, each of the proximal five
to eight internodes carrying also an ovate pedunculated gonangium, 4

Dredged oft Bahia; depth, 10 to 20 fathoms.

The above description is quoted entire from Allman. His figure shows that the gonangia
take the place of hydrothecw, and are more numerous than in other American species of Lyto-
carpus. 'The arrangement of the nematophores on the phylactocarp suggests that the latter is
merely a hydrocladium, with the hydrothecie obliterated on the distal portion and replaced by
gonangia on the proximal part, It differs, however, from the other species which I have seen in
the fact that there is no hydrotheca at the base of each phylactoearp.

Type.—~—In the South Kensington Museum, London.

HALICORNARIA Busk (modified).

Halicornaria Busk, Narrative, Voyage of H. M. 8. Rattlesnake, 1852, I, Appendix.

Trophosome.—Stem not fascicled, no posterior intrathecal ridge; an anterior intrathecal ridge
nsually present; hydroeladia not branched; hydrocladial internodes without septal ridges.

Gonosome—Gonangia borne on the stem or on the bases of the hydrocladia, not taking the
place of hydrothecie, and not protected by corbule or phylactocarps of any description.

As originally defined, this genus included all plumularians which did not have corbulie. In
1874 Allman’ restricted the genus so as to include only *such Plumularide as possess the tropho-
some of _lglaophenia, but have their gonangia destitute of corbulie or other protection.” 1In 1886
Bale? suggested that Allman’s Halicornaria ramulifera, a species with accessory ramuli, should
be placed in a distinet genus. So far as I have been able to ascertain, none of the systematists
up to the present time have endeavored to find systematic characters in the trophosome by which
this genus can be recognized. The above combination of nonfascicled stem, absence of septal
ridges in the hydrocladial internodes, and the absence of a posterior intrathecal ridge, seems to be
sufticient to constitute good criteria for the genus. As here defined, Halicornaria approaches the
genus Nuditheca of this work, from which it differs in having unbranched hydrocladia and
gonangia borne on the stem or near the bases of the hydrocladia. In the only species of Halicor-
narie which has gonangia out on the hydrocladia, the gonangia evidently take the place of hydro-
thecwe, while in Nuditheca they do not. Halicornaria mitrate Allman® has a fascicled stem, strong
septal ridges in the hydrocladia, and a well-iarked posterior intrathecal ridge. The gonosome is
unknown, and its author regards its place in the genus Halicornaria as provisional. By the
present arrangement it would be excluded from the genus.

All three of the American species of the genus Halicornarie are from the West Indian region,
and all are found in comparatively shallow water.

"Report on the Hydroida eollected during the expeditions of H. M. 8. Porcupine, Transactions of the Zoological
Society, 1874, VIII, p. 176.

*The (fenera ot the Plumulariid, 1886, p. 18.

sJournal of the Linn:can Society, Loundon, 1885, X1X, p. 153, pl. XX.



AMERICAN HYDROIDS. 127
KEY TO AMERICAN SPECIES OF TIHE GENUS HALICORNARIA,

{ Mesial nematophora not projecting fur above margin of hydrotheca. I, speciosa

{ Mesial nematophore projecting far above margin ot hydrotheca. H. longicauda

Cauline nematophores very large and bilobed oo e eaaee, H. variabilis
Y 8

Cauline nematophores not very large

HALICORNARIA LONGICAUDA, new species.
(Plate XXXIIT, figs. 4, 5.)

Trophosome.—Colony unbranched, attaining a height of about 6 inches; stem not fascicled,
divided into regular internodes, each ot which bears a hydrocladinm; hydrocladia closely approxi-
mated, alternate, divided into rather short internodes; no septal ridges. Hydrothecie moderately
deep, closely approximated, with their long axes forming a wide angle with the axis of the hydro-
cladium, and their distal half free; aperture nearly vevtical, with two shallow sinuations on each
side, and a very strong anterior flexure and intrathecal ridge; supracalycine nematophores stout,
triangular in outline, not reaching the level of the top of the hydrotheca; mesial nematophore very
long, reaching far beyond the top of the hydrotheea, distal end curved slightly npward; two aper-
tures, one at the end and the other immediately above the top of the hydrotheca; cauline nemato-
phores of moderate size, one on each side of the buse of each hydrocladium,

Gonosome.—Not known.

Distribution.—Albatross Station 2147, Iat. N. 97 32/, long. W, 792 55/; depth, 34 fathoms.

The mesial nematophore of I, longicauda is longer than any other found among American
Plumularid:e, reminding one of some of the striking forms found in Australia.

Type slides.—Cat. No. 18701, U.S.N.M.; Cat. Nos. 15403, 15404, Mus. State Univ. lowa; also
in the collection of the author.

HALICORNARIA SPECIOSA Allman.

(Plate XXXIII, figs. 1-3.)

Halicornaria speciosa ALLMAN, Mem. Mus., Comp. Zool., 1877, V, No. 2, p. 5, pl. xxXxXIV.
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Trophosome.—Colony unbranched, attaining a height of about 12 inches; stem not fascicled,
divided into regular short internodes, each of which bears two hydrocladia; hydroeladia nearly
opposite on the basal part of the colony, and subalternate on the distal portion, divided into
regular short internodes by rather oblique nodes; septal ridges wanting. Hydrothecie closely
approximated, not deep; aperture wide, its axis forming an angle of 45 degrees with that of the
hydrocladinm; margin with tiree broad, shallow sinuations, or lobes, on each side; intrathecal
ridge anterior, perpendicular to the axis of the hydrotheca and slightly turned upward at its
distal end; supracalycine nematophores stout, searcely overtopping the hydrotheca; mesial nema-
tophore adnate nearly to its distal end, which attains the level of the top of the hydrotheca;
cauline nematophores small, one on either side of the base of each hydrocladium.

Gonosome.—(Gionangia obeonie, with an abruptly truncated distal end; borne singly at the
bases of the hydrocladia. No protective contrivances of any kind. Sometimes the gounangia are
almost hemispherical in shape.

Distribution.—Double-headed Shot Key, Florida; depth, 4 to 3 fathoms; Albatross Station
2640, lat. N, 25° 05/, long. W. 80° 15’; depth, 56 fathoms.

This species, with some others of the same genus, is remarkable from the fact that each stem
joint bears two hydrocladia. The specimens secured by the .Albatross are much larger than those
found by Count Pourtales and came from considerably deeper water. They differ slightly from
the type, having two instead of three well-defined marginal teeth on each side, and not having
the anterior profile straight.

Type.—In the Musewm of Comparative Zoology, Cambridge, Massachusetts,

HALICORNARIA VARIABILIS, new species.
(Plate XXXIII, figs. 6-11.)

Trophosome.—Adult colony pinnately branched, attaining a height of about 5 inches;
stem not fascicled, divided into rather short internodes, each of which bears a pair of hydro-
cladia; hydrocladia nearly opposite on the proximal part of the tull-grown colony, and alternate
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on the remaining portions, divided into regular internodes withoat septal ridges.  Iydrothecie
quite variable in colonies of different ages, usually rather deep, axis of aperture inclined at
an angle of 45 degrees with that of the hydrocladinm; three lobate teeth on each side of the
margin; a strong anterior fold or flexure and an anterior ridge reaching the middle ol the
hydrotheca, and turned upward at its distal endj supracalycine pematophores small, short,
not reaching the top of the hiydrotheca; mesial nematophores exceedingly variable, consisting
of a mere spur at the base of the hydrotheca in the very young colony, and increasing in
size until the distal end considerably overlaps the hydrotheca in fully developed colonies;
cauline nematophores biiobate, very large, two at the base of cach hydrocladium. These also
vary in size with the size of the colony.

Gonosome.—Gonangia almost hemispherical, the distal ends being very broad and perfectly
flat, borne singly at the bases of the hydrocladia. No protective appendages of any kind.

Distribution.—Shallow  water between LEleuthera and Little Cat Island, Bahamas; State
University of lowa Lxpedition,

This species begins life as a parasite on Lylocarpus elavkei, to which it attaches itself by
a creeping root-stalk., The very young colony takes the shape of a single hydrocladium, stand-
ing erect from this root-stalk. Later the hydrocladium seems to send oft lateral hydrocladia,
itself becoming a stem without hydrothecie.  IHow this transformation takes place is not shown
by my specimens, and I am not sure that I have rightly interpreted the process.  Both single
hydrocladia and stems giving forth rvegular hydrocladia grow from the same creeping root-
stalk.

At certain stages the hydrothecie of this species greatly resemble those of I, speciosa.
The Dbilobate and very large cauline nematophores constitute o good feature Dby which
H. rariabilis may be identified.

Type slides.—Cat, Nos. 15107, 15403, Mus. State Univ. lowa; Cat. Nos. 18705, 183706, 18707,
U.8.N ML also in the eolleetion of the author,

NUDITHECA, new genus.

Trophosome—Stem fascicled: hydrocladia compound, or branched; supracalycine and mesial
nematophores present; hydrothecal margin without teeth.

Gonosome—Gonangia borne singly on the hydrocladia, and devoid of phylactogonia, but with
two or three nenuitophores on their pedicels.

This genus is based on a remarkable species described by 8. I Clark’ in 1876, The unusual
features of this species seem to have escaped the attention of the leading workers in Hydroids,
as no mention of it is made in any of the more comprehensive works sinee its original deseription
twenty years ago.

The compound hydrocladia, each branch of which bears nnmerous hydrotheen, is a feature
not elsewhere found among the Statoplea. These subdivisions of’ the hydrocladia must not be
confounded with the various accessory ramuli, phylactogonia, ete., for the profection ol the
gonangia. They are. on the contrary, genuine, unmodified hydrocladia. The position of the
gonangia iy similar to that found in Halicornaria secearie. Allman, with this ditference, however,
that in the latter species the gonangium manifestly takes the place of a hydrotheea, while in
Nuditheea no hydrotheca is wanting, the gonangium being interposed between a mesial nemato-
phore and the hydrotheca behind it. In other words, the gonangium does not seem to be the
homologue either of a hydrotheca or a nematophore.

This genus has strong affinitics with the Eleutheroplean group. The nematophores are
expanded above, and bithalamie, although strictly ¢ fixed.” BWoreover, branched hydrocladia are
found only in that group. The two or three nematophores at the base of the unprotected gonan-
gium also remind one foreibly of numerous similar arrangements among the Eleutheroplea.

! Proceedings of the Academy of Natural Seiences of Philadelphia, 1876, p. 230.
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NUDITHECA DALLI (Clark).
(Plate XXXIV, figs. 4-6.)
Macrorhynchia dallii CLARK, Proc. Acad. Nat. Sci. Phila., 1876, p. 230, pl. xI.

Trophosome.——Colony branched, attaining a height of 5 inches; stem coarse, strongly fascicled;
hydrocladia closely approximated, compound ; consisting of a main straight branch, which usually
gives off three brauchlets from its proximal portion; main branch hydrothecate, except in the
region from which the branchlets originate; branchlets regularly hydrothecate, with a hydrotheca
in the axil of each; hydrocladia divided into short internodes, each with a strong internal septa]
ridge opposite the base of the hydrotheca and another opposite the supracalycine nematophores;
proximal portion of each internode very broad, forming a shoulder on its front side, upon which
the hydrotheca rests. Hydrothec:e broad, cupshaped; margin slightly expanded and smooth; no
intrathecal ridge; supracalycine nematophores broad, somewhat expanded above, and with a strong
internal ridge near the base; mesial nematophores resting on the broadened base of the internode,
short and free, slightly expanded above. There are two or three nematophores on each internode
of that portion of the main branch of the hydrocladium which bears branchlets; cauline nemato-
phores numerous.

Gonosome.—Gonangia very large, long, almost cylindrical, borne on the brauchlets of the
hydrocladia on the distal part of the colony. There are two or three nematophores near the base
of cach gonangium.

Distribution.—Unalaska, Alaska. Ifound on the beach. (Dall.) Specimens which I suppose
to be the original types of this species are in the museum of Yale University.

STREPTOCAULUS Allman.

Streplocaulus ALLMAN, Challenger Report, Hydroida, 1883, Pt. 1, p. 48.

Trophosome.—Hydrocladia disposed in a continuous spiral round the stem. Hydrothec:e with
entire margin. Mesial nematophore not adnate to the walls of the hydrotheca.

Gonosome.—Gonangia borne on unbranched, jointed appendages of the hydrocladia, springing
from the side of a mesial nematophore.

This, as Professor Allman remarks, is ‘“rendered very striking by the spiral instead of pinnate
disposition of the hydrocladia,” It is as if the hydrocladia had grown on one side of the stem
only, and then the stem had been twisted so as to throw the unilateral hydrocladia into a spiral.

STREPTOCAULUS PULCHERRIMUS Aliman,
(Plate XXXIV, figs. 1-3.)

Streptocanlus pulcherrimus ALLMAN, Challenger Report, Hydroida, 1883, Pt. 1, p. 48, pl. 1.
Streptocanlus pulcherrimus QUELCH, Ann. and Mag, Nat. Hist., 5th ser., X VI, 1885, p. 11,

Trophosome.'—Colony attaining a height of about 9 inches; stem simple, fascicled, wavy;
hydrocladia nearly an inch in length, occupying about the distal half of the stemmn. Hydrothec:e
deep, thimble-shaped, margin with a single toothlike extension in front; mesial nematophore in the
form of a free conical spine, with a terminal and a Jateral aperture, springing from a point of the
hydrothecal internode immediately below the hydrotheca; lateral nematophores pyriform, over-
topping the hydrotheca,

Gfonosome.’—-Gonangia sessile, elongato-pyriform, with a suboval, subterminal orifice, borne on
appendages of the hydrocladia, which are unbranched and jointed, each joint being obconical. The
appendages spring from immediately below the base of a hydrotl:ieca (apparently not the proximal
one) at the side of the mesial nematophore.

Distribution.—Porto Praya, St. Jago, from a depth of 100 fathoms. From the cuable, off the
Cape Verde Islands; depth, over 500 fathoms.

Type.—In the South Kensington Museum, London.

{Description (uoted is from Allinan, in the Challenger Report.
? Description condensed from that given by Quelch,
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The author has included in the bibliography for this section :
First. The works containing original descriptions of the genera of Plumularide, and also those containing
original descriptions ofthe species ofthis family found in American waters.
Second. All works containing a discussion of the morphology and embryology of the characteristic features of
the Plumularida.
Third. All works containing an important systematic discussion ofthis group.
AGASSIZ, ALEXANDER ..ceceernene. North American Acalepha. (Illustrated Catalogue of the Museum of Comparative
Zoology at Harvard College, No. 2,18155.)
A bibliography of species of Plumularia and Aglaophenia, besides an excellent
bibliography of the Acalepha in general.
.Contributions to the Natural History of the United States of America, IV, 1862.

AGAssiz,Louis...
Hydroida».
Contains a general discussion of the classification of the hydroida and an
extensive bibliography ofthe whole group. Establishes the family Plumularide.
ALDER, JOSHUA .ooeeiecieieiireeienens A catalogue cfthe Zoophytes of Northumberland and Durham. (Transactions of the
Tyneside Naturalists’ Field Club, 1857.)
Contains a discussion of the distinction between the two British species ofthe
genus Antennularia.
..On the occurrence of Amoebiform Protoplasm and the emission of Pseudopodia among
the Hydroida. (Annals and Magazine of Natural History, March, 1864.)
Contains the earliest description ofthe activity of the sarcostyles that 1 have
been able to find.
ALLMAN, GEORGE J .coevveee On the Construction and Limitation of Genera among the Hydroida. (Annals and
Magazine of Natural History, May, 1864.)
The author insists on the importance of including the characters of both tho

ALLMAN. GEORGE ] ...

medusa» and hydroid forms in classification. No new plumularian genera de-
scribed.

ALLMAN, George J . A Monograph of the Gymnoblastic or Tubularian Hydroida. (London, Ray Society,
1871.)

An elaborate discussion of the morphology, classification, development, etc.,
of the hydroida in general, and also a discussion of the sarcostyles and a presen-
tation of his argument for considering the plumularians as closely allied to the
graptolites.

ALLMAN, GEORGE J ..ocoviininnns Interim Report on the Hydroida Collected by L. F. de Pourtalés during the Gulf
Stream Exploration of the U.S. Coast Survey. (Bulletin of the Museum of Com-
parative Zoology, I1I, 1873, No.7.)

Gives number of species secured aud a few general remarks ou the Hydroid-
fauna of the Gulf Stream.

Allman, George J .coveviennnne Report on the Hydroida Collected during the Expeditions of H. M. S. Porcupine.
(Transactions of the Zoological Society, VIII, 1874.)

Original description of the genera JHplopteron and Cladocarpus.

ALLMAN, GEORGE .J.ccceeuiccuennee Diagnoses of new Genera and Species of Hydroida. (Journal ofthe Linuean Society,
London, XII, 1876.)

Modifies the genus Halicornaria as first described by Busk.

Report on the Hydroida Collected during the Exploration of the Gulf Stream by
L. F. de Pourtales. (Memoirs of the Museum of Comparative Zoology, V, 1877,
No. 2.)

This isa veryimportant work. Many new speciesof Plumularide are described,
besides the following new genera: Antennella, Monostaechas, Antennopsis, Halop-
teris, Hippurella, and Cladocarpus. The work is beautifully illustrated-

ALLMAN, GEORGE J .veeeeviirene Report on the Scientific Results of the Voyage of H. M. S. Challenger, Zoology, VII,
1883, Part 20. Report on the Hydroida, Plumularide.

A general morphological discussion, including remarks ou the sarcostyles.

ALLMAN, GEORGE J

Several new genera described and a few new species from American waters.
..Description of Australian, Cape, and other Hydroida, mostly new, from the collection
of Miss H. Gatty. (Journal of the Linnean Society, London, XIX, 1885.)
Describes the genus Gattya aud several new species of Plumularia and Aglao-

ALLMAN, GEORGE J ...

phenia from American waters.
131
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ALILMAN, GEORGE J .o Report on the Scientific Results of the Voyage of H. M. S. Challenger, Zoology, XXIII,
1888, Part 70. Report on the Hydroida, Second Part.

Contains discussion of morphology of Hydroida, a table of distribution, both
geographical and bathymetrical, and discusses the sarcostyles.

..Onthe Hydroida of Southeastern Australia, with descriptions of supposed new species
and notes on the genus Aglaophenia. (Journal of the Microscopical Society,
Victoria, 1881.)

Discussion of the genus Aglaophenia and the orifices of the nematophores of
Australian species of that genus.

BALE, W. M e Catalogue of the Australian Hydroid Zoophytes. Sydney, Australia, 1884.

General discussion and bibliography of Plumularide and the genera included
therein. A description of Plumulariafilicaulis and a good figure of the hydrothece.

BALE, W. M .o The Genera of Plumulariidae, with observations on various Australian Hydroida.

(Proceedings of the Royal Society, Victoria, 1886.)
An excellent work, discussing the genera established by Allman, Fewkes, and
von Lendenfeld, and establishing the genus Halicornopsis.

BALE, W. M .o On some new and rare Hydroida in the Australian Museum Collection. (Proceedings

of the Linnean Society of New South Wales, III, 2d ser., 1888.)
Modifies genus Kirchenpaueria Jickeli.
BUSK, G oot An Account of the Polyzoa and Sertularian Zoophytes collected on tho Voyage of the
Rattlesnake, etc. (Narrative, Appendix, IV, London, 1852.)
I have not seen this work, but it is said to contain descriptions of one or two

BALE, W. M...

species since found in America.
CLARK, S. F ...Descriptions of new and rare Species of Hydroids from the New England Coast.
(Transactions of the Connecticut Academy of Arts and Sciences, I1I, 1876.)
Contains description of Plumularia verrillii— Schizotricha gracillima (Sars).
..Report ontho Hydroids collected on the Coast of Alaska and the Aleutian Islands, by
W.H. Dali, U. S. Coast Survey and Party, from 1871 to 1874, inclusive. (Proceedings
of the Academy of Natural Sciences of Philadelphia, 1876 (1877).)
Contains original description of Halecium plumularioides Clark = Plumularia
plumularoides Nutting, and Machrorhynchia dallii— Nuditheca dallii Nutting.
S.F e The Hydroids of the Pacific Coast of the United States, South of Vancouver Island.
(Transactions of the Connecticut Academy of Arts and Sciences, 111, 1876.)
Contains descriptions of Aglaophenia struthionides and reports Plumtilaria

CLARK, S. F ..

setacea.
CLARKE, S.F .. Report on the Hydroida collected during the Exploration of the Gulf Stream and
GulfofMexico, by Alexander Agassiz, 1877-78. (Bulletin of the Museum of Com-
parative Zoology, V, 1879, No. 10.)
Describes the new genus Nematophorus and the species Nematophorus grandis,
Plumularia gracilis, and Cladocarpus tenuis.
COUGHTREY, M Notes on New Zealand Hydroidea® (Transactionsand Proceedings ofthe New Zealand
Institute, VII, Wellington, 1875.)
This is another work that I have not seen and do not know that it has a
rightful place in this list.

DRIESCH, HA NS oo Tektonische Studien an Hydroidpolypen. Jena.

Discusses the order of succession in which the various persons of the colony
appear and also the nature of the sarcostyle.

DESOR, E oo [Zoological investigations among the shoals of Nantucket on board the surveying
steamer Bibb.’] (Proceedings of the Boston Society of Natural History, ITI, 1848.)

Describes Plumaria (original spelling) arborea, a species which can not now
be identified.

..An Essay towards a Natural History of the Corallines and other Marine Productions
of the Like Kind commonly found on the Coast of Great Britain and Ireland.
(London, 1755.)

This is a classic work, with figures which are remarkably good for that

ELLIS, JOHN ...

early day.
ELLiS,JOHN,and SOLANDER,.. The Natural History of Many Curious and Uncommon Zoophytes, etc. London, 1786.
DANIEL. Contains good colored plates of some species common to Europe and America.
FEWKES,J. WALTER wcccvcereneenn Reportofthe Acaleph®, Hydroida, BlakeExpedition. Results of Dredging. (Bulletin

ofthe Museum of Comparative Zoology, VIII, 1881, No.7.)
Describes the genera Aglaophenopsis, Callicarpa, Pleurocarpa, and eleven new
species of Plumularide.
FEWKES,J. WALTER wececereceie Bibliography to accompany Selections from Embryological Monographs, Acalephs.
(Bulletin of the Museum of Comparative Zoology, XI, 1884, No. 10.)
This bibliography does not give all the systematic works, but mentions those
only which contain embryological material.
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Fewkes,J.W.,and Mark,E.L. Acalephs and Polyps, Selections from Embryological Monographs, No. III. (Memoirs
of the Museum of Comparative Zoology, IX, 1884, No. 3.)
Gives figures illustrating the developmentofthe corbula ofdglaopheniapluma.

FLEMING, J e A History of British Animals. Edinburgh, 1828.
Contains descriptions of a few Plumularide.
FORBES,EDW ARD ccoeuvvrrririnas On the Morphology of the Reproductive System of the Sertularian Zoophyte, etc.

(Annals and Magazine of Natural History, December, 1844.)
A classicpapertreating ofthe analogy between Hydroids and plants, especially
in their reproductive features.
GRAY,J. E s List of the Specimens of British Animals in the Collection of the British Museum,
Part 1, Radiata, London, 1847.
Contains a systematic arrangement of the Hydroids.
HAMANN, OTTO.  ccereeeeceenae Der Organismus der Hydroidpolypen. (Jenaische Zeitschrift fiir Naturwissenschaft,
XV,new ser. VIII, Jena, 1882.)
Describes the nematocysts and the origin of the sex cells in Plumularia
fragilis, and the formation of the planula.
HELLER, CAM IL cccevvriiieiieiiine Die Zoophyten und Echinodermen des Adriatischen Meeres. Vienna, 1868.
Breaks up the old genus Plumularia into three genera, Anisocalyx, Heteropyxis,
and Plumularia.
HINCKS, THOMAS oo A History of the British Hydroid Zoophytes, 2 vola. London, 1868.

A splendid classic work containing general discussion of the Hydroids and
descriptions of several species of Plumularide which have since been found in
American waters.

Note on Professor Heller’s Catalogue of the Hydroida of the Adriatic. (Annals and
Magazine of Natural History, February, 1872.)
Criticises Heller for ignoring British writers and objects to his subdivision

HINCKS, THOMAS

ofthe genus Plumularia.
HINCKS, THOMAS oo Notes on Norwegian Hydroida from Deep Water. (Annals and Magazine of Natural
History, February, 1874.)
Discusses Sars’s paper and establishes the genus Ophionema for Sars’B
Ophioides parasitica.
JICKELI, CARL F ... Ueber den histologischen Bau von Tubularia, Cordylophora, Cladomena, Coryne,
Gemmaria, Perigonimus, etc. (Morphologisches Jahrbuch, VIII.)
Describes the sarcostyles and the histology of Plumularia halecioides; also
discusses the relationship between the Plumularide and graptolites.
JOHNSTON, GEORGE cevurueurnnnn A History of the British Zoophytes, 2d ed., 2 vols. London, 1847.
Another classic work containing good figures aud descriptions of some of the
Plumularide common to Europe and America.
KIRCHENPAUER, G. H ..o Ueber die Hydroidenfamilie Plumularidje, einzelne Gruppen derselben und ihre
Fruchtbehidlter, 1. Aglaophenia. (Abhandlung herausgegeben von dem Natur-
wissenschaftlichen Verein zu Hamburg, V, 1872.)

KIRCHENPAUER, G. I'T ................ Uebendie Hydroidenfamilie Plumularida, etc., Part I, Phimularia und Nemei'tesia, 1876.
This and the preceding constitute a very important work describing all
known plumularians and giving a systematic discussion of their gross anatomy,
illustrated by excellent plates. Part 2 includes all of the Eleutheroplea then
known. Part lis devoted to the Statoplea.
LAMARCK, J. B. P. A. de Histoire Naturelle des Animaux sans Vertébres, 2d ed., 11, Histoire des Polypes.
Paris, 1836.
Contains a few original descriptions of Plumularide some of which have since
been found in American waters.
Lamouroux,J. V.F ... Histoire des Polypiers coralligenes flexibles, vulgairement nommés Zoophytes.
Caen, 1816.
A work which is necessary for the understanding of the synonymy of several
American species but more particularly the genera Plumularia and Antennularia.
LAMOUROUX,J. V.F .. Exposition Méthodique des genres de 1’ordre des Polypiers. Paris, 1821.
Contains much the same matter as the preceding with the addition of some
new descriptions.
LANDSBOROUGII, D ..o A popular history of British Zoophytes, or Corallines. London, 1852.
A work written in a pleasing style, with good colored plates ofseveral Plumula-
ride since found in American waters.
LANKESTER, E. RAY oo Hydrozoa. Article from Encyclopadia Britannica. Reprinted in Zoological Articles.
1891.
A general discussion of the morphology and classification of the Hydroids.
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LENDENFELD,R. VO N ., Ueber Ceclenteraten der Siidsee, III. Ueber Wehrpolypen und Nesselzellen.
(Zeitschrift fiir wissenschaftliche Zoologie, XXX VIII, 1883.)
Au excellent study of the nematophores and their contents.
LENDENFELD, R. VON ... Ueber Cwxlenteraten der Siidsee, V. Die Hydromedusen des australischen
Gebietes. (Zeitschrift fiir wissenschaftliche Zoologie, XLI, 1884.)
Contains a bibliography and a scheme of classification for the Hydroida.
LKNDKNFELD, R. VO N o The Australian Hydromedusa, Parts 1-5. (Proceedings of the Linnean Society,
New South Wales, I1X, 1884.)
Part 4 contains a discussion of the Plumularide and a description of the
new genus Pentandra.

LINNEUS,C

..Systema Natura., Vindobona, I, Parts 2, 12th ed., 1767.
A few original descriptions of Plumularide which are, however, very
inadequate, but form the basis for the names of several species.
LOMAN, J. C. C v Ueber Hydroidpolypen mit zusammengesetzten Coenosarcrohr, etc. (Tidschril't
van de Nederlaudsche Dierkundige Vereeniging, 1889.)

Discusses the polysiphouic stem and also the cauiculated ccecnosarc
of Antennularia, etc.

MCCRADY, J O HN toviriirciecrieerise e Gymnophthalmata of Charleston Harbor. (Proceedings of the Elliott Society,
I, 1858))

Very rare, but an important work containing the original separation of
the genera Plumularia and Aglaophenia and the description of several new
species.

M ARKTANNER-TURNERKTSCIIKR,G.] >ie Hydroiden des k. k. naturhistorischen Hofmuseums. (Annalen desk.k.natur-
historischen Hofmuseums, V, 1890.)

Description ofthe generalcollection with a few American species, together
with the new genus Acladia. The work is illustrated by excellent outline
drawings.

MERETKOWSKY, C. DE woverereiricniccnnes Structure et Développement des Némataphores chez les Hydroides. Archives de
Zoologie Expérimentale et Générale, 1882, X.

An important contribution to our knowledge of the sarcostyles. Ulus
trated by very good plates.

MURRAY, A oot e Description of new Sertulariade from the Californian coast. (Annals and Maga-
zine of Natural History, April, 1860.)

Contains original description of Plumularia struthionides.

NUTTING, C. C i The, Bahama Expedition. (Natural History Bulletin from the State University of
Towa, III, Nos. 1, 2, 1895))
Remarks on the Hydroid fauna, especially the Plumularida, of the Wesu

Indies.
NUTTING, C. C o Notes on the reproduction of Plumularian Hydroids. (American Naturalist,
November, 1895.) .

Contains the announcement of the discovery of asexual stoloniferous
multiplication, and the possibility of conjugation among the Hydroids.

NUTTING, C. C i Notes on Plymouth Hydroids. (Journal of the Marine Biological Association
ofthe United Kingdom, new ser., IV, 1896, p. 2.)
Contains discussion of the sarcostyles and the origin of the sex-cells in
Plumularia pinnata.

PAaLLAS, P. S Elenchus Zoophytorum. Haga; Comitum apud Petrum van Cleef, 1766.
Notnecessary for the study of Plnmularidje, but of interest on account
of the quaint views expressed.

PENNINGTON, ARTHUR S .ooooiiivienens British Zoophytes. London, 1885.
A manual or handbook, with a general discussion of the Hydroida.
Places Aglaophenia myriophyllum in the genus Lytocarpus.
PIEIKR, F. W e Zweineue Arten zum Genus Plumularide gehdrende Hydroidpolypen. (Siebenter
Jahresberichte des W estfdlischer Proviuzialvereines. Munster, 1878.)
I have not seen this work, aud it may be out of place in this list.
.Contributions to the fauna of the Gulf Stream at great depths. (Bulletin of the
Musuem Comparative Zoology, I, 1867-68, Nos. 6, 7.)
A description of Antennularia triseriata, which is not, however, sufficient
to diagnose the species.
QUELCH JOHN J .. On some Deep-seaand Shallow-water Hydrozoa. (Annals and MagazineofNatural
History, July, 1895.)
Descriptions of gonosome of Streptocaulus, and discussion of the phylacto-

POURTALES, L. F. DE

carp of the Plumularide.
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SARS, G. O i Bidrag til KundBkaben om Norges Hydroider. (Videnskabernes Selskabs Forhand-
linger, 1873.)
Describes Plumularia gracillima=Schizotricha gracillima and the new geuus
Polyplumularia. The author’s investigations also increase the known distribu-
tion of several Plumularide.
SPENCER, W. BALDW IN .....c...... A new family of Hydroidea, together with a description of the structure of a new
species of Plumularia. (Transactions of the Royal Society, Victoria, 1890.)
Important, as showing the intergradatiou between the Plumularide and
Hydrocorallin®.
TRASK, JOHN B .o On some New Microscopic Organisms. (Proceedings of the California Academy of
Science, March, 1857.)
Contains original description of Plumularia franciscana.
VARENNE, A. D E .eoveveeereeieieieine Récherches sur la reproduction des Polypes Hydraires. (Archives de Zoologie, Paris,
1882.)
Discusses the origin of sex-cells in Plumularia echinulata. The work is beau-
tifully illustrated.
VERRILL,A. E. and SMITH, S.[.Report upon the invertebrate animals of Vineyard Sound and adjacent waters, etc.
(Report of the U. S. Commissioner of Fish and Fisheries, 1871-72.)
Describes several American Plumularide, Plumularia tenella being new. Also
discusses Plumularia arborea Desor under the name Aglaophenia arborea V errill.
VERRILL, AL E .l Notice ofrecent Additions to the Marine Fauna of the eastern coast of North America,
No. 4. Brief Contributions to Zoology from the Museum of Yale College, No. XLI.
(American Journal of Science, April, 1879.)
Contains original descriptions of Cladocarpus pourtalesii, Cladocarpus cornutus,
and Cladocarpus speciosus.
VERRILL, AL E e Preliminary check list ofthe Marine Invertebrata of the Atlantic Coast, etc. (Report
of the U. S. Commissioner of Fish and Fisheries, 1879.)
Includes all Plumularide of our eastern coast so far as then known.
VERRILL, A.E ., Notice of recent Additions to the Marine Invertebrata of the Northeastern Coast of
America, etc., Part 5. (Proceedings of the U. S. National Museum, VIII, 1885.)
Contains the original description of Cladocarpus flexilis.
WEISMANN, AUOUST ooeverereree. Die Entstehung derSexualzelleu beiden Hydromedusen. Jena, 1883.
A magnificent monograph; illustrated by colored plates and giving a com-
plete account of the origin of the sex-cells in several of the Plumularida'.



EXPLANATION OF PLATES.

All of the figures in the plates were drawn by Miss Lilian Hulsebus. W here figures have been copied from the
works of other authors, the source is indicated. Nearly all of the figures copied from Allman, Clarke, and Fewkes
are from publications of the Museum of Comparative Zoology, Cambridge, Massachusetts, by permission of Doctor
Alexander Agassiz.

In all cases where no other source is indicated, the figures were drawn by Miss Hulsebus from camera lucida
sketches from nature by Professor C. C. Nutting.

All of the figures in the text were drawn by Miss Mary Macbride. Unless otherwise indicated, they are after
camera lucida sketches by Professor C. C. Nutting.

PLATE 1.
Fig. 1. Plumularia setacea Ellis. Portion of colony with gonangia (enlarged),
la. Plumularia setacea. Young gonangium (enlarged).
2. Plumularia setacea. Hydrotheca and hydranth (greatly enlarged).
3. Plumularia setacea. Part of a hydrocladium (enlarged).
4. Plumularia setacea. Portion of same (greatly enlarged).
S..Plumularia megalocephala Allman (enlarged). (A fter Allman.)
6. Plumularia oligopyxis Kircheupauer (enlarged). (A fter Kirchenpauer.)
7. Plumularia oligopyxis. Hydrotheca (greatly enlarged). (A fter Kirchenpauer.)
PrLAaTE II.
Fig. 1. Plumularia altitheca Nutting (enlarged).

1

2. Plumulariafilicula Allman (enlarged). (After Allman.)

3. Plumularia helleri Hincks (enlarged). (After Marktanner-Turneretscher.)

4. Plumularia floridana Nutting (enlarged).

S. Plumulariafloridana. Portion of hydrocladium (greatly enlarged).

6. Plumulariafilicaulis Kirchenpauer. Portion of hydrocladium (enlarged). (A fter Bale.)

PLATE III.

Fig. 1. Plumularia catharina Hincks. Portion of a hydrocladium (enlarged). (A fter Hincks.)
2. Plumularia catharina. Gonangium (enlarged). (A fter Hincks.)
3. Plumularia geminata Allman (enlarged). (After Allman.)
4. Plumularia geminata. Portion of a hydrocladium (greatly enlarged). (A fter Allman.)
S. Plumularia clarkei Nutting (enlarged).
PLATE IV.
Fig. 1. Plumularia alternata Nutting (enlarged).
2. Plumularia alternata. Portion of hydrocladium (greatly enlarged).
3. Plumulariaplumularoides (Clark) (greatly enlarged). (A fter Clark.)
4. Schizotricha tenella (V errill) (greatly enlarged).
5. Schizotricha tenella. Portion of hydrocladium (greatly enlarged).'

PLATE V.
Fig. 1. Plumularia inermis Nutting (enlarged).
2. Plumularia inermis. Hydrotheca and hydranth (greatly enlarged).
2a. Plumularia inermis. Hydrotheca (greatly enlarged.
3. Plumularia caulitheca Fewkes. Portion of stem (enlarged).
4. Plumularia caulitheca. Portion of hydrocladium (enlarged).
5. Plumularia caulitheca. Hydrothecal internode (greatly enlarged).
6. Plumularia attenuata Allman (enlarged). (A fter Allman.)

PLATE VI.
Fig. Plumularia corrugata Nutting (enlarged).
Plumularia corrugata. Portion of hydrocladium (greatly enlarged).
Plumularia corrugata. Part of colony, showing gonangia (enlarged).
Plumularia palmeri Nutting. Portion of hydrocladium (enlarged).
Plumularia palmeri. Hydrocladial internode (greatly enlarged).
Plumularia lagenifera Allman. Hydrocladial internode (enlarged).

T N O

.Plumularia lagenifera. Portion of stem aud a hydrocladium.

8. Plumularia lagenifera. Gonangia.
9. Plumularia lagenifera Allman. Partof colony with gonangium. (A fter Allman.)

—_

0. Plumularia lagenifera. Partof a hydrocladium. (After Allman.)
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PLATE VII

. Plumularia goodei Nutting. Part of stem, showing nodes and origin of hydrocladia (enlarged).
. Plumxdaria goodei. A single hydrocladium (greatly enlarged).

. Plumularia goodei. A hydrocladial internode (still more enlarged).

. Plumularia goodei. Mesial nematophore (greatly magnified).

Plumularia virginia; Nutting. Part of hydrocladium (enlarged).

. Plumularia virginia Single internode (greatly enlarged).

. Plumularia virginia;. Hydranth (greatly enlarged).

. Plumularia virginia\ Front of stem, showing internodes and origin of hydrocladia (enlarged).
. Plumularia virginia'. Nematophore, showing sarcostyle (highly magnified).

Plumularia virginia;. Gonangia (enlarged).

PLATE VIII.

. Plumularia macrotheca Allman. Part of hydrocladium (greatly enlarged). (After Allman.)
. Plumulariaprofunda Nutting. Partof hydrocladium (greatly enlarged).

. Plumularia profunda. Partof hydrocladium, hearing gonangia (greatly enlarged).
Plumularia dendritica Nutting. Part of hydrocladium (enlarged).

Plumularia dendritica. Side view of hydrotheca (greatly enlarged).

Plumularia dendritica. Front view of hydrotheca (greatly enlarged).

Plumularia paucinoda Nutting. Part of stem (enlarged).

. Plumularia paucinoda. Partof hydrocladium (enlarged).

Fig.
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. Plumularia paucinoda. Partof hydrocladium (greatly enlarged).

PLATE IX.

. Antennularia antennina Linnacus. Part of stem and bases of hydrocladia (enlarged).
. Antennularia antennina. Part of hydrocladium (greatly enlarged).

. Antennularia americana Nutting. Partof stem and hydrocladia (enlarged).

. Antennularia americana. Part of hydrocladium (greatly enlarged).

. Antennularia simplex Allman (enlarged). (After Allman.)

SN O VUR SR

PLATE X.

. Antennularia rugosa Nutting. Part of stem with hydrocladia (enlarged).

. Antennularia rugosa. Hydrocladium, showing thickening of perisarc at base (greatly enlarged)
. Antennularia geniculata Nutting. Portion of stem with bases of hydrocladia (enlarged). *
. Antennularia geniculata. Partof hydrocladium (greatly enlarged).

. Antennulariapinnata Nutting. Part of stem with hydrocladia (enlarged).

. Antennularia pinnata. Partof hydrocladium (greatly enlarged).
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PLATE XI.

. Monotheca margaretta Nutting. Entire colony, except the hydrocaulus (enlarged).

. Monotheca margaretta. Side vigw of hydrotheca (greatly enlarged).

. Monotheca margaretta. Back view of hydrotheca (greatly enlarged).

. Antennop8i8 hippuris Allman. Part, of stem with hydrocladia (enlarged). (After Allman.)
. Antennopsi8 hippuris. Part of hydrocladium (greatly enlarged). (After Allman.)

. Antennop8is hippuris. Gonangia (enlarged). (After Allman.)

Fig.
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PLATE XII.

. Antennop8is distans Nutting. Pidrtof stem with hydrocladia (enlarged).
. Antennop8is distans. Part of hydrocladium (greatly enlarged).
. Antennop8i8 longicorna Nutting. Part of stem with hydrocladia (enlarged).

Fig.

. Antennopsi8 longicorna. Part of hydrocladium (greatly enlarged).

. Antennop818 nigra Nutting. Part of stem with hydrocladia (enlarged).

. Anlennop8is nigra. Partof hydrocladium (greatly enlarged).

. Antennopsis annulata (Allman). Part of stem with hjdrocladia and gonangia (enlarged).
. Antennopsis annulata. Part of hydrocladium (greatly enlarged).

. Antennopsis annulata. Part of hydrocladium (still more enlarged).
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PraTe XIII.

. Mono8techa8 quadridens (McCrady). Part of colony dichotomously branching (enlarged). (A fter Allman.)

2. Monostaechas quadridens. Part of hydrocladium, showing hydrothece and gonangia (greatly enlarged).
(After Allman.)

3. Mono8twchas quadridens. Hydrocladium of form having closely approximated hydrotheca (greatly enlarged).

4. Mono8techa8 quadridens. Single hydrotheca of the same (greatly enlarged).

5. Antennella gracilis Allman. Portion of hydrocladium (greatly enlarged). (After Allman.)

Fig.
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PLATE XIV.

Calvinia mirabilis Nutting. Portion ofstem showing hydrotliece and gonangia (enlarged).
Calvinia mirabilis. Part ofhydrocladium, side view (greatly enlarged).
Calvinia mirabilis. Partof hydrocladium, front view (greatly enlarged).

. Schizotricha gracillima (Sars). Showing branched hydrocladium (enlarged).
. Schizotricha gracillima. Part of hydrocladium (greatly enlarged).
. Schizotricha gracillima. Gonangium (enlarged).

PLATE XV.

. Schizotricha dichotoma Nutting. Forked hydrocladium (enlarged).
. Schizotricha dichotoma. Part of hydrocladium (greatly enlarged).
. Schizotricha dichotoma. Nematophorous branclilet of hydrocladium (greatly enlarged).

Schizotricha dichotoma. Gonangium (greatly enlarged).

. Schizotricha parvula Nutting. Portion of stem and hydrocladia (enlarged).
. Diplopteron quadricorne Nutting. Side view of hydrocladium (greatly enlarged).
. Diplopteron quadricorne. Front view of hydrocladium (greatly enlarged).

PLATE XVI.

. Diplopteron grande Nutting. Side view ofportion ofa hydrocladium (greatly enlarged).
. Diplopteron grande. Hydrocladium, phylactocarp, and gonangia (enlarged).

. Diplopteron longipinna Nutting. Side view ofpart ofhydrocladium (greatly enlarged).
. Diplopteron longipinna. Front view ofpart ofhydrocladium (greatly enlarged).

. Polyplumularia armata Nutting. Part ofstem and hydrocladia (enlarged).

. Polyplumularia armata. Part of hydrocladium (greatly enlarged).

PLATE X VII.

. Hippurella longicarpa Nutting. Part ofhydrocladium (enlarged).
. Hippurella longicarpa. Hydrocladial iuternode (greatly enlarged)
. Hippurella longicarpa. Phylactocarp aud gonangia (enlarged).

. Callicarpa gracilis Fewkes. Part of hydrocladium (enlarged).

Callicarpa gracilis. Hydrocladial internode (greatly enlarged).

. Callicarpa gracilis. Phylactocarp (enlarged).
. Halopteris carinata Allman. Part of colony (enlarged). (A fter Allman.)

Halopteris carinata. Part of hydrocladium, side view (greatly enlarged). (After Allman.)

. Halopteris carinata. Front view of hydrotliece (greatly enlarged). (A fter Allman.)
. Gattya humilis Allman (enlarged). (A fter Allman.)
. Gattya humilis. Front view ofhydrotheca (greatly enlarged).

PLATE X VIII

. Aglaophenia rhynchocarpa Allman. Part ofhydrocladium (greatly enlarged). (After Allman.)
. Aglaophenia rhynchocarpa. Corbula (enlarged). (After Allman.)

. Aglaophenia rigida Allman. Part of hydrocladium (greatly enlarged). (A fter Allman.)

. Aglaophenia rigida. Corbula (enlarged). (After Allman.)

. Aglaophenia dubia (Nutting). Tartofhydrocladium (greatly enlarged). (A fter Allman.)

. Aglaophenia lophocarpa Allman. Partofhydrocladium (greatly enlarged). (After Allman.)
. Aglaophenia lophocarpa. Front view of stem (greatly enlarged). (A fter Allman.)

. Aglaophenia lophocarpa. Corbula (enlarged). (A fter Allman.)

. Aglaophenia apocarpa Allman. Partofhydrocladium (greatly enlarged). (After Allman.)

. Aglaophenia apocarpa. Front view ofstem (greatly enlarged). (After Allman.)

. Aglaophenia apocarpa. Corbula (enlarged). (A fter Allman.)

PLATE XIX.

. Aglaopheniaflowersi Nutting. Part of hydrocladium (greatly enlarged),
. Aglaophenia flowersi. Corbula (enlarged).

. Aglaophenia elegans Nutting. Part of hydrocladium (greatly enlarged).
. Aglaophenia elegans. Corbula (enlarged).

. Aglaophenia insignis Fewkes. Part of hydrocladium (enlarged).

. Aglaophenia insignis. Hydrotheca (greatly enlarged).

. Aglaophenia insignis. Corbula (enlarged).
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PLATE XX.

. Aglaophenia aperta Nutting. Part of hydrocladium (greatly enlarged).

. Aglaophenia aperta. Corbula (enlarged).

. Aglaophenia cristifrons Nutting. Part of hydrocladium (greatly enlarged).
. Aglaophenia cristifrons. Corbula (enlarged).

Aglaophenia contorta Nutting. Part of hydrocladium (enlarged).

. Aglaophenia contorta. Hydrotheca (greatly enlarged).
. Aglaophenia contorta. Corbula (enlarged).

PLATE XXI.

Aglaophenia minuta Fewkes. Hydrotheca (greatly enlarged).

. Aglaophenia minuta. Base of hydrocladium, showing the processes (enlarged).

. Aglaophenia minuta. Corbula (enlarged).

. Aglaopheniapeipnsilla Allman. Part of hydrocladium (enlarged). (A fter Allman.)

. Aglaopheniaperpusilla. Side view of stem, showing processes at bases of hydrocladia (enlarged).

Allman.)

. Aglaophenia mammillata Nutting. Part of hydrocladium (enlarged).

. Aglaophenia mammillata. Hydrotheca (greatly enlarged).

. Aglaophenia mammillata. Front view of hydrotheca) (enlarged).

. Aglaophenia mammillata. Front view of stem (enlarged).

. Aglaophenia mammillata. Side view of stem, showing processes (enlarged).

. Aglaophenia minima Nutting. Hydrotheca (greatly enlarged).

. Aglaophenia minima. Corbula (enlarged).

. Aglaophenia minima. Side view of stem, showing processes (enlarged).

. Aglaopheniaperforata Allman. Part of hydrocladium (enlarged). (A fter Allman.)
. Aglaopheniaperforala. Corbula (enlarged). (After Allman.)

PLATE XXII.

. Aglaophenia simplex Kirchenpauer. Hydrotheca (greatly enlarged). (A fter Kirchenpauer.)
. Aglaophenia allmani Nutting. Side view of hydrotheca (greatly enlarged). (After Allman.)
. Aglaophenia allmani. Front view of hydrotheca (greatly enlarged). (After Allman.)

. Aglaophenia rathbuni Nutting. Part of hydrocladium (enlarged).

. Aglaophenia rathbuni. Hydrotheca (greatly enlarged).

. Aglaophenia rathbuni. Corbula (enlarged).

. Aglaophenia latirostris Nutting. Part of hydrocladium (greatly enlarged).

. Aglaophenia latirostris. Frontview of hydrotheca* (greatly enlarged).

. Aglaophenia latirostris. Corbula (greatly enlarged).

. Aglaophenia struthionides (Murray). Part of hydrocladium (enlarged).

. Aglaophenia struthionides. Hydrotheca (greatly enlarged).

. Aglaophenia struthionides. Corbula (enlarged).

- PraTe X XIII.

. Aglaophenia ramulosa Kirchenpauer (greatly enlarged). (After Kirchenpauer.)
. Aglaophenia octocarpa Nutting. Partof hydrocladium (enlarged).

. Aglaophenia octocarpa. Hydrotheca (greatly enlarged).

. Aglaophenia octocarpa. Front view of stem (enlarged).

. Aglaophenia octocarpa. Corbula (enlarged).

. Aglaophenia gracillima Fewkes. Partof hydrocladium (enlarged).

. Aglaophenia gracillima. Hydrotheca (greatly enlarged).

. Aglaophenia gracillima. Corbula (enlarged).

. Aglaophenia crenata Fewkes. Partof hydrocladium (enlarged).

Aglaophenia crenata. Hydrotheca (greatly enlarged).

PLaTE XXIV.

. Aglaophenia constricta Allman. Side view of hydrotheca* (greatly enlarged). (A fter Allman.)
. Aglaophenia constricta. Front view of hydrotheca (greatly enlarged). (A fter Allman.)

. Aglaophenia constricta. Frontof stem (enlarged). (After Allman.)

. Aglaophenia savignyana M arktanner-Turneretscher (enlarged). (After Marktanner-Turneretscher.)

. Aglaophenia bicornuta Nutting. Part of hydrocladium (enlarged).

Aglaophenia bicornuta. Quartering view of hydrotheca (enlarged).
. Aglaoplimia bicornuta. Front view of hydrothece (enlarged).
. Aglaophenia bicornuta. Hydrotheca (greatly enlarged).

. Aglaophenia calamus Allman. Part of hydrocladium (enlarged). (After Allman.)

. Aglaophenia calamus. Front view of hydrotheca (enlarged). (After Allman.)
. Aglaophenia calamus Corbula (enlarged). (After Allman.)
Thecocarpus myriophyllum (Linnaeus). Part of hydrocladium (enlarged).

(A fter
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. Thecocarpus distans (Allman). Part of hydrocladium (greatly enlarged). (A fter Allman.)
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AMERICAN HYDROIDS.
Thecocarpus myriophyllum. Hydrotheca (greatly enlarged).

Thecocarpus distans. Corbula (enlarged). (After Allman.)
Thecocarpus distans. Corbula leaf (enlarged). (A fter Allman.)

PLATE XXV.

Thecocarpus normani Nutting. Part of hydrocladium (greatly enlarged).

Thecocarpus normani. Basal part of corbula, and corbula stem (enlarged).

Thecocarpus benedicti Nutting. Partof hydrocladium (greatly enlarged).

Thecocarpus benedicti. Front view of hydrothec® (greatly enlarged).

Thecocarpus benedicti. Part of corbula (enlarged).

Thecocarpus bispinosus (Allman). Partof hydrocladium (greatly enlarged). (After Allman.)
Thecocarpus bispinosus. Corbula (enlarged). (A fter Allman.)

Thecocarpus bispinosus. Base of corbula leaf (enlarged). (After Allman.)

PLATE XXVIL

. Cladocarpus sigma (Allman). Hydrocladium bearing phylactocarp and gonangia (enlarged).
. Cladocarpus, sigma. Part of hydrocladium (greatly enlarged).

Cladocarpus compressus Nutting. Part of hydrocladium (enlarged).

Cladocarpus compressus. Hydrotheca (greatly enlarged).

Cladocarpus compressus. Phylactogonium (enlarged).

Cladocarpus ventricosus Allman. Part of hydrocladium (after Allman).

Cladocarpus ventricosus. Part of colony showing phylactogonia and gonangia (after Allman).

. Cladocarpus ventricosus. Gonangium (after Allman).

Cladocarpus flexilis Verrili. Part of hydrocladium.

. Cladocarpusflexilis. Side view of hydrotheca.

Cladocarpxts flexilis. Front view of hydrotheca.
Cladocarpusflexilis. Phylactogonia and gonangia.

PLAaTE XXVIIL

. Cladocarpus obliquus Nutting. Partof hydrocladium (enlarged).

Cladocarpus obliquus. Side view of hydrotheca (greatly enlarged).
Cladocarpus obliquus. Phylactogonia and gonangia (enlarged).
Cladocarpus septatus Nutting. Part of hydrocladium (enlarged).
Cladocarpus septatus. Side view of hydrotheca (greatly enlarged).

. Cladocarpus septatus. Front view of hydrotheca (greatly enlarged).

Cladocarpus septatus. Front ofstem (greatly enlarged).
Cladocarpus septatus. Phylactogonia and gonangia (enlarged).

Cladocarpus dolichotheca Allman. Part of colony showing phylactogonia and gonangia (enlarged).

Allman.)
Cladocarpus dolichotheca. Side view of hydrotheca (greatly enlarged). (After Allman.)
Cladocarpus flexuosus Nutting. Part of hydrocladium (enlarged).
Cladocarpusflexuosus. Front view of hydrotheca (greatly enlarged).
Cladocarpus flexuosus. Side view of hydrotheca (greatly enlarged).

PLATE XXVIIIL

. Cladocarpus tenuis Clarke. Part of hydrocladium (greatly enlarged). (A fter Clarke.)

Cladocarpus tenuis. Side view of hydrotheca (greatly enlarged). (A fter Clarke.)
Cladocarpus grandis Nutting. Part of hydrocladium (enlarged).

Cladocarpus grandis. Hydrotheca (greatly enlarged).

Cladocarpus grandis. Phylactocarp and gonangia (enlarged).

Cladocarpus paradisea Allman. Part of hydrocladium (enlarged).(A fter Allman.)
Cladocarpus paradisea. Phylactocarp and gonangia (enlarged). (A fter Allman.)

. Cladocarpus speciosus Verrill. Part of hydrocladium (enlarged).

Cladocarpus speciosus. Hydrotheca (greatly enlarged).

. Cladocarpus speciosus. Front of stem showing growing phylactogonium (enlarged).

Cladocarpus speciosus. Proximal hydrotheca, and a budding phylactogonium (greatly enlarged).
PLATE XXIX.

Cladocarpuspourtalesii Verrili. Part of hydrocladium (greatly enlarged).
Cladocarpus pourtalesii. Phylactogonium and gonangia (enlarged).
Cladocarpus carinatus Nutting. Part of hydrocladium (enlarged).
Cladocarpus carinatus. Side view of hydrotheca (greatly enlarged).
Cladocarpus carinatus. Front view of hydrotheca (greatly enlarged).

. Cladocarpus carinatus. Frontof stem (enlarged).

Cladocarpus carinatus. Part of hydrocladium bearing phylactogonia and gonangia (enlarged).

. Aglaophenopsis hirsuta Fewkes. Part of hydrocladium (enlarged).
. Aglaophenopsis hirsuta. Side view of hydrotheca (greatly enlarged).

(A fter
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. Aglaophenopsis distans

. Aglaophenopsis verrilli

. Lytocarpus ramosus.

Aglaophenopsis hirsuta.
Aglaophenopsis hirsuta.
Aglaophenopsis hirsuta.
Aglaophenopsis hirsuta.

. Aglaophenopsis distans.

. Aglaophenopsis verrilli.
. Aglaophenopsis verrilli.
. Aglaophenopsis cornuta
. Aglaophenopsis cornuta.
. Aglaophenopsis cornuta.
. Aglaophenopsis cornuta.

. Lytocarpus racemifei'ns
. Lytocarpus racemiferus.
. Lytocarpus racemiferus.
. Lytocarpus philippinus

. Lytocarpus philippinus.

Lytocarpus philippinus.

. Lytocarpus philippinus.
. Lytocarpus ramosus (Fe
Hydrotheca (greatly enlarged).

Nutting.

Nutting.

THE PLUMULARIDZE.

Front view of hydrotheca (greatly enlarged).
Front view of stem (enlarged).

Basal hydrotheca and phylactogonium (enlarged).
Gonangium.

PLATE XXX.

Part of hydrocladium (greatly enlarged).
Front of stem (enlarged). -
Branched hydrocladium be,aring gonangium (enlarged).
Part of hydrocladium (enlarged).
Side view of hydrotheca (greatly enlarged).
(Verrili). Partof hydrocladium (enlarged).
Branched hydrocladium.
Front of stem, showing proximal hydrotheca and nematophores (enlarged).
Gonangium (enlarged).

PLATE XXXI.

Allman. Part of hydrocladium (enlarged). (After Allman.)
Gonosome (enlarged). (After Allman).
Part of phylactocarp with gonangia (enlarged).
(Kirchenpauer). Part of hydrocladium (enlarged).
Front of stem (enlarged).
Gonangia on phylactocarp (enlarged).
Hydrotheca (greatly enlarged).
wkes). Part of hydrocladium (enlarged).

(After Allman.)

. Lytocarpus ramosus.
. Lytocarpus ramosus.
. Lytocarpus ramosus.
. Lytocarpus ramosus.

. Lytocarpus grandis (Clarke).
. Lytocarpus grandis.
. Lytocarpus grandis.
. Lytocarpus grandis.
. Lytocarpus clarkei Nutting.
. Lytocarpus clarkei.

. Lytocarpus curlus Nutting.
. Lytocarpus curtus.
. Lytocarpus curtus.
. Lytocarpus curtus.
. Lytocarpusfurcatus
. Lytocarpus furcatus.
. Lytocarpus furcatus.
. Lytocarpus furcatus.

. Halicornaria speciosa Allman.
. Halicornaria speciosa.
. Halicornaria speciosa.
. Halicornaria longicauda Nutting.

. Halicornaria variabilis Nutting.
. Halicornaria variabilis.
. Halicornaria variabilis.
. Halicornaria variabilis.
. Halicornaria variabilis.

. Streptocaulus pulcherrimus Allman.
. Streptocauluspulcherrimus.
. Streptocaulus pulcherrimus.

. Nuditheca dalli.
. Nuditheca dalli.

Hydrotheca, with longer nematophores (greatly enlarged).
Pseudocorbula (enlarged). (After Fewkes.)
Phylactogonium, showing hydrotheca at base (enlarged).
Phylactogonium, viewed from the side (enlarged).

PLAaTE XX XII.

Part of hydrocladium (enlarged).
Phylactocarp (enlarged).
Basal part of phylactogonium (greatly enlarged).
Entire phylactogonium (greatly enlarged).
Part of hydrocladium (enlarged).
Front of stem, showing nematophores (enlarged).
Lytocarpus clarkei. Front view of hydrocladium (enlarged).
Part of hydrocladium (enlarged).
Front view of hydrotheca* (enlarged).
Hydrotheca (greatly enlarged).
Base of hydrocladium, showing nematophores (enlarged).
Nutting. Partof hydrocladium (enlarged).
Front view of hydrothecae (enlarged).
Hydrothecea, (greatly enlarged).
Front of stem, showing cauline nematophores and perforated process (enlarged).

PLATE XX XIII.

Part of hydrocladium (greatly enlarged). (After Allman).
Front view of hydrocladium (greatly enlarged). (After Allman).
Front of stem, showing gonangia (enlarged). (A fter Allman).
Part of hydrocladium (greatly enlarged).

Front view of hydrotheca (greatly enlarged).

Part of hydrocladium (enlarged).

Part of young hydrocladium (enlarged).

Young hydrotheca with short nematophore (greatly enlarged).
Front of stem, showing large nematophores (enlarged).

Halicornaria longicauda.

Gonangia (enlarged).
PLATE XXXIV.
(A fter Allman.)

(A fter Allman.)
(A fter Allman.)

Entire colony.
Part of hydrocladium (enlarged).
Front view of hydrotheca (enlarged).
Nuditheca dalli (Clark). Branched hydrocladium (enlarged).

Part of hydrocladium (greatly enlarged).

Part of hydrocladium with gonangium (enlarged).



EXPLANATION TO PLATE L

Fig. 1. Plumularia setacea Ellin. Portion of colony with gonangia (enlarged),
la. Plumularia setacea. Young gonangium (enlarged).

2. Plumularia setacea. Hydrotheca and hydranth (greatly enlarged).

3. Plumularia setacea. Part of a hydrocladium (enlarged).

4. Plumularia setacea. Portion of same (greatly enlarged).

5. Plumularia megalocephala Allman (enlarged). (A fter Allman.)

6. Plumularia oligopyxis Kirchenpauer (enlarged). (After Kirchenpauer.)

7. Plumularia oligopyxis. Hydrotheca (greatly enlarged). (A fter Kirchenpauer.)
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EXPLANATION TO PLATE II.

. Plumularia altitheca Nutting (enlarged).

Plumulariafilicula Allman (enlarged). (A fter Allman.)

. Plumularia helleri Hincks (enlarged). (After Marktanner-Tiimeretscber.)
. Plumulariafloridana Nutting (enlarged).

Plumularia floridana. Portion of hydrocladium (greatly enlarged).

. Plumulariafilicaulis Kirchenpauer. Portion of hydrocladium (enlarged).
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EXPLANATION TO PLATE III.

Elf». 1. Plumularia catharina Hincks. Portion of a hydrocladium (enlarged). (A fter Hincks.)
2. Plumularia catharina. Gonangium (enlarged). (A fter Hincks.)

3. Plumularia gemiliata Allman (enlarged). (After Allman.)

4. Plumularia geminata. Portion of a hydrocladium (greatly enlarged). (A fter Allman.)
5. Plumularia clarkei Nutting (enlarged).
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EXPLANATION TO PLATE TV.

Plumularia alternata Nutting (enlarged;.
Plumularia alternata. Portion of hydrocladium (greatly enlarged).

Fi<;. 1.

2

3. Plumularia plumularoides (Clark) (greatly enlarged'. (A fter Clark.)
1

5

Schizotricha tenella (V errill) (greatly enlarged).
Schizotricha tenella. Portion of hydrocladium (greatly enlarged).
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EXPLANATION TO PLATE V.

FiG. 1. Plumularia inermis Nutting (enlarged).
2. Plumularia inermis. Hydrotheca aiul hydrautli (greatly enlarged).
2a. Plumularia inermis. Hydrotheca (greatly enlarged.
i. Plumularia caulitheca Fewkes. Portion of stem (enlarged).
1.  Plumularia caulitheca. Portion of liydrocladium (enlarged).
5. Plumularia caulitheca. Ilydrothecal internode (greatly enlarged).
5. Plumularia attenuata Allman (enlarged). (After Allman.)
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EXPLANATION TO PLATE VI

Plumularia corrugata Nutting (enlarged).

Plumularia corrugata. Portion of hydrocladium (greatly enlarged).
Plumularia corrugata. Part of colony, showing gonangia (enlarged).

Plumularia palmeri Nutting.

Portion of hydrocladium (enlarged).

Plumularia palmeri. Hydrocladial internode (greatly enlarged).

. Plumularia lagenifera Allman.

Plumularia lagenifera Allman.
Plumularia lagenifera. Part

164

Hydrocladial internode (enlarged).
Plumularia lagenifera. Portion of stem and a hydrocladium.
Plumularia lagenifera. Gonangia.

Part of colony with gonangium.

(A fter Allman.)

of a hydrocladium. (A fter Allman.)
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EXPLANATION TO PLATE VIT.

. Plumularia goodei Nutting. Part of slem, showing nodes and origin of liydrocdadia (enlarged).
. Plumularia goodei. A single hydrocladium (greatly onlargod).
. Plumularia goodei. A hydrocladial internode (still more enlarged).

Plumularia goodei. Mesial nematophore (greatly magnified).
Plumularia virginia; Nutting. Part of hydrocladium (enlarged).

. Plumularia virginial Single internode (greatly enlarged).

Plumularia virginia'. Hydranth (greatly enlarged).
Plumularia virginia'. Front of stem, showing internodes and origin of hydrocladia (enlarged),
Plumularia virginia'. Nematophore, showing sarcostyle (highly magnified).

Plumularia virginia'. Gonangia (enlarged).
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EXPLANATION TO PLATE VIII.

. Plumularia macrotheca Allman. Part of hydrocladium (greatly enlarged). (A fter Allman.)

Plumularia profunda Nutting. Partof hydrocladium (greatly enlarged).
Plumularia profunda. Part of hydrocladium, hearing gonangia (greatly enlarged).

. Plumularia dendritica Nutting. Part ofhydrocladium (enlarged).
. Plumularia dendritica. Side view of hydrotheca (greatly enlarged),
. Plumularia dendritica. Front view of hydrotheca (greatly enlarged).

Plumularia paucinoda Nutting. Partof stem (enlarged).

Plumularia paucinoda. Partof hydrocladium (enlarged).

Plumularia paucinoda. Part of hydrocladium (greatly enlarged).
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EXPLANATION TO PLATE IX.

. Antennularia antennina Linnaeus. Part of stem and bases of liydrooladia (enlarged).

Antennularia antennina. Part of hydrocladium (greatly enlarged).

. Antennularia americana Nutting. Part of stem and hydrocladia (enlarged).
. Antennularia americana. Part of hydrocladium (greatly enlarged).
. Antennularia simplex Allman (enlarged). (A fter Allman.)
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EXPLANATION TO PLATE X

I'n;. 1. mntennularia rugosa Nutting. Partof stem with hydrocladia (enlarged).

2. Antennularia rugosa. Hydrocladium, showing thickening of pensare at hase (greatly enlarged),

“i. Antennularia geniculata Nutting. Portion of stem with bases of hydrocladia (enlarged).
I. Antennularia geniculata. Part of hydrocladium (greatly enlarged).
5. Antennularia jiinnata Nutting. Partof stem with hydrocladia (enlarged).
(1. Antennulariapinnata. Partof hydrocladium (greatly enlarged).
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EXPLANATION TO PLATE XL

. Monotheca margaretta Nutting. Entire colony, except the liydrocaulns (enlarged).

. Monotheca margaretta. Side view of hydrotheca (greatly enlarged).

. Monotheca margaretta. Back view of hydrotheca (greatly enlarged).

. Antennopsis hippuris Allman. Part of stem with hydrocladia (enlarged). (A fter Allman.)

Antennopsis hippuris. Part of hydrocladium (greatly enlarged). (A fter Allman.)

B. Antennopsis hippuris. Gonangia (enlarged). (After Allman.)
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EXIM,ANATION TO PLATE XU.

Ei«s. 1. Antennopsis distans Nutting. Part of stem with hydrocladia (enlarged).
2. Antennopsis distans. Part of hydrocladium (greatly enlarged).
3. Antennopsis longicorna Nutting. Part of stem with hydrocladia (enlarged).
4. Antennopsis longicorna. Part of hydrocladium (greatly enlarged).
5. Antennopsis nigra Nutting. Part of stem with hydrocladia (enlarged).
(1. Antennopsis nigra. Partof hydrocladium (greatly enlarged).
7. Antennopsis annulata (Allman). Partof stem with hydrocladia and gonangia (enlarged).
8. Antennopsis annulata. Partof hydrocladium (greatly enlarged).
il. Antennopsis annulata. Part of hydrocladium (still more enlarged).
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Fig.

1. Monostichus

2. Monostaechas

EXPLANATION TO PLATE XIII.

quadridens (M cCrady). Part of colony diohotomously branching (enlarged).(AlterAllman.)
quadridens.Part of hydrocladium, showing hydrotheca- and gonangia (greatly enlarged).

(A fter Allman.)

il. Monostaechas

4. Monostaechas

quadridens.Hydrocladium of form having closely approximated hydrotheca-, (greatly enlarged).
quadridens.Single hydrotheca of the same (greatly enlarged).

5. Antennella gracilis Allman. Portion of hydrocladium (greatly enlarged). (After Allman.)
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EXPLANATION TO PLATE XIV.

Fie. 1. (‘alvinia mirabilis Nutting. Portion ofstem showing hydrotheca“and gonangia (enlarged).
2. Calvinia mirabilis. Part ofhydrocladium, side view (greatly enlarged).
% Calvinia mirabilis. Part of hydrocladium, front view (greatly enlarged).
I.  Schizotricha gracillima (Bars). Showing branched hydrocladium (enlarged).
!> Schizotricha uracillima. Part of hydrocladium (greatly enlarged).
(> Schizotricha uracillima. (jonanginm (enlarged).
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EXPLANTATION TO PLATE XV.

Schiznlriclin dichotoma Nutting. Forked hydrocladium (enlarged).
Schizotricha dichotoma. Part of hydrocladium (greatly enlarged).

. Schizotricha dichotoma. Nematophorous branclilet of hydrocladium (greatly enlarged).
. Schizotricha dichotoma. Gonangium (greatly enlarged).

. Schizotrichaparvula Nutting. Portion of stem and hydrocladia (enlarged).

. Diplopteron quadricorne Nutting. Side view ofhydrocladium (greatly enlarged).

Diplopteron quadricorne. Front view of hydrocladium (greatly enlarged).
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EXPLANATION TO PLATE XVL

Diplopteron grande Nutting. Side view ofportion ofa hydrocladium (greatly enlarged).
Diplopteron grande. Hydrocladium, pliylactocarp, and gonangia (enlarged).
Diplopteron longipinna Nutting. Side view ofpart ofhydrocladium (greatly enlarged).
Diplopteron longipinna. Front view of part ofhydrocladium (greatly enlarged).

. Polyplumularia armata Nutting. Partofstem and hydrocladia (enlarged).
. Polyplumularia armata. Part of hydrocladium (greatly enlarged).
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EXPLANATION TO PLATE XVIIL

Hippurella longicarpa Nutting. Partofliydrocladium (enlarged).

Hippurella longicarpa. Hydrocladial internode (greatly enlarged).

Hippurella longicarpa. Pliylactoearp and gonangia (enlarged).

Callicarpa gracilia Fewkes. Part of liydrocladium (enlarged).

Callicarpa gracilia.
Callicarpa gracilis

Hydrocladial internode (greatly enlarged).
Pliylactoearp (enlarged).

Halopteris carinata Allman. Part of colony (enlarged). (A fter Allman.)

Halopteris carinata.
Halopteris carinata.
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Tart of liydrocladium, side view (greatly enlarged).

(A fter Allman.)

Front view of liydrotheca (greatly enlarged). 'A(ter Allman.)
Gattya humilis Allman (enlarged). (A fter Allman.)
Gattya humilis. Front view ofhydrotheca (greatly enlarged).
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EXPLANATION TO PLATE XVIIIL

Aglaophenia rhynchocarpa Allman. Part of liydrocladium (greatly enlarged). (A fter Allman.)
. Aglaophenia rhynchocarpa. Corbula (enlarged). (A fter Allman.)

. Aglaophenia rigida Allman. Partof liydrocladium (greatly enlarged). (A fter Allman.)

. Aglaophenia rigida. Corbula (enlarged). (A fter Allman.)

Aglaophenia dubia (Nutting). Part ofliydrocladium (greatly enlarged). (A fter Allman.)
< Aglaophenia lophocarpa Allman. Part ofb.vdrocladium (greatly enlarged). (After Allman.)
7. Aglaophenia lophocarpa. Front view ofstem (greatly enlarged). (A fter Allman.)

8. Aglaophenia lophocarpa. Corbula (enlarged). (After Allman.)

1). Aglaophenia apocarpa Allman. Partofliydrocladium (greatly enlarged). (Alter Allman.)
10.Aglaophenia apocarpa. Front view ofstem (greatly enlarged). (After Allman.)

11. Aglaophenia apocarpa. Corbula (enlarged). (After Allman.)
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EXPLANATION TO PLATE XIX.

. Aglaophenia flowersi Nutting. Part of liydrocladium (greatly enlarged).
. Aglaophenia flowersi. Corbula (enlarged).

. Aglaophenia elegans Nutting. Part of liydrocladium (greatly enlarged).
. Aglaophenia elegans. Corbula (enlarged).

. Aglaophenia insignis Eewkes. Part of liydrocladium (enlarged),

. Aglaophenia insignis. Hydrotlieca (greatly enlarged).

. Aglaophenia insignis. Corbula (enlarged).
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EXPLANATION TO PLATE XX.

. Aglaophenia aperta Nutting. Part of liydrocladium (greatly enlarged).
. Aglaophenia aperta. Corbula (enlarged).
. Aglaophenia cristifrons Nutting. Partof liydrocladium (greatly enlarged).

Aglaophenia cristifrons. Corbula (enlarged).
Aglaophenia contorta Nutting. Partof liydrocladium (enlarged),

. Aglaophenia coniorta. Hydrotheca* (greatly enlarged).

'Aglaophenia coniorta. Corbula (enlarged).
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EXPLANATION TO PLATE XXI.

. Aglaophenia minuta Fewkes. Hydrotlieca (greatly enlarged).

Aglaophenia minuta. Base of hydrocladium, showing the processes (enlarged).

. Aglaophenia minuta. Corbula (enlarged).

Aglaopheniaperpusilla Allman. Part of hydrocladium (enlarged). (A fter Allman.)

Aglaophenia perpusilla. Side view of stem, showing processes at bases of hydrocladia (enlarged).

Allman.)

. Aglaophenia mammillata Nutting. Part of hydrocladium (enlarged).

. Aglaophenia mammillata. Hydrotlieca (greatly enlarged).

. Aglaophenia mammillata. Front view of hydrotlieca*. (enlarged).

. Aglaophenia mammillata. Front view of stem (enlarged).

. Aglaophenia mammillata. Side view of stem, showing processes (enlarged).
. Aglaophenia minima Nutting. Hydrotlieca (greatly enlarged).

. Aglaophenia minima. Corbula (enlarged).

. Aglaophenia minima. Side view of stem, showing processes (enlarged).

Aglaophenia perforata Allman. Part of hydrocladium (enlarged). A fter Allman.)

. Aglaophenia perforata. Corbula (enlarged). (After Allman.)
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EXPLANATION TO PLATE XXII.

. Aglaophenia simplex Kirchenpauer.

Hydrotlieca (greatly enlarged). (After Kirchenpauer.)
Aglaophenia allmani Nutting. Side view of liydrotheca (greatly enlarged). (A fter Allman.)

i. Aglaophenia allmani. Front view of hydrotlieca (greatly enlarged).
. Aglaophenia rathbuni Nutting. Partof hydrocladium (enlarged).

Aglaophenia rathbuni. Hydrotlieca (greatly enlarged).

Aglaophenia rathbuni. Corbula (enlarged).
Aglaophenia latirostris Nutting. Part of hydrocladium (greatly enlarged).

(After Allman.)

Aglaophenia latirostris. Front view of hydrotliecal(greatly enlarged).

Aglaophenia latirostris. Corbula (greatly enlarged).

. Aglaophenia struthionides (Murray).

Part of hydrocladium (enlarged).

. Aglaophenia struthionides. Hydrotlieca (greatly enlarged).
. Aglaophenia struthionides. Corbula (enlarged).
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EXPLANATION TO PLATE XXIII.

Fig. lAglaophenia ramulosa Kirchenpauer (greatly enlarged). (After Kirchenpauer.)
2.Aglaophenia octocarpa Nutting. Part of hydrocladium (enlarged).
3. Aglaophenia octocarpa. Hydrotlieca (greatly enlarged).
4. Aglaophenia octocarpa. Front view of stem (enlarged).
5. Aglaophenia octocarpa. Corbula (enlarged).
6. Aglaophenia gracillima Fewkes. Partof hydrocladium (enlarged).
7.Aglaophenia gracillima. Hydrotheca (greatly enlarged).
8. Aglaophenia gracillima. Corbula (enlarged).
9. Aglaophenia crenata Fewkes. Part of hydrocladium (enlarged).
10. Aglaophenia crenata. Hydrotheca (greatly enlarged).
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FIG.

. Aglaophenia
. Aglaophenia
. Aglaophenia
. Aglaophenia
. Aglaophenia
. Aglaophenia
. Aglaophenia
. Aglaophenia
. Aglaophenia
. Aglaophenia
. Aglaophenia

Thecocarpus
Thecocarpus
Thecocarpus
'Thecocarpus
Thecocarpus
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EXPLANATION TO PLATE XXIV.

constricta Allman. Side view of hydrothecal (greatly enlarged). (After Allman.)
constricta. Front view of hydrotheca (greatly enlarged). (After Allman.)
constricta.. Front ol stem (enlarged). (After Allman.)

savignyana M arktanner-Turneretseher (enlarged). (After Marktanner-Tnrneretseher.
bicornuta Nutting. Part of hydrocladium (enlarged).

bicornuta. Quartering view of hydrothecal(enlarged).

bicornuta. Front view of hydrothecal(enlarged).

bicornuta. Hydrotheca (greatly enlarged).

calamus Allman. Part of hydrocladium (enlarged). (After Allman.)

calamus. Front view of hydrotheca; (enlarged). (After Allman.)

calamus Corbula (enlarged). (After Allman.)

mgriophgllnm (Linnaeus). Part of hydrocladium (enlarged).

myriophyllum. Hydrotheca (greatly enlarged).

distans (Allman). Part, of hydrocladium (greatly enlarged). (A fter Allman.)
distans. Corbula (enlarged). (A fter Allman.)

distans. Corbula leaf (enlarged). (A fter Allman.)
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EXPLANATION TO PLATE XXV.

Thecocarpus normani Nutting. Part of hydrocladium (greatly enlarged).
Thecocarpus normani. Basal part of corbula, and corbula stem (enlarged).

Thecocarpus benedicti Nutting.

Part of hydrocladium (greatly enlarged).

. Thecocarpus benedicti. Front view of hydrotheca; (greatly enlarged).

Thecocarpus benedicti. Part of corbula (enlarged).

Thecocarpus bispinosus (Allman).

Part of hydrocladium (greatly enlarged).

Thecocarpus bispinosus. Corbula (enlarged). (After Allman.)

Thecocarpus bispinosus. Base of
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corbula leaf (enlarged). (A fter Allman.)

(A fter Allman.)
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EXPLANATION TO PLATE XXVI.

Cladocarpus sigma (Allman). Hydrocladium bearing pliylactoearp and gonaugia (enlarged).
Cladocarpus sigma. Part of hydrocladium (greatly enlarged).

Cladocarpus compressus Nutting. Part of hydrocladium (enlarged).

Cladocarpus compressus. Hydrotlieca (greatly enlarged).

Cladocarpus compressus, 1’liylactogonium (enlarged).

Cladocarpus ventricosus Allman. Part of hydrocladium (afterAllman).

Cladocarpus ventricosus. Part of colony showing phylactogoniaand gonaugia (after Allman).
Cladocarpus ventricosus. Gouaugium (after Allman).

Cladocarpus Jlexilis Verrili. Part of hydrocladium.

CladocarpusJlexilis. Side view of hydrotheca.

Cladocarpus Jlexilis. Front view of hydrotheca.

Cladocarpus flexilis. Phylactogonia and gonaugia.
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EXPLANATION TO PLATE XXVII

Cladocarpus obliquus Nutting. Part of hydrocladium (enlarged).
Cladocarpus obliquus. Side view of hydrotheca (greatly enlarged).
Cladocarpus obliquus. Phylactogonia and gonangia (enlarged).
Cladocarpus septatus Nutting. Partof hydrocladium (enlarged).
Cladocarpus septatus. Side view of hydrotheca (greatly enlarged).
Cladocarpus septatus. Front view of hydrotheca (greatly enlarged).
Cladocarpus septatus. Front of stem (greatly enlarged).
Cladocarpus septatus. Phylactogonia and gonangia (enlarged).

Cladocarpus dolichotheca Allman. Part of colony showing phylactogonia and gonangia (enlarged).

Allman.)
Cladocarpus dolichotheca. Side view of hydrotheca (greatly enlarged). (After Allman.)

. Cladocarpusflexuosus Nutting. Part of hydrocladium (enlarged).

Cladocarpus flexuosus. Front view of hydrotheca (greatly enlarged).
Cladocarpus flexuosus. Side view of hydrotheca (greatly enlarged).
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EXPLANATION TO PLATE XXVIII.

Cladocarpus tenuis Clarke. Part of hydrocladium (greatly enlarged). (A fter Clarke.)

Cladocarpus tenuis. S

ide view of hydrotheca' (greatly enlarged). (A fter Clarke.)

Cladocarpus grandis Nutting. Part of hydrocladium (enlarged).

Cladocarpus grandis.
Cladocarpus grandis.
Cladocarpus paradisea
Cladocarpus paradisea.

Hydrotheca (greatly enlarged).

Pliylactoearp and gonangia (enlarged).

Allman. Part of hydrocladium (enlarged). (After Allman.)
Pliylactoearp and gonangia (enlarged). (After Allman.)

Cladocarpus speciosus Verrili. Part of hydrocladium (enlarged).

Cladocarpus speciosus.
Cladocarpus speciosus.
Cladocarpus speciosus.
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Hydrotheca (greatly enlarged).
Front of stem showing growing phylactogonium (enlarged).
Proximal hydrotheca, and a budding phylactogonium (greatly enlarged).
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EXPLANATION TO PLATE XXIX.

Fig. 1. Cladocarpus pourtalesii Verrili. Part of hydrocladium (greatly enlarged).
2. Cladocarpus pourtalesii. Phylactogonium and gonangia (enlarged).
3. Cladocarpus carinatus Nutting. Part of hydrocladium (enlarged).
4. Cladocarpus carinatus. Side view of hydrotheca (greatly enlarged).
5. Cladocarpus carinatus. Front view of hydrotheca; (greatly enlarged).
0. Cladocarpus carinatus. Front of stem (enlarged).
7. Cladocarpus carinatus. Part of hydrocladium hearing phylactogonia and gonangia (enlarged).
8. Aglaophenopsis hirsuta Fewkes. Part of hydrocladium (enlarged).
9. Aglaophenopsis hirsuta. Side view of hydrotheca (greatly enlarge”).
10. Aglaophenopsis hirsuta. Front view of hydrotheca (greatly enlarged).
11. Aglaophenopsis hirsuta. Front view of stem (enlarged).
12. Aglaophenopsis hirsuta. Basal hydrotheca and phylactogonium (enlarged).
13. Aglaophenopsis hirsuta. Gonangium.
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EXPLANATION TO PLATE XXX.
Fig. 1. Aglaophenopsis distans Nutting. Part of hydrocladium (greatly enlarged).
. .Aglaophenopsis distans. Front of stem (enlarged).
. Aglaophenopsis verrilli Nutting. Branched bydrocladiuiu bearing gouangiuin (enlarged).
. Aglaophenopsis verrilli. Partof hydrocladium (enlarged).
. Aglaophenopsis verrilli. Side view of hydrotheca (greatly enlarged).
Aglaophenopsis cornuta (Verrili). Part of hydrocladium (enlarged).
. Aglaophenopsis tornata. Branched hydrocladium.
. Aglaophenopsis cornuta. Front of stem, showing proximal hydrotheca and nematophores (enlarged".
. Aglaophenopsis cornuta. Gonangium (enlarged).
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EXPLANATION TO PLATE XXXI.

Fi«. 1. Lytocarpus racemiferus Allman. Part of hydrocladium (enlarged). (A fter Allman.)
2. Lytocarpus racemiferus. Gonosome (enlarged). (A fter Allman).
3. Llytocarpus racemiferus. Part of phylactocarp with gonangia (enlarged). (A fter Allman.)
1. Lytocarpus philippinus (Kirchenpauer). Part of hydrocladium (enlarged).
5. Lytocarpus philippinus. Front of stem (enlarged).
6. Lytocarpus philippinus. Gonangia on phylactocarp (enlarged).
7. Lytocarpus philippinus. Hydrotheca (greatly enlarged).
8. Lytocarpus ramosus (Fewkcs). Part of hydrocladium (enlarged).
9. Lytocarpus ramosus. Hydrotheca (greatly enlarged).
10. Lytocarpus ramosus. Hydrotheca, with longer nematopliores (greatly enlarged).
11. Lytocarpus ramosus. Pseudocorhula (enlarged). (A fter Fewkes.)
12. Lytocarpus ramosus. Phylaetogonium, showing hydrotheca at liaso (enlarged).
13. Lytocarpus ramosus. Phylaetogonium, viewed from the side (enlarged).
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EXPLANATION TO PLATE XXXII.

. Lytocarpus grandis (Clarke). Part of hydrocladium (enlarged).

Lytocarpus grandis. Phylactocarp (enlarged).

. Lytocarpus grandis. Basal part of phylaetogonium (greatly enlarged).
. Lytocarpus grandis. Entire phylaetogonium (greatly enlarged).

Lytocarpus clarkei Nutting. Part of hydrocladium (enlarged).

. Liytocarpus clarkei. Front of stem, showing nematophores (enlarged).

Tylocarpuss clarkei. Front view of hydrocladium (enlarged).

. Lytocarpus curlus Nutting. Part of hydrocladium (enlarged).
. Lytocarpus curtus. Front view of hydrotheca; (enlarged).

Lytocarpus curtus. Hydrotheca (greatly enlarged).

. Lytocarpus cuidas. Base of hydrocladium, showing nematophores (enlarged).
. Lytocarpusfurcatus Nutting. Part of hydrocladium (enlarged).

. Lytocarpusfurcatus. Front view of hydrotheca; (enlarged).

. Lytocarpus furcatus. Hydrotheca- (greatly enlarged).

. Lytocarpusfurcatus. Front of stem, showing cauline nematophores and perforated process (enlarged).
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Halicornaria
Halicornaria
Halicornaria
Halicornaria
Halicornaria
Halicornaria
Halicornaria
Halicornaria
Halicornaria

. Halicornaria
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EXPLANATION TO PLATE XXXIII.

speciosa Allman. Part of hydrocladium (greatly enlarged). (After Allman).
speciosa. Front view of hydrocladium (greatly enlarged). (A fter Allman).
speciosa. Front of stem, showing gonangia (enlarged). (After Allman).
longicauda Nutting. Part of hydrocladium (greatly enlarged).

longicauda. Front view of hydrotheca- (greatly enlarged).

rariabilis Nutting. Part of hydrocladium (enlarged).

rariabilis. Part of young hydrocladium (enlarged).

variabilis. Young hydrotheca with short ncmatophore (greatly enlarged).
rariabilis. Front of stem, showing large nematophores (enlarged).

rariabilis. Gonangia (enlarged).



NUTTING— AMERICAN HYDROIDS. PLATE XXXIII.

PLUMULAKID £ .



O\kll-h}»-)l\)»—a

EXPLANATION TO PLATE XXXIV.

. Streptocaulus pulcherrimus Alluian. Entire colony. (A fter Allman.)
. Streptocaulus pulcherrimus. Partof hydrocladium (enlarged). (After Allman.)

Streptocaulus pulcherrimus. Front view of hydrotliece (enlarged).

. Nuditheca dalli (Clark). Branched hydrocladium (enlarged).

Nuditheca dalli. Part of hydrocladium (greatly enlarged).

. Nuditheca dalli. Part of hydrocladium with gonangium (enlarged).
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