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INTRODUCTORY NOTE.

During the 10 years which have elapsed since the publication of Part IT of this work, in
1904, a number of new workers have arisen in the field of marine zoology and not a few of these
have produced valuable works on the Hydroida and described many new species of Cam-
panularide. It remains true, however, that no one has attempted to give a comprehensive
account of American forms, although the west coast of North America has been the recipient
of special attention by several able writers, such as Harry Beal Torrey and Charles McLean
Fraser. '

The east coast of North Americd has received but scant attention, and the South American
hydroid fauna has been exploited almost exclusively by European writers, particularly
Dr. Clemens Hartlaub and Dr. Elof Jiderholm. To hoth of these writers the author is indebted
for specimens and literature.

Here, as in the case of Part II, comparatively few new species have been described, and
the rather imposing array of 82 species of Campanularide is more the result of carefully con-
sulting the literature of the subject both in America and abroad, and in obtaining material
illustrating the forms therein described, than of the discovery of new species.

In the extensive bibliographic work involved, the author gratefully acknowledges courte-
sies by many private correspondents, and by the Librarians of the Congressional Library; the
John Crerar Library in Chicago; the Field Columbian Museum, Chicago; the Harper Memorial
Library, Chicago; and the Chicago Public Library.

In addition to the help rendered by the above-mentioned friends and institutions, I take
pleasure in acknowledging the assistance of the following:

The directors of the British Museum (Natural History) for portions of some of the type
specimens of Campanularide collected by the Challenger; the United States Bureau of Fish
and Fisheries, for permission to include descriptions of new Campanularide found in their
collections; Prof. Maurice Bedot, of Geneva; Mr. W. M. Bale, of Kew, Victoria; Dr. Armand
Billard, Paris; Dr. Hjalmar Broch, Trondhjem, Norway; Mr. E. T. Browne, University Col-
lege, London; Prof. Sydney J. Hickson, Manchester, England ; Mr. Paul E. Kramp, Copenhagen;
Mr. A. Kiihn, Freiburg; Prof. G. M. R. Levinsen, Copenhagen; Mr. James Ritchie, Edinburgh;
Mr. B. Saemundsson, Reykjavik, Iceland; Dr. E. Stechow, Munich.

I take pleasure also in expressing my obligation to the following American colleagues, who
have generously aided me in the matter of literature or specimens, often both: Prof. Gary N,
Calkins, Dr. C. M. Fraser, Dr. Charles W. Hargitt, Dr. A. G. Mayer, Dr. Harry Beal Torrey,
and Prof. A. E. Verrill.
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AMERICAN HYDROIDS.

SECTION III-THE CAMPANULARIDA: AND
BONNEVIELLID 4.

MORPHOLOGY OF THE CAMPANULARID.E,

This family seems to be more unspecialized, on the whole, than either of the other families,
Plumularidee and Sertularidee, thus far treated in this work, having neither the highly special-
ized phylactogonia and other gonosomal structures of the former nor,in many cases, the fixed
sporosacs of the latter. If these sporosacs are really degraded meduse, as claimed by Weis-
mann,' they are more specialized than the meduswe that characterize many of the Campanu-
laridee and are hence evidence of the higher zoological rank of the Sertularide.

The members of the family Campanularidee have engaged the attention and elicited
the admiration of lovers of nature ever since the microscope revealed the elegant hydrothecs,
like fairy goblets, that characterize the group. John Ellis, in his ‘‘Essay towards a Natural
History of Corallines” (1745), describes several species and his drawings show their char-
acteristic features with rare fidelity.

If we imagine minute crystalline chalices, crenated or plain round the margin and mounted on slender pedicels,
twisted spirally or delicately ringed, which are all united and bound to the body on which they grow by the finest
network of tubes, we have the form which the polypary assumes in one section of this exquisite group. In another
the species are arborescent and sometimes of considerable size, their tree-like tuits presenting the most lovely shapes,
the branches laden with the hyaline calycles (variously formed and adorned)and with the vase-like capsules, and the
whole structure exhibiting an indescribable delicacy of texture and gracefulness of habit.?

McCrady® mentions but three colonial forms that belong to the family Campanularida as
here used, but describes five medus@ belonging to his ‘‘group’ Campanulariidee. One of these,
Epenthesis folleata, is probably the medusa of his hydroid Clytia noliformis.

Mayer * says that the hydroid of another, FEucheilota ventricularis, is a Campanularia.
The hydroid of the two species of Eutima is a Campanopsis, and Phortis gibbosa has a hydroid
form that can not be regarded as belonging to the Campanularide as used in this work.

Louis Agassiz® was the first American naturalist to give extended description and illustra-
tion to the colonial forms of the Campanularidic. No more careful and accurate descriptions
have ever been made of these forms than are found in this work, where the following species
are described with the attention to detail so characteristic of the older Agassiz: Clytia poterium
(=Orthopyzis caliculata of the present work), Clytia bicophora, Clytia cylindrica, Laomedea
amphora (= Campanularia amphora), Obelia commissuralis, and Eucope diaphana (=Obelia
geniculata). The figures illustrating these species in detail are by H. J. Clark and Sonrel, and
these figures have not, in the opinion of the writer, been surpassed in beauty and fidelity to
nature by any of the very numerous illustrations that have appeared during the half century

! Die Entstehung der Sexualzellen bei den Hydromedusen, 1883, p. 185.
2 Hincks, British Hydroid Zoophytes, 1868, p. 137.

3 Gymnopthalmata of Charleston Marbor, 1858, pp. 92-95,

¢ Medusa of the World, vol. 2, 1910, p. 282.

¥ Cont, Nat. Hist.U. 8., vol. 4, 1862, pp. 297-325. pls. 28, 31, and 33,
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that has elapsed since the publication of Agassiz’s monumentul work. Nothing at all com-
parable with this work has been produced by any subsequent American writer on the Campan-
ularide, considered from the standpoint of the colonial fixed forms rather than from that of
the medusz. :

Alexander Agassiz,! in his ‘‘North American Acalephz,” adds but little to our knowledge
of the morphology of this group, and most of the work done by subsequent writers in this country
has been in the way of faunal lists and systematic diséussions. An exception to this statement
should, however, be made in the case of Dr. A. G. Mayer’s beautiful monograph of the Medus=
of the World,? in which are a number of excellent descriptions and figures of medusa® of Ameri-
can hydroids belonging to the Campanularidw, although that author places them in the family
“Eucopiide,” which contains several medus@ whose hydroid forms would not go into the
Campanularide as used in this work. A number of beautifully colored figures, both of medusa
and hydroid forms, are found in this work.

Many important treatises on the morphology of the Hydroida, including descriptions
of species now known to oceur in American waters, have been produced by European naturalists.
Among the earlier writers to discuss morphological details was P. J. van Beneden,® who pub-
lished some excellent descriptions and drawings giving details of structure of both trophosome
and gonosome, including free medusw, of several well known campanularians. He seems to
have been among the first to clearly demonstrate the connection between the medusz and
hydroid colonies of this group.

The earliest recognition of this connection that I have found, however, is given by Johnston,*
who describes how Mr. Peach, in 1842, demonstrated the connection between the meduss and
colonial forms of Obelia dichotoma and of a Campanularia which appears to have been Clytia
johnstoni. )

While Hincks® gives an excellent general account of the gross morphology of the Campanu- -
laridee, the first comprehensive and detailed description must be accredited to Allman,® who
discusses many points of interest concerning the Campanularida, including the true nature of
the sex buds of the medus® of Clytia johnstoni, the homology of the medusa and hydranth,
details of the gonangia and gonophores of several species of Campanularia, Obelia, and Gono-
thyrza, the development of ova and spermatozoa in Campanularia flexuosa, the development
of the hydranth and blastostyle in the same species, a masterly description of alternation of
generation, and a study of the lithocysts of Clytia johnstoni and Obelia geniculata.

Haeckels splendid monograph ‘‘Des Systemes der Medusen,” 1880, contains brief deserip-
tions of a few medusa belonging to the genus Obelia, and descriptions and figures of Eucope
campanulata and Clytia johnstoni.

Thallwitz” worked out with great care the origin of the spermatozoa in Campanularia
Sexuosa, and Weismann® describes and figures the origin of the ova in Gonothyraa loveni.

TROPHOSOME.

The colonies of the Campanularidee are, in general, more simple than in the families pre-
viously described.  While occasional specimens are found attaining a height of a foot or more,?
the colonies are usually small and inconspicuous.

! Tllustrated Catalogue of the Museum of Comparative Zoology, No. 2, 1865,

2 Volumes 1 and 2, 1910,

3 Mémoire sur les (ampanulaires de la Cote d’Ostend, 1845,

4 Hist. Brit. Hydroid Zooph., ed. 2, vol. 1, 1847, p. 119,

5 British Hydroid Zoophytes, 1868.

¢ Gymnoblastic Hydroids, part 1, 1871,

7 Ueber die Entstehung der miinnlichen Ketmzellen bei den Hydroiden, Jenaische Zeitschrift, vol. 18, 1885,
p- 390, pl. 12, ’

* Die Entstehung der Sexualzellen bei den Hydromedusen, 1883, pl. 10, and explanation,

¥ Agassiz describes calonies of Laomedea (=0beliu gelatinosa) that were found growing to a height of 15 to 20 inches
in the brackish waters of the Charles River ncar Boston.
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Many species present the character of a simple rootstock from which spring undivided
pedicels each bearing its goblet-shaped hydrotheca. The rootstocks themselves twine irregu-
larly around the branches of other hydroids, alge, and whatever other support may be available,
In the genera Campanularia, Clytia (fig. 1), and Obelia these climbing rootstocks are usually
quite irregu'ar in their course. 1In Orthopyris and Silicularia the alge form the favorite means
of support, and sometimes the rootstocks cover the surface of the broad leaves of Laminaria,
for instance, with a reticulate pattern which is at times fairly regular (Orthopyzris clytioides

CREEPING ROOTSTOCK OF THE CAMPANULARIDE,

Fig. 1.— Clytia sargassicola.
Fig. 2.—Orthopyzis clytioides. (Aflter Hartlaub.)
Fig. 3.—Campanularia urceslata.

(fig. 2) or Silicularia reticularia). At other times the leaves of Laminaria are traversed by
bands of parallel rootstocks closcly appressed together as in Silicularia rosea.

Again there are rootstocks that are closely and regularly annulated throughout and others
that are smooth throughout; while still others combine these conditions, as in the case of Or-
thopyzxis caliculata, where both the annulated and the smooth rootstocks are found in the
same specimen. Torrey has noticed this in Campanularia urceolata (fig. 3)—

A fact of some interest is the beautiful spiral annulation which appears on the hydrorhiza whenever it happens
to grow for a space without touching the substratum. It seems clear that this striking heteromorphosis, and the
change of form of the perisarc of the stolon are casually related to the presence or absence of a contact stimulus.!

I have noticed the same thing in the case of Campanularia speciosa Clark.

These creeping stolons appear to adhere to the substratum over which they grow by means
of the adhesive quality of the perisarc rather than by sending out rootlets, as in many climbing

! The Hydroida of the Pacific Coast, 1902, p. 54.
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vines. In some cases, e. g., Campanularia speciosa, they appear as if flattened out on the ob-
ject over which they grow, thus increasing their adhesive surface and securing a correspondingly
firm anchorage.

Some writers have contended that the stolon or rootstock is really a recumbent stem from
which the pedicels arise, being confined to the uppermost side by the necessities of the case.
In regard to such suggestions it seems to me that it is unnecessary to discuss these homologies
from the fact that the various parts of the hydroid colony, branches, stem, stolon, hydrorhiza,
etc., arereally convertible terms. As T havesaid before:

As a matter of fact, the subject of homology among Hydroida 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. For instance, the creeping 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 pro-
cumbent 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 disguise of a branch or even a hydrocladium.!

The stem.—As already stated, the stem in most campanularians is monosiphonic. This
is the situation in the numerous forms in which the ereeping rootstock is regarded as a pro-
cumbent stem as well as in all cases where the stem is erect, with the exception of a few species
discussed below. When erect and simple the stem is ordinarily divided into regular internodes
with a group of annulations just above the origin of each branch or pedicel. In Campanularia
Sflexuosa (fig. 5) the pedicel itself appears to be a curved upward extension of the internode be-
low, producing an effect as if the stem itself were made up of a series of long pedicels curved
alternately to the right and left.

In Obelia geniculata (fig. 4) the internodes are remarkably short and stout and much broad-
ened at their distal ends so as to form a conspicuous shoulder upon which the-pedicel appears
to be emplanted; the perisarc being greatly thickened on the outer side of the stem below the
insertion of the pedicel.

The stem is fascicled in but a few Campanularide. Caempanularia verticillata (fig. 7)
shows a unique condition in that the compound stem is made up of a bundle of closely adher-
ent and almost exactly parallel tubes, each of which gives off a series of pedicels, these being
so spaced that verticils of pedicels are produced at fairly regular intervals. Hargitt? says
that he had found cenosarcal connections between the tubes. I have been unable to satisfy
myself of such connections; but, as I did not have fresh material to study, and as I well know
Doctor Hargitt’s secrupulous care in making and recording his observations, the facts are doubt-
less as stated by him. . _

The compound stems of the Campanularide differ from those of the Plulularide and
Sertularide in being destitute of the ‘‘axial tube’ always found in polysiphonic stems in these
families.* Any of the component tubes may bear branches or pedicels in the Campanularidss
while only the axial tube bears these in the other families mentioned.

In examining a portion of the stemi of C. verticillata in which the component tubes have
been separated by boiling in a potash solution it is seen that a new tube may arise at almost
any point by budding from an old tube. It seems as if in such cases the origin of a new tube
were homologous with the origin of a pedicel; in the former case the new process becoming
another tube adhering to the stem, and in the latter it remains free and terminated in a
hydrotheca.

In Clytia universitatis is found another stem fascicled in the manner just described, and
in this the writer was able to demonstrate canosarcal connections between the component
tubes greatly resembling those described by Hargitt. IHartlaub* has made a very careful study
of the compound stem of Obelaria gelatinosa (fig. 6) and has illustrated his work with admirable
drawings. Ie finds that this stem is made compound by the aggregation of a number of sto-

! Part I, p. 7.

* A few Cowlenterates of Woods Hole, Biological Bulletin, vol. 14, No. 2, p. 113, and fig. 17.
3 See Part I, pp. 4-8, and Part II, pp. 5-7.

* Die Hydromedusen Helgolands, 1897, pp. 488—495, pl. 17,
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STEMS OF THE CAMPANULARIDE.

Fig. 4.—0belia geniculata. Fig. 6.—Fascicled stem of Obelaria gelatinosa.
Fig. 5.— Companularia ficxuosa. Fig. 7.—Fascicled stem of Campanularia verticillata.
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lons which arise from the stem tubes and are directod downward ‘‘basalwarts.” In many
cases these stolons arise at or immediately below the pedicel origins, reminding one of the con-
dition that I have described as found in the polysiphonic stem of Sertularella gayi,* where the
peripheral -tubes were seen to have their origin as stolon-like offshoots from just below the
bases of hydrothecee. An examination of a specimen of Obelaria gelatinosa from Plymouth,
England, shows that the hydrorhiza or root of the colony is composed largely of these down-
ward growing stolons, as in the case of Sertularella gayi. Occasional eross connections of
ceenosarc are also seen and these were most evident in connections with the branching of the
stem or at the origin of the stolons. These however, were not truly cross connections, but
merely the extensions of the ccenosare of the stem into the branch or stolon. True cceenosarcal
cross connections were also seen, however, by which one tube in the stem had direct commu-
nication with another.

In some cases one of these stolons will bear a pedicel with its hydrotheca at one end while
the other end is growing downward on the surface of the compound stem, giving a curious
appearance of being ‘‘stuck on”’. '

In Obelia plicata the compound stem is composed of much stiffer, more rigid tubes, the
perisarc being thick and of a dark color, reminding one of the stem of Eudendrium.

The branches.—Although containing a number of the simplest forms the family Campan-
ularide includes many of the most intricately branching species found in the Hydroida. They
differ from many of the Sertularidee, however, in never showing the anastomoses of the branches
which at times form the curious reticulate patterns found in the genus Dictyocladium and in the
remarkable form described by Jiderholm under the name of Sertularella mirabilis.

In many species the main stem is often unbranched and bears a pedicel on each internode,
the pedicels usually being alternate in position. Among the more profusely branching forms
the genus Obelia shows the most striking examples. In O. flabellata, for instance, the branches
are divided and subdivided dichotomously until the final ramifications are reduced to the most
delicate tracery, each branch being like the palmate frond of a finely divided fern. 0. longissima
is even more slender and delicately branched, the branches having an approximation to a verti-
cillate arrangement. In our Obelia commissuralis the branches are arranged in an ascending
spiral and the branches ‘t.hemselvcs are geniculate, giving off ultimate branches of extreme
delicacy.

The pedicels may be regarded as the ultimate branchings of the hydrocaulus. They vary
in length from 11 mm. in Campanularia spiralis to practically nothing where the hydrothece
are sessile, as in Obelia marginata. The chitinous perisarc of the pedicel is very greatly thickened
in some species, particularly in Orthopyzis (fig. 13) and Silicularia (fig. 8). The surface may be
perfectly smooth, as in Campanularia ritteri (fig. 10), or closely annulated throughout, as in
C. speciosa (fig. 9). The most common arrangement is to have one or two annulations just
below the hydrotheca and also at the base of the pedicel, leaving the median portion smooth;
and there is very commonly a globular annulation just below the hydrotheca. In the branching
forms the pedicels are usually shorter than in the simple campanularians, and they never show
the remarkable thickening of the perisarc mentioned above.

The hydrothecz.— There is much greater uniformity in the shape and size of these structures
in the Campanularide than in either of the other families thus far considered in this work, and
they differ from these latter also in the fact that with a few exceptions, notably in the genus
Silicularia (fig. 8) they are radially symmetrical. Their typical form is campanulate, which
gives the name to the family, and the variations in form are usually in lengthening or shortening
the bell. In most cases they are longer than wide with the greatest diameter at the margin,
although in exceptional cases, e. g., Campanularia speciosa Clark (fig. 9) the greatest width may
be near the proximal end. The lengthening of the bell may result in & more or less tubular
structure, as in Campanularia ritteri Nutting (fig. 10), where the sides are approximately par-
allel; or in an urceolate form, as in C. speciosa. Sometimes the outline in lateral view is sub-
triangular, as in Obelia flabellata (fig. 15), in which the hydrothecz are often as wide as long.

! See Part 11, p. 6.
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HYDROTHECXE OF THE CAMPANULARIDE.

Fig. 8.—Silicularia rosea. (After Allman.) =~ Fig. 16.— Campanularia retrofleza. (After Allman.)
Fig. 9.—Campanularia speciosa. Fig. 17.—Silicularia hemispherica.

Fig. 10.—Campanularia ritteri. . Fig. 18.—Campanularia greenlandica

Fig. 11.—Campanularia hincksii, margin. Fig. 19.—Obelia dubia.

Fig. 12.—Orthopyzis compressa. Fig. 20.—Campanularia brevicaulis.

Fig. 13.—Orthopyzxis compressa. ’ Fig. 21.—Campanularia magnifica.

Fig. 14.—Obelia austrogorgia. Fig. 22.—Campanularia ptychocyathus. (Aflter Allman.)

Fig. 15.—Obelia flabellata. Fig. 23.—0Obelia marginata.
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The hydrothecal walls are usually quite thin and hyaline and often easily collapsible; but
in Orthopyzis (fig. 12) and Silicularia (fig. 8) they are often enormously thickened, so much so
that in the latter genus the hydranth is incapable of retracting within the lumen of the hydro-
theca. In this latter genus also we meet with the peculiar bilaterally symmetrical hydrothecs
referred to above, in which the upper part is cut away in such a manner that the long axis of
the margin is inclined at an oblique angle with the axis of the hydrotheca, the wall being much
lower on one side than on the other. The excessive thickening of the hydrotheca in Orthopyzis
caused a curious but natural misconception on the part of some of the earlier writers, partic-
ularly Hincks,' who believed that these hydrotheca were double, one cup being set within
the other, an optical effect due to the almost complete transparency of these structures.

There is often a great degree of variation in the amount of thickening of the hydrothecal
walls in the same species and even in the same colony, as in Orthopyais compressa (figs. 12, 13),
in which some of the hydrotheca are little thicker than in ordinary campanularians, while others
are so thick as to be almost orbicular in outline. In Silicularia hemispherica (Allman) (tig.
17), the hydrotheca is shortened so that the lumen is hemispherical or bowl-shaped.

In a'number of species the distal portion of the hydrothecal wall is longitudinally pleated,
each pleat corresponding to one of the hydrothecal teeth. This is well shown in Cumpanularia
magnifice (fig. 21), where the longitudinal folds may reach nearly to the hydrothecal base.

The margin of the hydrotheca is perfectly even in many species of Obelia and less com-
monly so in Campanularia, this condition being found occasionally in practically all genera.
The toothed margin is also common throughout the family, the teeth varying from hardly
evident marginal undulations (Obelia dubia) (fig. 19) to slender thornlike points, as in Cam-
panularia ptychocyathus (fig. 22) or Gonothyraa gracilis. In some cases the teeth are bimucro-
nate, as in Obelia austrogorgia (fig. 14) or O. bicuspidata, while in-others they have squared-off
or truncated ends, as in Campanularia hincksii (fig. 11).

One of the most remarkable modifications of the margin is found in Campanularia retro-
Slexa Allman (fig. 16), in which ““the margin is everted in a plane at right angles to the axis of
the hydrotheca, and the teeth into which the rim is divided stand up from it parallel to the
axis, thus suggesting the form of the escapement-wheel of a watch.” 2

In some of the more delicate species the upper part of the hydrotheca is so thin-walled as
to be collapsible, the teeth bending inward and forming a sort of pseudo-operculum, as in
Campanularia ptychocyathus Allman (fig. 22), while in others the rim is reinforced by a cir-
cular band of chitin, as in Obelia marginata (fig. 23). In Obelia striata Clarke the distal part of
the hydrotheca is deeply fluted, the margin being broken up into a series of horizontal semi-
circular folds between which are inward-projecting teeth or vertical crests,® and in Campanu-
laria (?) obligua Clarke the marginal tecth are regularly pointed obliquely like the teeth of a saw.¢

The diaphragm.—This structure has given rise to much discussion of late, mainly because
of Levinsen’s attempt to base a generic classification of the family Campanularide upon the
characters of the diaphragm. He says:® ‘

In the species that have a creeping stolon, or whose stem is composed of a fascicle of parallel branching tubes, the
diaphragm is composed of two different parts, namely, partly of a strong and ring-like process from the hydrotheca
and partly of a thin chitinous membrane springing from the upper edge of this ring and which is secreted by the lower
surface of the basal part of the hydranth and is plainly visible in an entirely empty hydrotheca. In all such speci-
meéns as are provided with a free branched stem the diaphragm never presents such a difference between an outer and
an inner portion. This consists of a fairly solid horizontal chitinous plate which, as a rule, has the same thickness
throughout.

The above translation is by Mr. J. H. Paarmann, to whom the writer-is under obligation
for his painstaking sectioning of many species of Campanularide for the purpose of studying

! British Hydroid Zoophytes, 1868, p. 165.

2 Challenger Reports, Hydroida, part 2, 1888, p. 21, pl. 11, fig. la.

3 Memoirs Museum of Compa.ative Zoology, vol. 35, No. 1, 1907, p. 9, pl. 7, fig. 4.
* Idem, pl. 3, figs. 2, 3, and 4. .

5 Meduser, Ctenophorer og Hydroider {ra Gronlands Vestkyst, 1893, p. 160,
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the diaphragm and for the drawings which he has permitted me to use in this work. Mr. Paar-
mann undertook the investigation of the diaphragm as a part of his dissertation for the degree
of master of science from the State University of Towa, and the sections made by him are now
deposited in the Museum of Natural History of the university and form the basis for the dis-
cussion of the diaphragm in the present work.

Levinsen says that all campanularians with a creeping rootstock or fascicled stem have a
diaphragm which is composed of the two distinct parts spoken of above, and places all such
species in the genus Campanularia. All species which have a diaphragm simple, i. e., not
composed of two parts, he places in the genus Laomedea, regarding Obelia, Gonothyrza, etc.,
as subgenera of Laomedea.

This attempt to settle the much-involved classification of the Campanularide, like the
similar attempt to settle the classification of the Sertularide by the use of the operculum,

ILLUSTRATIONS OF SIMPLE DIAPHRAGMS OF THE CAMPANULARIDE. (All after Paarmann, M8.)

Fig. 24.—Clytia bicophora. Fig. 28.—Campanularia neglecta. Fig. 31.—O0belia dichotoma, Fig. 34.—O0bella longissima.
Fig. 25.—Campanularia calceolifera.  Fig. 20.—Campanularia amphora. Fig. 32.—Gonothyraa loveni. Fig. 35.—Obelaria gelatinosa.
Fig. 26.—Campanularia fiezuosa. Fig. 30.—O0belia commissuralis. Fig. 33.—Obelia hyalina. Fig. 36.—?0belia longicyatha.

Fig. 27.—Campanularia angulata.
d, Diaphragm.
has given rise to much protest on the part of subsequent writers. Schneider,? after a somewhat
full discussion, concludes as follows: .
Die diaphragmabeschaffenheit hat fiir die Systematik der Genera gar keine bedeutung.
Later, Calkins® discusses the matter with care and, in reference to Levinsen’s statement

that in free branching forms the diaphragm shows no such distinction of outer and inner parts,
says: '

The application of this latter differential in placing species leads only to confusion worse confounded.

! See Part II, p. 20, of this work. 3 Some Hydroids from Puget Sound, 1899, p. 346.
? Hydroidpolypen von Rovigno, 1897, p. 512,
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and cites the branching forms Campanularia gracilis and Obelia dichotoma, in both of which he
finds the diaphragm distinctly of two parts. ' .

Mr. Paarmann’s manuseript has never been published, and he has placed it in my hands to
quote or use as I see fit. From it I quote the following:

At alittle distance from the base of the hydrotheca is a chitinous shelf upon which the hydranth rests. This is
the diaphragm. Tt may be either a disk-shaped or funnel-shaped membrane of extreme tenuity, or a complex structure
composed of a ring-like portion adjoining the hydrothecal wall ang a funnel-shaped structure attached to the edge
of this “ring.” The first I propose to call a simple diaphragm and the second a complex diaphragm. The simple
diaphragm can with difficulty be seen in optical section of the hydrotheca, while the complex diaphragm is plainly
distinguishable without sectioning (figs. 24—44). :

Of 12 species of Campanularide sectioned and found to have a simple diaphragm, 10 were
branched* and 2 (Clytia bicophora and Obelia longissima) were simple or fascicled. Of 7
species showing a complex diaphragm, 2 (Obelia geniculata and O. flabellata) were branched
and 5 were simple or fascicled.?2 We find, then, so far as these species are concerned, that
Levinsen’s rule does not work in 4 out of 19 cases. In other words it fails in about one-fifth
of the cases investigated. This criterion can, therefore, not be regarded as a satisfactory one
for dividing the Campanularide into generic groups. '
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. ILLUSTRATIONS OF COMPLEX DIAPHRAGMS OF THE CAMPANULARIDE. (After Paarmann, MS.)
Fig. 37.—Clytia johnstoni. i“lg. 39.—Campanularia hincksii.  Fig. 41.—Obelia flabellata. Fig. 43.—Campanularia verticillata.
Fig. 38.—Campanularia verticillata. Fig. 40.—O0belia genicuiata. Fig. 42.—Clytia noliformis. Fig. 44.—Clytia sargassicola.
r, “ring’’; m, *‘membrane .

One very striking failure of this criterion was found by the present writer in trying to
differentiate the species Clytia bicophora Agassiz (fig. 24) and C. johnstoni (fig. 37).

No one, I think, would consider these two species as generically distinct. Indeed most
recent writers and earlier, Hincks, consider them identical. They certainly agree in many
details of both trophosome and gonosome. But in sectioning the hydrothece it was found
that C. bicophora has a simple diaphragm, while €. johnstoni has a diaphragm that is distinctly
complex. A structure that varies in species so nearly identical in nearly every other character
seems to the writer to be an entirely insufficient character upon which to base generic distinctions.

The hydranth.—The hydranth shows great uniformity of structure throughout the Cam-
panularidee. It alone of all the calypteroblastic forms shows the so-called *trumpet-shaped”
proboscis formed by an apparent deep constriction of the hydranthwall above the insertion of the

! Campanularia calceolifera, C. angulata, C. flexuosa, C. neglecta, Obelia amphora, 0. commissuralis, O. dichotoma,
0. hyalina, Gonothyrwa loveni, and gelatinosa obelaria,

y ? y ’ g

? Campanularia verticillata, C. hincksii, Clytia johnstoni, C. noliformis, and C. sargassicola.
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tentacles and dividing the cavity into two well-defined chambers, the proboscidial and gastric
“chambers which may have distinet functions, as the histological character of their endoderm
would seem to indicate, those of the gastric cavity proper being much larger and with distinctly
larger nuclei than those lining the proboscidial cavity, as shown in fig. 47, taken from Kithn's
excellent paper.! '

In the retracted hydranth the proboscidial cavity is reduced to almost nothing, but in full
expansion it is a cavity of considerable size. This same figuro shows how the hydranth is
anchored to the diaphragm on which it rests by extensions of the stutzlamelle.

The only other hydroid family whose hydranths have a trumpet-shaped proboseis is the
Eudendride, a gymnoblastic group. It is the opinion of the writer that the characters of the
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HYDRANTHS OF THE CAMPANULARIDE.

Fig. 45.— Campanularia amphore. Hydranth partly expanded.

Fig. 46.—Campanularia fleruosa. (From living specimen.)

Fig. 47.— Campanularia fleruosa. (After Kiihn) showing histological details of a young hydranth. b, gastric cavity. mk, Lining of the
. proboscidial cavity. v, Chitinous connection between the * Stutzlamelle ** and the diaphragm,

hydranth are of prime importance in the classification of this order, and that there is doubtless
a relationship, either of community of descent or of direct descent the one from the other,
between the Eudendridee and the Campanularide. In such a form as Fudendrium vaginatum
Allman, in which the perisarc of the stem is extended upward over the proximal part of the
hydranth body, we see what might possibly be an incipient hydrotheca of the Campanularian
type.

P GONOSOME.,

The gonangia bear a general resemblance to those of the Sertularidee, although they are not
so varied in form as in the latter family. None of them are ornamented with longitudinal ribs,
as in Thuiaria costate Nutting, and none of them are armed with spine-like processes, as in
Diphasia tamariska Linnzeus. Nor are there any species exhibiting the complicated ‘‘marsupial
chamber,” as found in Diphasia rosacea.

! Sprosswachstum und Polypenknospung bei den Thecophoren, 1909, pl. 17, fig. 7.
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In regularly branching species of campanularians the gonangia are usually born on the
stem and larger branches, often being placed in the axils of branchlets or pedicels. In forms
growing from a creeping rootstock the gonangia often spring from the rootstock itself, without
reference to the position of the pedicels.

Perhaps the simplest form of gonangium is the oblong-oval without distinct collar or neck,
such as Campanularia verticillata (fig. 55) or C. inconspicua, or C. fleruosa (fig. 61). The first
departure from this primitive form is in the production of a collar at the distal end, which is low
and inconspicuous in Obelia commissuralis (fig. 48) and several other species of the same genus,
and forms a rather conspicuous everted collar in Clytia noliformis (fig. 49). The beginning of a
tubular “neck” is found in Campanularia urceolata, and this neck becomes long, tubular, and
somewhat curved in such species as Campanularia fusiformis (fig. 57) and C. magnifica (fig. 54).
In the Campanularide, as in many Sertularidee, we find numerous instances of more or less
conspicuously annulated gonangia. These annulations may appear simply as large, irregular
rugosities, as in Olytia noliformis and C. universitatis, or as numerous and beautifully sym-
metrical annulations, as in Clytia johnstoni (fig. 56). These annulations are sometimes spirally
arranged as in Campanularia spiralis (fig. 59). Some of these annulated gonangia remind one
quite forcibly of Chinese lanterns in their general form.

Extracapsular sporosacs are found in a few forms of Campanularide, as in Orthopyzis
everta (fig. 50). In this case the medusa ripens within the gonangium and discharges its contents
into a globular or bladder-like structure surmounting the oral or mouth end of the gonangium.
Certain species of Silicularia have greatly elongated gonangia, e. g., S. rosea and S. divergens
(fig. 60), and in this genus the gonangial walls are often greatly thickened to correspond to
the remarkably thickened walls of the hydrotheca.

There are a few strangely modified gonangia in this family, although they are not so highly
specialized as in certain Sertularide, as in the genus Diphasia. One of the longest known and
most remarkable of the strongly modified gonangia is found in the genus Gonothyrza (fig. 58),
where it is a characteristic feature. We find here the unique extracapsular meduss to which
Allman has given the name “Meconidia.”* These appear as sessile medusa resting on the top
of the gonangium, there being usually two or three such structures on the top of each gonangium.
These meconidia are formed very much as ordinary gonophores on the blastostyle within
the gonangium, appearing at first as mere hernia-like protrusions of the latter and several
appearing in different stages of development on the same blastostyle. The oldest medusa is
at the distal end of the blastostyle and is earried out through the end of the gonangium while
still resting on the plug-like end of the blastostyle.

The meconidia, particularly in female colonies, bear the characteristic structures of
medus®, showing radial canals, proboscis, circular canal, and marginal tentacles. The ova
are developed into planulie within the meconidia and later escape through the oral end of the
latter. Inthemale colony the medusa characters are more obscure, and large ovoid spermaries
are developed, from which escape the spermatozoa in incredible numbers. .

During the extracapsular existence of tho meconidia their connection with the blastostyle
is evident, the tubular cavity of the latter being in direct communiecation with canal systems
of the former. This is the only instance known to the writer in which a sessile medusa is produced
by a calypteroblastic hydroid, although such instances are not uncommon among the gymno-
blastic forms. i

Weismann ? has carefully worked out the structural and histological details of these
remarkable structures, and has graphically represented them in plate 10 of his monumental
work.

A rather unusual form of gonangium is presented by Orthopyzis compressa (fig. 52), in
which the very stout gonangium is laterally compressed so as to have the form of an elongated
ellipse in cross section. Another very peculiar form 1 found in Campanularia ealeeolifera (fig. 51),

! Gymnoblastic Hydroids, 1871, p. 58.
? Die Entstehung der Sexualzellen bei den Hydromedusen, 1883, p. 131.
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GONANGIA OF THE CAMPANULARIDE.

Fig. 48.—Obelia commissuralis. Fig. 56.—Clytia johnston.

Fig. 49.— Clytia noliformis. Fig. 57.— Campanularia fusiformis.

Fig. 50.—Orthopyzis everta (showing acrocyst.) Fig. 58.—Gonothyrza loveni (after Allman): blst, blastostyle; m, me-
Fig. 51.— Campanularia calceolifera. * conidium or sessile medusa; ov, ovum; &p, spadix.

Fig. 52.—Orthopyzis compressa. Fig. 59.— Campanularic spiralis. (Much less magnified than other
Fig. 53.—Obelia dubia. figures on this plate.)

Fig. 54.—Campanularie magnifica, Fig. 60.—Silicularia divergens.

Fig. 55.—Campanularia verticillata. Fig. 61.~Campanularia flezuosa,

565968°—156——2
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which presents a bilateral symmetry more pronounced than any other that I have seen among
the campanularian hydroids. The species was first described by Hincks,' and his excellent
description has not been improved upon by subsequent writers. It is here quoted:

They [the gonangia] are perfectly hyaline and of a unique and singularly graceful form. They are best described
as slipper-shaped; but the upper extremity is curved into the most exquisite spiral, while the lower portion tapers
rapidly toward the point of junction with the ringed stem. Immediately below the spiral a wide opening leads into
the tubular passage by which the embryos make their escape, which bends upward within the capsule and terminates
in a circular orifice near the top. The gonophores, which are numerous, form an elongated mass nearly filling the cavity
of the gonotheca. !

The curious introverted neck of these gonangia is a feature that is unique, so far as the
writer knows, among the hydroida.

The gonophores.—These are entirely homologous with those commonly found among the
Sertularids. The blastostyle usually occupies a central or axial position in the gonangium,
and the gonophores arise as hernia-like protrusions from the blastostyle. As in the Sertularidz,
the end of the blastostyle is commonly expanded into a ‘‘plug” which fills the distal end of
the gonangium. In Campanularia the ova or sporosacs are borne by gonophores which are
budded directly from the blastostyle, and the ova develop directly into planule which later
escape from the gonangium by rupturing the lid of the latter, or the lid is ruptured by some
other means. In other genera in which there are no free medusa the same general morphology
of the gonophores prevails, the difference being largely in the number of gonophores which are
produced as buds from the blastostyle. In Campanularia (fig. 61) these are numerous and
usually borne on all sides of the blastostyle, while in Gonothyraa they are few and are borne
on one side of the blastostyle (fig. 58). In all cases the distal gonophores are the older, and there-
fore discharge their sexual products in regular succession from above downward; or, rather, the
growth of the blastostyle itself carries the gonophores from below upward as they mature.

In the genus Obelaria we find an exceptional state of affairs, in that the gonophores produce
sexual products as usual, but the ova develop into planul® outside of the gonangium, instead
of inside as in Campanularia, the most nearly related group.? The single species of Obelaria, O.
gelatinosa, was, until Hartlaub’s work appeared, regarded as an Obelia, and its meduse were
described by numerous writers as having 16 tentacles at the time of liberation. This probably
arose from the fact that this species was early confounded with Obelia longissima.

In the genus Obelia the gonophores are produced on all sides of the axial blastostyle and
occur in great numbers, being very small in size, and often completely cover the blastostyle
(fig. 48). The medus® are discoid in shape, with four radial canals and eight lithocysts borne
on the inner sides of the tentacle bases. The amazing number of meduss given off from a single
colony when there are hundreds of gonangia each liberating scores of these minute meduse
may account in part for the great abundance and extensive geographical distribution of many
species of this genus.

In Clytia (fig. 49) the gonophores are not so numerous, as a rule, as in Obelia, but they are
arranged around a central or axial blastostyle, as in that genus. The medusa® are usually larger
than in Obelia and are at first almost globular in shape, with four radial canals and eight litho-
cysts placed between the tentacle bases. After liberation their form is more nearly hemi-
spherical. _

In Orthopyzis the blastostyle is branched and bears but one mature medusa at a time, and
this one is relatively very large and more or less globular or campanulate or hemispherical in
shape. The medus® are so large as to crowd the blastostyle to one side, and are remarkable
from the fact that they have neither manubrium nor tentacles, but agree with the meduss® of
Obelia and Clytia in having eight lithocysts.

The meduse.—Many campanularians differ from the Plumularide and Sertularide in the
fact that they produce froe-swimming medus® which are very generally regarded as motile

! Zooph. of South Devon and Cornwall, Ann. Mag. Nat. Hist., ser. 4, vol. 8, 1871, p. 78.
2 Hartlaub has discussed this point at length in his Hydromeduse Helgolands, 1897, p. 489.
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gonophores, or, as Allman calls them, ‘‘phanerocodonic gonophores.” The sessile gonophore or
sporosac is homologically a degraded medusa and, in some cases at least, it is possible to trace
in such a gonophore the various layers of the medusa in their proper sequence and relation?.

* While the medusa is structurally a sexual person of the colony, it has an additional func-
tion not subserved by the fixed gonophore—i. e., that of a “‘seed carrier” or distributer of the
sexual elements. On this account Allman has given the name ‘“‘planoblast” or ‘‘wandering
bud” to the medusa.? This author has done more, perhaps, than any other to elucidate the
morphology and homological significance of the various structures found in the Hydroids.

The typical medusa is composed of a gelatinous bell which may vary in shape from a nearly
flat disk (fig. 62) to an almost complete sphere (fig. 64). From the center of the subumbrellar

MEDUSE OF THE CAMPANULARIDE,

Fig. 62.—Obelia flabellata.
Fig. 63.—Otocyst of Orthopyzis campanularia. (After von Lendenfeld.) h, velum; o, otolith.
Fig. 64.—Agastra mira (= Orthopyzis caliculata). (After Mayer.)

surface there usually hangs the manubrium which, in the Campanularide, is very simple in
form, often being a knob-like body with the opening or mouth at its distal end. This mouth
communicates with the gastric cavity centrally located in the bell. The four corners of the
gastric cavity are drawn out into the four equidistant radial canals which pass down immedi-
ately above the subumbrellar surface to the ring canal which encircles the edge of the bell,
The marginal tentacles are found in the medus® of all campanularians except in the genus
Orthopyxis.

All of the meduse of the Campanularide belong to the order Leptomedus® of Haeckel,
defined as follows by Mayer: *

Hydromeduse which arise by alternation of generation from campanularian hydroids. The gonads are developed
upon the radial canals. When present, the lithocysts are of ectodermal origin.

This author, however, uses the term “‘campanularian hydroid” so as to include a number
of forms, e. g., CaAMPANULINIDE, which do not come under the definition of Campanularidse
as used in the present work. All of the medus® produced by the Campanularidee as here
understood would come under the family Eucopida as used by Mayer, who defines this family
as ‘‘Leptomeduse with lithocysts and with less than eight radial canals upon which the gonads
are developed.” ¢

! See page 30 of the first part of this work for a discussion of the homology of the corresponding layers of a gono-
phore and medusa.

? Challenger Reports, Hydroida, part 2, 1888, p. xxvi.

# Medusee of the World, vol. 1, the Hydromeduse, 1910, p- 196.

4Idem, vol. 2, the Hydromedusze, 1910, p. 231.
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Most of the meduss of the Campanularidaa belong to the subfamily of the Eucopide, the
Obeline, characterized by the possession of eight adradial lithocysts and & manubrium without
a peduncle. Medus® of but three genera of this subfamily have been definitely identified
with hydroid "colonies. These are Orthopyzis Agassiz, Agastra Hartlaub, and Obelia Péron
and Lesueur. In the present work Agastra is regarded as generically 1dentwa.l with Orthopyais on
account of the very great similarity of the hydroid stocks, and Obelia is retained.

One genus of Campanularidsee produces meduse belonging to Mayer’s second subfamlly,
the Phialine, characterized by having more or less than eight lithocysts and a manubrium
with a well-developed peduncle The well-known genus Clytia belongs to this group, its medusse
conforming to the diagnosis given above.

The homology existing between the medusa and the ordinary gonophore has already been
referred to. The gonophore itself is generally regarded as a sexual offshoot from the blasto-
style and the latter is generally looked upon as homologous with a hydranth without tentacles

and ordinarily without a mouth.

Various authors have also drawn attention to the homologies which can be shown to exist
between the medusa and the hydranth. If a medusa of simple form be inverted and compared
with a hydranth it is quite evident that most of the parts of the one are strictly comparable
with similar parts of the other. For instance:

The manubrium of the medusa is equivalent to the proboscis of the hydranth.

The gastric cavity of the medusa is homologous with the body cavity of the hydranth.

The bell of the medusa is comparable to the body of the hydranth in which the stutzla-

mella is immensely thickened to form the ‘‘jelly’” of the medusa.

The tentacles (marginal) of the medusa are homologous with the tentacles of the hydranth

There are two structures in the campanularian medussz that have no homologues in
the hydranth—_l e., the velum and the lithocysts. The former is an organ of locomotion that
is not called for in the sessile hydranth, and the latter is a sense organ concerned primarily with
orientation, a function not of great value in a fixed form.

The lithocysts (fig. 63) are found in all medus® produced by the Campanulandza and
constitute the first specialized sense organs that we have thus far encountered in our study
of the Hydroida. They thus deserve more than a passmg mention here.

These structures are ectodermal in origin and eight in number in all Campanulandaa with
known hydroid stocks, except in the genus Clytia where there are 16 hthocysts in the adult
medusa. In all Leptomedusse they arise as folds of the velum near the margin of the bell and
are therefore ectodermal. In Obelia they lie under the bases of the tentacles where the latter
join the margin. In Clytia they are placed on the margin between the tentacle bases. In
Orthopyais they are eight in number equally spaced around the margin or, in 0. caliculata, they
are on the margin near the radial canals.

Within the globular lithocysts the otoliths (fig. 63, o) appear as calcareous concretions
looking like glassy bodies, in many cases single, as in several species of Obelia; while in other
cases, e. g., Tiaropsis, there are several of these bodies, in some cases arranged in a crescent, as
represented by Mayer.! The ectodermal cells forming the inner wall of the lithocyst are supposed
to be sensory. Von Lendenfeld found a number of columnar epithelial sense cells lining the
otocyst on the side nearest the velum in Orthopyzis campanularia (fig. 63, k) and a lenticular
otolith with a diameter of about half that of the cavity of the otocyst.? The otoliths are said
to be suspended in a fluid and the movements or alterations in posmon of the medusa cause
a corresponding movement of the auaponded otoliths, bringing them in contact with the sense
cells and thus serving a function in the orientation of the organism. .

The radial canals are normally four in number in all meduss that are known to be pro-
duced by campanularian colonies, and the gonads or ovaries are always found (when developed

! Medusee of the World, vol. 2, the Hydromedusz, 1910, pl. 32, fig. 9.
2 Uber Coelenteraten der Siidsee, part 4, plate 32, fig. 35.
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at all) suspended beneath the radial canals of which they appear to be outgrowths or diverticula.
They are therefore endodermal in origin.

All medus® produced by hydroid colonies have a double nerve ring, one above and one
below the velum, and are thus in close connection with the otocysts and sense cells. The velum
being the principal organ of locomotion, these nerve rings have doubtless been developed largely
in connection with this function, and we therefore find a much more highly developed nervous
system in the medusa than has thus far been found in the colonial forms of hydroida. Incom-
parison with the higher metazoa, however, the nervous equipment of the meduse is exceedingly
primitive.

The tentacles are confined to the margin, never being found in connection with the manu-
brium, as in many medus# produced by the gymnoblastic colonies. They are all of much the
same structure, being solid, with a core of endoderm enveloped by a structureless stutzlamella,
and this latter, in turn, being inclosed in a cylinder of ectodermal cells, among which are em-
bedded many cnidoblasts containing nematocysts.

Muscle cells lie just outside of the stutzlamella or supporting layer. The tentacles vary
in number from 4 to 24, the former number being found in Clytia and the latter in several full-
grown meduse of the genus Obelia. Torrey has described a species, Obelia purpurea, which has
from 110 to 160 tentacles. As has been said before, the genus Orthopyzris is without tentacles.

Sense bulbs appear as swellings on the tentacle bases in the genus Clytia. None of these
contain definite eye spots, so far as I know, although they sometimes do contain a rather
definite aggregation of pigment granules, the color being brown in (. johnstoni and green in
C. noliformis, according to Brooks. These pigment spots have usually been associated with a
rudimentary sense of sight, or rather of light detection.

Nematocysts are found rather abundantly scattered over the surface of the bell of Clytia
johnstoni.

The alternation of generation among the hydroid medus® has been discussed at length by
several writers, perhaps the most extended treatment of the subject being that of Allman.! The
whole subject, however, needs a careful reexamination, and the writer hopes to discuss the mat-
ter in connection with a future part of this work. It will suffice for the present to indicate the
belief that the fixed hydranth form antedated the medusa form in the phylogeny of the group.
The radial symmetry of the medus® indicates a fixed origin, and, while there are cases in which
actinules or hydranthlike forms develop into medus® (Cunoctantha octonaria), there seems to
be no well demonstrated case in which the medusa develops into a hydranth.

So far as the Campanularide are concerned, it seems evident that the meduse are function-
ally but motile gonophores or mechanical distributors of the sexual elements, and that their
use in the economy of the species is thus explained. How it comes, however, that such hydroid
colonies as Obelia and Campanularia, practically identical as to their trophosomes, should
differ so remarkably in their gonosomes—the one producing typically free meduss and the other
producing gonophores which produce planul® direct—is more than our present knowledge
enables us to explain.

If the gonophore is but a degraded medusa, as is claimed by many writers (and so ex-
plained in the present work), why is it that two genera living under practically identical condi-
tions and having practically identical trophosomes in some cases should present in the one case
typical functional medus® and in the other the functionless degraded meduss known as gono-
phores t

We become still more bewildered when we find it reported that a single species (Orthopyzis
caliculata) has been found under certain conditions to produce free medusse (Agastra) while
under other conditions it produces sessile gonophores.?

Is it possible that genera arise in such a way?

! Gymnoblastic Hydroids, ‘1871, pp- 101-110.
2 Giard, Compt. Rend. Soc. Biol., Paris, 1898, p. 17.
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Again, how does it come about that two species (Obelia longissima and Obelaria gelatinosa),
so nearly alike that they have repeatedly been mistaken for cach other by experienced writers,
differ so in their gonosomes that the former produces free medus= with 16 marginal tentacles
and the other produces sessile gonophores from which planule are produced which develop
outside of the gonangium?!

DEVELOPMENT OF THE  CAMPANULARIDZ.

The origin of the sex cells is much like that described in the first part of this work in con-
nection with the Plumularidee. Weismann? has discussed this process in Campanularia flezuosa
and in Gonothyrza loveni with his usual thoroughness. He finds that the ova originate in the
endoderm of the stem in both of these species, later migrating into the blastostyle and finally
into the gonophore. The spermatozoa, however, seem to have a different origin in the two spe-
cies, arising, in Campanularia flexuosa, in the ectoderm of the blastostyle and of the ultimate
twigs on which the gonangia appear. In Gonothyrza loveni the male sex cells arise in the endo-
derm of the branches. In this species Weismann found sterile gonophores even where the
meconidia had been developed. In some cases male colonies bore gonangia with four to seven
gonophores, all entirely destitute of spermaries.

The origin and maturing of the male sex cells in Campanularia flexuosa has been worked
out in great detail by Thallwitz.® He confirms Weismann’s description as to the origin of the
spermatoblasts in the ectoderm of the ultimate twigs which bear the gonangia and deseribed
their development with great minuteness. -

Hartlaub* has made a careful investigation of the origin of the sex cells in Obeliz. He
studied more particularly 0. adelungi, a species found in Helgoland, and ascertained that sex
cells are found in the ectoderm of the manubrium of the medusa, but that they really originate
in the endoderm, passing into the ectoderm when approaching maturity. In the later stages
of their development the ova move from the manubrium and take their final position under the
radial canal. He finds that the sperm cells originate as indifferent sex cells seen at the first
day of the free life of the medusa, and are located at the base of the manubrium, and, extending
for one-third of the length of the radial canals, finally take their place in the spermaries, where
they mature as sperm cells in the ectoderm. There thus appears to be fundamental agreement
in the origin and growth of the ova and spermatozoa in this species of Obelia.

The Campanularide do not differ materially from the other families thus far discussed in
the growth of the ovum into the free-swimming planula.

The formation of the colony after the fixation of the planula has been investigated with
great care by Alfred Kiihn,® who has worked with the following species of Campanularidam: Obelia
geniculata, 0. dichotoma, Gonothyrea loveni, Campanularia flexuosa, and Clytia johnstoni. The
following account is condensed from that given by Kiihn: :

The planula after settling to the bottom becomes transformed into the primary hydranth
with a chitinous perisarc covering the pedicel and the hydrotheca covering the hydranth. Below
the latter are the usual annulations of the perisarc. Below these annulations the cenosarc is
pressed outward against the perisarc, producing a bulging appearance at this point and indicating
the location of the first budding (‘‘spooss spitz”) of another hydranth. By a repetition of this
process the entire colony is built up.® In the development of the hydranth from one of these
buds, the bud is prolonged until it forms a tubular process of ccenosarc covered with perisarc
and usually annulated proximally (fig. 65). Later, the distal end of the tube is enlarged so
as to form a cup-like expansion (fig. 66). The top as well as the sides of this cup, or hydrotheca,

! Die Hydromedusen Helgolands, 1897, p. 489.

? Die Entstehung der Sexualzellen bei den Hydromedusen, 1883. :

? Ueber die Entwicklung der miinnlichen Keimzellen bei den Hydroiden, Jenaische Zeitschrift, vol. 18,1885, p. 390,

* Beobachtungen iiber die Entstehung der Sexualzellen bei Obelia, 1884,

* 8prosswachsthum und Polypenknospung bei den Thecophoren, 1969.

® Die ganze Kolonie besteht also aus einer Anzahl von aufeinanderfolgenden Polypen, von denen jeder durch
Knospung vom vorhergehenden aus entstanden ist,
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is covered with an investment of chitin, and the interior of the cup is in close contact with
the ectoderm of the developing hydranth throughout, and the endoderm lines the cavity of
the latter. Later the lower portion of the hydranth body becomes separated from the hydro-
thecal wall by a sort of shrinking (fig. 67), and this part of the hydranth has an outer layer
of ectoderm much thinner than that which invests the upper or distal part, which shows an
ectoderm composed of columnar cells in close contact with the upper part of the hydrothecal
wall and with the thin periderm cap. At about this time the specific ornamentation of the
hydrothecal margin is formed and, in the lower part of the hydrotheca, the diaphragm becomes
differentiated. Around the distal end of the developing hydranth the rudiments of the tentacles
are formed, the first indication being the appearance of a ring of endoderm cells around the inner
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DEVELOPMENT OF THE CAMPANULARIAN HYDRANTH,
(After Kiihn.)

Fig. 656. Gonothyrza loveni. Longitudinal section of a hydranth bud.

Fig. 66. Obelia dichotoma. Longitudinal section of an older bud.

Fig. 67. Gonothyrza loveni. Longitudinal section of a hydranth as it is beginning to separate from its hydrotheca, .

Fig. 68. Gonothyraa loveni. Longitudinal section of a hydranth after the budding of the tentacles and before the formation of the mouth,

wall of the end of the developing hydranth, the cells being derived from the original endodermal
lining of the gastric cavity. In places these endodermal cells ““‘pile up” as it were into little
cones representing the tentacle buds and pushing out the overlying ectoderm cells, the whole
appearance being, as the author says, much like the vegetation point in plants. The tentacles
then appear as widely separated swellings placed in a circle around the broad flattened end
of the hydranth, and at the same time the end itself becomes dome-shaped and the tentacles
become separated from the endoderm of the gastric cavity by a thin layer of stutzlamella
(fig. 68). Later the dome-shaped proboscis becomes sharply constricted off at the bottom and
the characteristic ‘‘trumpet-shaped” proboscis of the Campanularide is formed. Meanwhile
the tentacles themselves assume their final histological arrangement of a central core or a
single row of endodermal cells enveloped by a stutzlamella and ectoderm.

Before this occurs, however, the thin layer of chitin which has covered the distal end of the
hydrotheca has been separated from the hydranth, so that the latter is now entirely free except
from the diaphragm at its base.

As the hydranth approaches maturity, after the budding of the tentacles (fig. 47), a great
differentiation appears in the endoderm cells. Those in the hypostome become very small and
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cylindrical, forming a smooth surface; while those of the gastric cavity are broader and protrude
into the cavity. In the oral end of the proboscis both cells layers are thinner, and here the
mouth breaks through both layers and establishes communication with the interior. This
oceurs before the development of the trumpet-shaped proboscis.

This same writer treats of the phylogeny of the Thecophora and represents the Sertularide as
having been derived from the Campanularidz,! basing his conclusions exclusively on the method
of budding and growth of the colony. With this conclusion the present writer is unable to
agree, as it runs counter to that which, to his mind, is much more weighty evidence tending to
show that the Sertularids can not have been denved from the Campanularidee. A more logical
argument, as it seems to the writer, can be based on the characters of the hydranth itself. As
a general thing the nutritive persons seem much less easily modified than is the general form
of the colony or what might be called the skeletal characters—i. e., the perisarc. The Scandi-
navian writer, Broch,? has separated the forms which come under the family Campanularidse,
as here used, from all other Calypteroblastea and placed them under a suborder which he
calls ‘‘Thecophora Proboscoidea” on account of their trumpet-shaped proboscis. That the
Campanularide differ from all the other families of Calypteroblastea more than these latter do
from each other seems evident. The constant and striking character of the hypoatome is con-
fined to this group and the gymnoblastic fa.m!ly Eudendrids.

That the trumpet-shaped proboscis is a specialization and therefore a departure from the
original type is shown in sequence of events in the growth of the hydranth as described by
Kiihn in the work referred to,® and sketched on a previous page of the present work. In the
course of this development the hydranth assumes first the form of hypostome characteristic
of the Sertularide and afterwards takes on the characteristic trumpet shape of the Campanu-
laridee. This seems to be a very strong proof that the former can not be derived from the latter,
as claimed by Kithn. If such a derivation were a fact, we would have a reversal of the ordinary
procedure in embryologlcal development that would bo unexpected, to say the least.

Referring again to the similarity of the hydranth of the Campanularide to that of tho
Eudendridz it may be worth while to call attention to the fact that in this latter family we have
the nearest approach to the production of the hydrotheca that I have seen in the gymnoblastic
hydroids. In Eudendrium vaginatum Allman the perisarc of the pedicel is produced upward
and expanded into a cup-like form which covers the hydranth body up to a short distance below
the tentacle bases. The proximal part of the female gonophore is protected in the same way
by an expansion of the distal end of the perisarc covering the pedicel.* In this species the
hydranth with its trumpet-shaped proboscis and its striking pseudo-hydrotheca reminds one
very strikingly of a campanularian form. The pseudo-hydrotheca, however, seems to be attached
to the hydranth throughout the extent of the former, not free as in the Campanularidz,

In Garveia annulata Nutting we have a similar instance of a pseudo-hydrotheca in con-
nection with a hydranth having a dome-shaped proboscis very similar to that found in the
Sertularidee. In discussing this species the describer says:® .

The structure that I have designated above as a ““ pseudo-hydrotheca’’ is of considerable morphological interest,
for it may throw light on the origin of the hydrotheca. The extension of the chitinous perisarc of the stem over the
body of the hydranth appears to be attached to the latter. A true hydrotheca would be formed if the perisarc around
the hydranth body should become thicker and detached.

In the development of the hydranth as worked out by Kiihn and described on a previous
page it is seen that the hydrotheca is at first attached to the hydranth body throughout, and
later becomes free. If ontogeny here follows the path of phylogeny it seems evident that
such species as FEudendrium vaginatum and Garveia annulata represent the primitive condi-
tion of the hydrotheca. -

- 'Alfred Kithn, Sprosswachstum und Polypenknospung bei den Thecophoren, 1909, p. 465.
2Die Hydroiden der arktischen Meere, 1909, p. 183.
3 Sprosswachstum und Polypenknospung bei den Thecophoren, 1909.
4 See Nutting, Hydroids of the Harriman Alaska Expedition, 1901, pl. 15, figs. 3-6,
® Hydroids of the Harriman Alaska Expedition, 1901, p. 167,
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It is, moreover, interesting to note that all of the calypteroblastic forms have hydranths
that conform either to the Garveia or to the Eudendrium type;! that is, they have either dome-
shaped or trumpet-shaped hypostomes and a single whorl of filiform tentacles.

A further differentiation of the hydrotheca in Fudendrium vaginatum, in which the chiti-
nous investment would become free, would result in a colony very closely resembling the Cam-
panularide, so far as the trophosome is concerned. It should also be noted in this connection
that Kithn? has called attention to the resemblance existing between the Campanularidee and
Eudendride in the mode of growth of the colony, both being by means of the production of
lateral buds from the stem or branch.

Indeed, there seems to be nothing in that writer’s investigations that would militate against
the view that the Campanularidee may be derived from the Eudendride, or else that the two
may have community of descent from some other form.?

SYSTEMATIC DISCUSSION OF THE CAMPANULARID.E,

Trophosome.—Calyces pediculate, campanulate or tubular, radially symmetrical, without
operculum; but usually having the cavity separated from that of the pedicel by a diaphragm. -
Hydranth with a trumpet-shaped proboscis. Stem without distinct axial and peripheral tubes.

Gonosome.—Gonangia containing blastostyles from which either planul® or meduse may
develop. In the latter case the medus® are leptomeduse.

The first mention I can find of this family name is by Johnston, who uses and defines the
word ‘‘Campanulariade’ in his British Zoophytes,* and indicates that he had previously
used the same family designation in Transactions of sthe Berkshire Club, p. 107. He includes
not only the Campanularians proper, but also ‘‘Lafea dumosa’ which would now go into
the Lafoeide, and his definition ‘“Embryos medusiform’’ would exclude all members of the
genus Campanularia, which do not have medusiform embryos.

Louis Agassiz, 1862, in discussing gencra of the campanularian hydroids, recognizes the
genera Clytia, Orthopyris, Campanularia, Tiaropsis, Laomedea, Obelia and Eucope. But this
author does not discuss the genera. Tn his Tabular View (p. 351), he does not present any
designation which would be equivalent to the Campanularide of the present time, but men-
tions & number of families of medus® among which are Eucopide, including Eucopea and Lao-
medea, and Oceanidm, containing a number of campanularian forms, such as Clytia, Platypyzxis,
Wrightia (= Calycella), Orthopyzis, and Hincksia (= Campanularia). _

Hincks in his classic work® gives the following: ‘‘Campanulariide. Hydrothec terminal,
pedicellate, campanulate; polypites with a large, trumpet-shaped proboscis.” He is not con-
sistent in admitting under this definition the genera Campanulina and Opercularella which have
hydranths with a typically conical proboscis. e admits the genera Clytia, Obelia, Campanu~
laria, Lovenella, Thaumantias, Gonothyrza, Campanulina, and Opercularella.

Allman (1864)7 gives a scholarly discussion of the classification of the hydroids in which
he uses the word ‘‘Campanularide’” in its present form. He recognizes the genera Campanu-
laria, Obelia, Laomedea, Hincksia, Gonothyrea, Trichydra, Calycella and Campanulina.

Allman, in his Report on tho Hydroida of the Challenger Expedition,® uses the spelling
““Campanularidee” and defines the family as follows: ‘“Trophosome.—Hydrothecs borne by
peduncles, campanulate or tubular; hydrocaulus not enveloped by peripheral tubes,

! An exception to this statement must be made in connection with members of the family Bonneviellide to be
described beyond.

2 Sprosswachstum und Polypenknospung bei den Thecophoren, 1909, p. 391. '

# Since writing the above the author has received the excellent monograph of Dr. E. Stechow Hydroidpolypen
der japanischen Ostkiiste, Miinchen, 1913, in which the possibility of community of descent of the Campanularide
and Eudendrid= is indicated in the table under the heading Systematische Betrachtung, p. 16.

4 Second edition, vol. 1, 1847, p. 101. .

& Cont, Nat, Hist. U. 8., vol. 4, 1862, p. 297, et seq.

¢ British Hydroid Zoophytes, 1868, p. 137.

7 Construction and Limitation of Genera among the Hydroids, Anu. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 371,

* Part 2, 1888, p. 18.
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‘“Gonosome.—Gonophores planoblasts or hedrioblasts.” He uses the additional genera
Hypanthea, Calamphora, Hebella, and Ialisiphonia.

Marktanner-Turneretscher (1890) gives the following definition of the family ¢‘Campanu-
lariidee.”

Hydrotheken meist auf deutlichen, wenn auch kurzen Stielchen aufsitzend, von glocken- oder réhrenfsrmiger
Gestalt. Hydrocaulus mono- oder polysiphon, im letzteren Falle aber keine axials Rohre vorhanden, von welcher
die Stielchen siimmtlicher vorhandenen Hydrotheken entspringen, sondern mehrere Réhren gleichmiissig an der Bil-
dung von hydrothekentragenden Stielchen betheiligt.

This definition is practically the one adopted for the present work. He recognizes the
genera Campanularia, Obelia, Thyrocyphus, Fucopella, Hypanthia, Halisiphonia, Lafoeina,
Calycella, Hebella, Opercularella, and Clytia.

Levinsen, 1893,> removes the genera Culycella Campanulina, Lafoeina and Cuspedella
from the (‘ampanulandaa and places them in the Campanulinide, and combines the genera
Obelia and Gonothyrea in the old genus Laomedea.

Schneider, 1897,* uses the spelling “Campanularidee” and combines Hincks’s four families
Oampanulam,dw Campanulinide, Leptocyphidz, and Lafoéide in one, and includes practi-
cally all of the Campanularidse as usually understood in the one genus C’ampanulama a scheme
which would lead to confusion worse confounded and render the work of the systematists in
this group hopeless, except when he deals with a very limited number of forms. Even here
his success would be due to ignorance rather than to scientific acumen.

No systematic treatise of serious import for our discussion appeared between 1897 and
1909, when two works of monographic form appeared from Scandinavian writers.

One of these, Jiderholm’s,* is notable for its exceptionally fine plates, which, in the opinion
of the writer, have never been surpassed in clearness and fidelity to the original, in works on
the Hydroida. This author (p. 13) defines the family at some length and makes the pos-
session of a well-defined diaphragm a family character. Ile recognizes and defines the follow-
ing genera (pp. 16-20): Clytia, Hebella, Thaumantias, Obelia, Gonothyrza, Campanularia,
Galanthula and gives well defined keys to the genera and to the species under each genus.

In the same year (1909) Broch® published another valuable contribution to our knowl-
edge of this group. He defines the family Campanulariidee at considerable length under the
“Unterordnung Thecophora proboscoidea’ and gives the historical review of the discussion
of the systematic position and limitation of the family. He recognizes and defines the genera
Campanularia and Laomedea (including the genera Laomedea, Gonothyrea, and Obelia of other
authors). He thus goes to an extreme not found in the works of other writers in throwing
together genera which are much more conveniently kept separate, in the opinion of the present
writer. While there may be considerable argument on theoretical grounds for such a course
it undoubtedly leads to unnecessary and practically unsurmountable difficulties when large
numbers of species are to be handled and described. .

Mayer, in his Meduse of the VWorld, vols. 1 and 2, the Hydromeduss, 1910, has the last
word thus far appearing on the systematic treatment of this group, considering the subject
however from the medus® standpoint. It is impracticable to homologize his system with that
of writers on the Hydroida. The present writer after conference with Doctor Mayer ® was com-
pelled reluctantly to agree with him that the difficulties in the way of arriving at a satisfactory
classification that would be available for systematists working both in the Hydroida and
Hydromedus@ were such as to make the task impracticable in the present state of our
knowledge.

! Hydroiden des k.k. naturhistorischen Hofmuseums, p. 203.
2 Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, p. 35, :
3 Hydropolypen von Rovigno, nebst Uebersicht iiber das System der Hydropolypen im Allgemeinen, Zoologische
Jahrbiicher, vol. 10, 1897, p. 505.
4 Northern and Arctic Invert., pt. 4, Hydroiden, 1909.
5 Die Hydroiden der arktischen Meere, p. 183.
See Medusz of the World, vol. 1, p. 3.
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- For instance, Mayer includes under his family ““Eucopide” the genera Fucopella, Cam~
panulina, Obelia, Clytia, and Phortis. Some of these (e. g., Obelia and Clytia) would come
under Campanularid® as used in the present work, and others such as Campanulina would
find a place under Campanulinidee. Again the medusa which have the trophosome of Campanu-
laria are placed by him in four separate genera— Fucope, Mitrocoma, Eirene, and Tima; and
still another Campanulina trophosome produces meduss which he puts in an entirely different
family, the Aquoride (Hquorea).

The following generic names have become more or less intrenched in the literature of the
Campanularide -through the writings of recent authorities:' Fucope, Galanthula, Campalaria,
Thyroscyphus, Calamphora, Hypanthea, Eucopella, Halisiphonia, Laomedea, Hebella, Clytia, Cam-
panularia, Obelia, Obelaria, Thawmantias, Gonothyraea, Silicularia, and Orthopyzis (= Hypanthea).
From the above list the following genera should, in the opinion of the writer, be dropped
or referred to other families:

Eucope.—According to Mayer,? this genus of meduse, dating from 1856, is produced from
a Campanularia trophosome. The hydroid species by A. Agassiz should go into the genus
Obelia.

Galanthula.—The diagnosis of the genus Galanthula of Hartlaub is as follows:?

Hydrorhiza kletternd, Hydranthen unverzweigt mit linglich eiférmigen, scharf abgesetzen Hydrotheken, Hydro-
theken ohne Basalraum und ohne Rundversetzung am Diaphragma.

The character of the manubrium is not indicated in the drawings and the absence of the
diaphragm is sufficient to exclude this genus from the family Campanularide as here used.
This character is usually correlated with a conical hypostome and thus it is likely that we will
find a further reason for excluding Galanthula from the Campanularidze.

Campalaria.—This genus was established by Hartlaub* to accommodate a species which
differs from Campanularia in having but one gonophore in a gonangium (instead of several)
and in having the ova pass through their development outside of the gonangium. This genus
is not found in American waters and need not be discussed here. The writer considers it of
doubtful validity.

Thyroscyphus.—This genus has been referred to the Campanulinidee by Levinsen® and
Hartlaub.® Two species collected by the Bureau of Fisheries Steamer Albatross. in the North
Pacific which have been examined by me, serve to convince me that Thyroseyphus is closely
allied to Sertularella. 1 would therefore refer the genus Thyroscyphus to the Sertularide.

- Calamphora.—This genus, established by Allman in 1888,” undoubtedly has its closest
- affinities with Sertularella and should certainly be included in the Sertularide. The writer
has a sketch of a specimen from the North Pacific, the basal part of which agrees with Allman’s
description of Calamphora, and the distal part is a true Sertularella.

Hypanthea.—Another genus described by Allman is characterized as follows:®

Trophosome.—Hydrothecz borne each on the summit of a cylindrical peduncle, which springs from a creeping
stolon, inoperculate, with the cavity so reduced by the great thickness of its chitinous walls as to be incapable of
receiving the hydranth in retraction. Gonosome.—Gonophores in the form of simple sporosacs developed within
chitinous gonangia, which spring, aggregated or scattered, from the creeping stolon.

Hartlaub® claims that Hypanthea is practically a synonym for Silicularia, Mayer, 1834,
at least in part, and the present writer accepts his conclusion as apparently well grounded.

! Species formerly placed in the Campanularidee, but now relegated to other families, e. g., Campanulinidee and
Lafoéide, are not included in this list.

2 Meduse of the World, vol. 1, 1910, p. 10.

3 Beitriige zur Fauna der sitdéstlichen und ostlichen Nordsee, vol. 3, pt. 6, Hydroiden, 1898, p. 110, Wissenschaft-
liche Meeresuntersuchungen, new ser., vol. 3, 1898,

* Die Hydromedusen Helgolands, 1897, p. 495,

® Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1893, p. 34.

* Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1895, p. 588.

7 Challenger Reports, Hydroida, pt. 2, 1888, p. 28, and pl. 10.

8 Idem, p. 25.

* Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1895, p- 553.
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Eucopella.—This genus, although very generally recognized at the present time, will have to
be dropped in favor of the genus Orthopyzis. Eucopella vwas proposed in 1885, the type-species
being E. campanularia, nearly allied to the familiar Clytia caliculata of authors. Agassiz in
1862 based his genus Orthopyzis on his O. poterium, which is now considered as Clytia caliculata.
A further discussion of this matter will be found in connection with the formal discussion of the
genus Orthopyris on page 63.

Halisiphonia.—Another of Allman’s genera based on the Challenger collections.! This does
not come within the definition of the Campanularide as used in this work. The original definition
is as follows:

Trophosome.—Hydrocaulus a monosiphonic stolon. Hydrothecze tubiform, with entire margin, destitute of
operculum, with the cavity directly continuous with that of the peduncle or stolon, and with the hydrothecal walls
never adnate to the hydrocaulus. Hydranth with conical hypostome. Gonosome.—Gonangial capsules borne by the
hydrocaulus.

The combination of absence of diaphragm and a conical hypostome would exclude the
genus from the Campanularidee.

Laomedea.—Broch (1909)? attempts to make a distinction between Campanularia and
Laomedea on the basis of the hydrothecal diaphragm. He shows that in Campanularia integra
there is a thickening of the hydrothecal walls below the hydranth, and that the apparent dia-
phragm is merely the basal portion of the stutzlamelle of the hydranth, while in Laomedea geni-
culata (Linngeus) there is a true diaphragm. It seems to me, however, that we have here a
difference in degree and not in kind. The thickening of the walls in Campanularia integra, by
being accentuated and more sharply localized would produce such a diaphragm as is shown in
Broch’s figure of Laomedea geniculata, and is not sufficient, in my opinion, to constitute a good
generic character. I would therefore discard the highly unnatural genus Laomedea (as used by
Broch), in which species of such very different gonosomes are included, and place the species
in Campanularia, Gonothyrza, and Obelia.

Hebella.—This genus contains species with a well-defined dmphra;gm and a conical hypo-
stome. This latter character is sufficient to take the genus out of the family Campanularide.

After climinating these genera, the following remain to be considered: Campanularia, Clytia,
Obelia, Obelaria, Thaumantias, Gonothyrea, Silicularia, and Orthopyxis.

Tt should be understood at the outset that it is clearly impossible to define the genera of
hydroids on the basis of the trophosome alone, and this is particularly true of the Campanularidee.
Indeed, the gonosome is more useful than the trophosome in affording generic distinctions in
this family. A combination of the two will in most cases yield a practicable generic distinction.

KEY TO THE GENERA OF CAMPANULARID.E.

Colonies always regularly branched.

Gonangia with medusiform acrocysts which donot becomefree. ... ......ooovvivieennnnanna... aessseass Gonothyraa.
Gonangia producing free meduse................. a a4 sE % o aia Saisnn s s s s nn e s ainie s R s s s a e s Obelia.
Gonangia producing ova which develop outside. oo eeeeeioiiiiiiii it Obelaria.
Colonies unbranched, or if branched, with an upright stem which does not spring from a creeping rootstock.
Gonangia containing fixed SPOTOSACS. ... ... it et e Campanularia,
Colonies unbranched and pedicels springing from a creeping rootstock.
Gonangia producing free, hemispherical medusse with eight lithocystsatbirth........................ ... Clytia.
Gonangia producing meduse Without Hthocysts. . .ovee e ve e ot eanes Thaumantias,
Hydrothecal walls greatly thickened.
Hydrothecse unsymmetrical, not capable of containing the retracted hydranth..................... Silicularia.
Hydrothece usually symmetrical, capable of containing retracted hydranth...................._. Orthopyxris.

It must be remembered that such keys as the above are merely conveniences and are not
intended to point out the really important generic characters. These latter will be found in the

definitions of the several genera.

! Challenger Reports, Ilydroida, pt. 2, 1888, p. 30.
2 Die Hydroiden der arktischen Meere, p. 183.
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These regions are defined under the discussion of the distribution of the Sertularids on
page 47 of part 2 of this work. The regions adopted for the Campanularidee are practically
the same as for the Sertularide, with the following exceptions:

The CaLFORNIAN region is extended to include the Pacific Coasts of tropical South
America.

The ScANDINAVIAN region is extended to include the Arctic regions immediately north
of Europe.

An “INpo-Paciric” and an ““Arrrcan” region are added.

The North Atlantic coast of the United States appears from this showing to be richer in
campanularian life than any other region, there being 30 species out of the 81 included in the
American hydroid fauna, or 37 per cent. Tt is altogether probable, however, that if an equal
amount of collecting had been done on the North Pacific coast there would be found to be as
many or more species of hydroids from that region, including the Californian and Alaskan, as
are known from the Atlantic coast.

The Californian region is extended southward to include the Pacific shores of tropical
America, but this extension does not result in the addition of any hydroid species. Twenty-
eight species have been found in this region, or about 34 per cent of the total American species.
This showing is due to the extension of the known range of many Alaskan species southward,
rather than the discovery of additional species on the Californian coasts. ‘

Next in importance, so far as North American waters are concerned, comes the Alaskan
region with 18 species, the Arctic with 12 species, and the West Indian and Canadian with 10
species each.

In South American waters the Patagonian and Antarctic region leads with 21 species, or
about 27 per cent of the total of American Campanularide, while the South Pacific region,
including Chile, has yielded but 8 species, or 10 per cent of the total. Tt must be remembered,
however, that South American waters have been relatively but little explored and that the
ultimate showing may be quite different.

In European waters the British region leads with 21 species, or 27 per cent of the entire
number of known American Campanularidee. It is of interest to note in this connection that
9 species, or 41 per cont, of the Californian forms are familiar British species. This seems to be
further evidence of the meridianal distribution of the Hydroida from Polar regions to which
the present writer has called attention in previous communications.!

The Patagonian (including the Antarctic) region proves to be almost as prolific in campanu-
larian forms as the British region, yielding 21 species, or 27 per cent, of the entire list of American
Campanularide, showing that this family has about twice as many representatives in the
Patagonian region as has the Sertularidee.

Two genera have their center of distribution in this region, i. e., the genera Orthopyzis and
Silicularia, with an aggregate of 11 species. Of the remaining 10 species found in this region
5, Campanularia integra, C. verticillata, Obelaria gelatinosa, Obelia geniculata and O. longissima,
are species of very wide distribution belonging to genera which are almost cosmopolitan,

The West Indian region is the home of 10 species, or 12 per cent, showing that the cam-
panularians have a relatively poor proportion of species in our southern waters. '

The Brazilian and African regions are apparently the poorest of all in representatives of
this group.  While this is doubtless largely due to lack of extensive exploration in these regions,
it is nevertheless probably a fact that they are poor in campanularian life.  We must, moreover,
bear in mind the fact that this table includes only those Campanularidee that are known to
oceur in American waters, and that a similar table prepared to illustrate the distribution of
European forms would probably include a larger number of forms from the African region.

The remarkably wide distribution of individual species of hydroids is indicated in this
table which shows no less than 30 species that are common to Europe and America. That is,
nearly 38 per cent of American Campanularid® are found also on the other side of the Atlantic.

! Papers from the Harriman Alaska Expedition, vol. 21, the Hydroids, 1901, p. 162. American Hydroids, pt. 2,
1904, p. 48,
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Campanularia integra and Orthopyxis caliculata have the most extensive geographical dis-
tribution of all the American Campanularide, each being found in 14 of the 17 regions embraced
in the table. It may be of interest to note that both of these have remarkably thickened
hydrothece and both are comparatively shallow-water forms.

Doubtless the habit of growing on floating timbers, seaweed, etc., which characterizes so
many campanularians will account, in some measure at least, for the wide distribution of many
species, and the profusion of free-swimming meduss produced by Obelia and some other genera
is another factor leading to the same result.

Bathymetrie distribution.—In comparing this table with the corresponding ones for the
Plumularide (part 1, p. 501) and the Sertularid® (part 2, p. 45), it at once appears that there
are relatively many more shallow-water species in the Campanularidee than in either of the
other families thus far treated in this work.

It should be explained that in the table giving the bathymetric distribution of the Cam-
panularide there are very many between-tide and shallow-water forms for which no data
regarding depth can be found. In such cases the depth is given arbitrarily as “1-10 fath.,”
and in none of these cases has a depth greater than 10 fathoms been recorded, the context
indicating that the species are found on seaweed or along the shores and have not been secured
by dredging.

Thirty-eight species (or 49 per cent) of all American Campanularide are reported from
depths not greater than 10 fathoms, while 57 (or 72 per cent) have not been reported from
depths greater than 50 fathoms. Seventy-four of the 81 species have been found at a depth
of less than 50 fathoms.

Adding to the table on page 49, part 2 of this work, the corresponding data concerning the
Campanularidee, we have the following comparison of the bathymetric distribution of the
Plumularids, Sertularide, and Campanularidse:

Comparative distribution at increasing depths.

Famil Less than | Over 50 | Over 100 | Over 150 | Over 200 | Over 500 | Over 1,000
¥ 50 fathoms, | fathoms, ’ fathoms. | fathoms. | fathoms. | fathoms. | fathoms.
|
Per cent, Percent. | Percent. | Percent. | Percent. | Percent. | Per cent.
Plumularidee..................... 50 63 49 40 28 5 3
Sertularide_..................... 75 40 30 26 16 6 3
Campanularidee. ................ 94 23 19 9 6 0 0

This table shows at a glance that the Campanularide are relatively shallow-water forms
as compared with the Plumularide and Sertularide.

The deepest haul which has yielded an American campanularian was at Albatross station
2415, lat. 30° 44’ N.; long. 79° 26" W., where Campanularia marginata was found and a depth
of 440 fathoms was reported. ~Campanularia macroseypha was found by the Bureau of Fisheries
steamer Albatross at station 2664, lat. 29° 41’ N.; long. 79° 55’ W. at a depth of 373 fathoms,
and Campanularia verticillata has been reported by Bonnevie from off the Norwegian coast
at a depth of 328 fathoms.

Outside of the genus Campanularia, none of the Campanularid® has been reported from a
greater depth than 110 fathoms (Gonothyrza gracilis). Clytia johnstoni and Eucopella cali-
culata have been reported from 100 fathoms. The deepest known habitat for an Obelia is 80
fathoms, where 0. longissima has been found, while no member of the genus Silicularia has
been reported from a greater depth than 10 fathoms.

Genus CAMPANULARIA Lamarck (modified by Hincks).

Trophosome.—Colony branched or unbranched. Hydrothecs usually strictly campanulate.
Gonosome.—Gonangia containing fixed sporosacs from which planule are directly developed.
Lamarck gives the following definition:* -

Polypier phytoide filiforme, sarmenteux, corné; a tiges fistuleuses, simples ou rameuses.
Calyces campanulés, dentés sur les bords, soutenus par des pédoncules longs et tortillés.

! Histoire Nat. Anim. sans Vert., vol. 2, 1836, p. 129.
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The genus as thus described would include all of the Campanularide of later writers and
is the type-genus of that family. Hincks, as was sp often the case, saw the availability of
the gonosome as a means of separating genera, and adds to his description of the trophosome
the fact that the gonophores contain fixed sporosacs which mature their products within the
capsule.

The type of this genus is Campanularia verticillata.

KEY TO THE AMERICAN SPECIES OF CAMPANULARIA.

Colonies regularly branched.
Stem compound.

Pedicelsarranged in verticils ... ... .. e verticillata.

Hydrotheese sessile ... . i subrufa.
Stem monosiphonic.

Margin crenulated ..o tulipifera.

Margin DimUCTOMALE . ooocomairrr e i snvo s it s u i ias s e s Sieuss 2 as s s s m s eas s i s b G neglecta

Margin regularly toothed. Teeth about 7,acute ... . ... .. . ... ... ... .. ..., obtusidens

Margin smooth,
Pedicels decidedly shorter than hydrothecs.

Stem straight, hydrothecee almost sessile......o.. ... .. ... . ... rigida.
Stem undulating, margin with thickened band. Hydrothecw sessile_.................... marginata.

Stem flexuose. )
Hydrothecs campanulate ..................... . ... ... ... A calceolifera.
. Hydrothece long and tubular.................. B fragilis.
Branches fromall sidesof thestem . ... .. . . .. . amphora.

Pedicels as long as hydrothece, or longer.

Stem geniculate. .. .. ... angulata.
Pedicels ordinarily about as long as hydrothecee. ... ... .. ... ... . .. ... .. .. ... ..., fexuosa.
Pedicels ordinarily about twice as long as hydrotheese. ............ ... ... ... ... ... erigua.

Colonies not regularly branched.
Margin smooth.

Hydrothecal walls greatly thickened below............... ... . ... ... . ..., st integra.

Walls not noticeably thickened, hydrothecee very large......... ... ... ... ... ........ e spiralis.

Walls not thickened, hydrothecse not so large....... ... ... . .. . .. ... ... rittert.
Margin crenulated, gonangia bowl-shaped......... ... ... .. .. . ..o L. speciosa.
Margin crenulated, gonangia with tubular neck........ . .. . . L magnifica.
Margin toothed. .

Hydrothecal walls with vertical lines or plications,

Hydrothecal teeth truncated at top, pedicels smooth. ... ... .. . ... .. .. ... . ..., kincksit.
Hydrothecal teeth rounded, pedicelsannulated...... ... ... .. .. ... ..o ool grenlandica.
Hydrothecal teeth acuminate. ’
Walls thick and rigid, pedicelsshort ... .. ... ... . . ...l tincla.
Walls thin, pedicels long .............. o et il b e e e e e e i s e kineaidi.

Hydrothecal walls neither lined nor plicated.
Pedicels not regularly annulated, smooth.

Hydrothecs very large (2 mm. high), tubular. ........ ... ... ... e .- .....macroscypha.
Hydrothecse very large, campanulate. ... ... .. ... ... .. ... ... gigantea,
Hydrothecze medium or small. _
Teeth sharply pointed ........ ... ... e raridentata
Teeth truncated above, or even emarginate,
Teeth 1. .. e, lavis.,
Teeth 8, bimueronate... ... iiiien i e i inaccmrerasscaracrensanannn brevieaulis,
Pedicels annulated.
Hydrothecee obeonical, upper wallscollapsible ... ... ... ... ... plychocyathus,
Hydrothecse typically urceolate, margins often reduplicated ............ ... ... . . ... urceolata.
Hydrothecs large, campanulate, thin ......... T T PR T e denticulata.

Hydrothecz deeply campanulate or tubular,
Gonangia flask-shaped.

Neck short tubular......... e e et an volubilis.
Neck long tubular. ... usiformis.
Gonangia cylindrical, annulated.......... e o miainiinie minin mie n mn el n e e in a4 S o b coronala.

Twelve sharply pointed hydrothecal teeth ... .. ... ... . ... ... ... ... hesperia.
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CAMPANULARIA VERTICILLATA (Linnsus).

Plate 1, figs. 1-3.

Sertularia verticillata LiNn £Us, Systema Nature, ed. 10, 1758, p. 8i1.

Sertularia verticillata Hourruyn, Natuurlijke Historie, vol. 17, 1761-73, p. 555.

Sertularia verticillata ParLas, Elenchus Zoophytorum, 17686, p. 115.

Sertularia verticillata LInN£Us, Systema Nature, ed. 12, 1767, p. 1310.

Sertularia verticillata Boppagrr, Lyst der Plant dieren, 1768, p. 144.

Sertularia verticillata ErLis and SoLaNDER, Nat. Hist. Zooph., 1786, p. 50.

Sertularia verticillata GMELIN in Linngeus, Systema Naturs, ed. 13, 1790, p. 3851.

Sertularia verticillata Bosc, Hist. Nat. des Vers, 1802, p. 95.

Sertularia verticillata Turtox, British Fauna, 1807, p. 214.

Clytia (Sertularia) verticillata LaMouroux, Extrait d’un Mémoire sur 1a Classification des Polypiers Coralhgénes non-
entiérement pierreux, 1812, p. 184.

Halecium (Sertularia) verticillata OKEN, Lehrbuch der Naturgeschichte, vol. 3, zool., pt. 1, 1815, p. 92.

Campanularia verticillata LaAMARCK, Hist. Nat. Anim. sans Vert., vol. 2, 1816, p. 113.

Clytia verticillata LaMouroux, Histoire des Polypiers Coralligénes Flexibles, 1816, p. 202.

Sertularia verticillata STEwART, Elements of the Nat. Hist. of the Animal Kingdom, 1817, p. 244.

Clytia olivacea LAMourouUx, Exposition méthodique, 1821, p. 13.

Clytia olivacea Lamouroux, Encyclopédie méthodique, vol. 2, 1824, p. 210.

Clytia olivacea Hoaa, Nat. Hist. of the Vicinity of Stockton-on-Tees, 1827, p. 34.

Campanularia verticillatea FLEMING, Hist. of Brit. Anim., 1828, p. 550.

Campanularia verticillata STaARK, Elements of Nat. Hist., 1828, p. 441.

Laomedea verticillata pE BLAINVILLE, Zoophytes, Dxcuonalre des Sciences Naturelles, vol. 60, 1830, p. 439.

Sertularia verticillata Cuvier, Le Régne Animal, ed. 2, vol. 3, 1830, p. 300. .

Laomedia verticillata pE BLanviLLe, Manuel d’Actinologie, 1834, p. 475.

Campanularia verticillata MiLke EpwARrDs, in Lamarck, Hist. Nat. Anim. sans Vert., 1836, p. 131.

Campanularia verticillata TEMPLETON, Ann. Mag. Nat. Hist., vol. 9, 1836, p. 466.

Campanularia verticillata JounstoN, Hist, Brit. Zooph., 1838, p. 156.

Campanularia verticillata Coucn, Essay on Zooph. of Cornwall, 1841, p. 49.

Campanularia verticillata HassaLr, Ann. Mag. Nat. Hist., vol. 6, 1841, p. 169.

Campanularia verticillata Coucn, Cornish Fauna, 1844, p. 42,

Campanularia verticillata THoMPSON, Fauna of Treland, Invertebrates, 1844, p. 283.

Campanularia verticillata Jounston, Hist. Brit. Zooph., ed. 2, 1847, p. 112.

Sertularia (Campanularia) verticillate DaLYELL, Rare and remarkable animals of ‘w‘c‘onland vol. 1, 1847-8, p. 218.

Capsularia verticillata GrRAY, List Brit, Anim,, 1848, p. 87.

Campanularia verticillata Cocks, Contributions to the Fauna of Falmouth, 1849, p. 93.

Campanularia verticillata THoMpson, Nat. Hist. Ireland, vol. 4, 1849, p. 283.

Campanularia verticillata Forses, Report on Investigations of British Marine Zoology, vol. 1, 1851, p. 246.

Campanularia verticillata MATTLAND, Descriptio Systematica Animalium Belgii Septentrionalis, (etc.), 1851, p. 44.

Campanularia verticillata Sars, Nyt Mag. for Naturvidenskaberne, vol. 6, 1851, p. 126.

Campanularia verticillata LANDsBOROUGH, A popular history of Brit. Zooph., 1852, p. 167.

Campanularia verticillata IrvINE, Cat. Zooph. in Dublin Bay, 1854, p. 245.

Campanularia verticillata Gosse, Manual of Marine Zoology, vol. 1, 1855, p. 25.

Campanularia verticillata Hincks, Ann. Mag. Nat, Hist., ser. 2, vol. 15, 1855, p. 130.

Campanularia verticillata TEMPLER, Some remarks on Marine Fauna of South Devon, 1855, p. 4576.

Campanularia verticillata TroMpsoN, Nat. Hist. of Ireland, vol. 4, 1856, p. 459.

Campanularia verticillata ALDER, Cat. Zooph, Northumb. and Durham, 1858, p. 99.

Campanularia verticillata Acassiz (L.), Cont. Nat. Hist. U. 8., vol. 4, 1860-62, p. 354.

Campanularia verticillata Hincks, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, p. 292.

Campanularia verticillata PAckARD, Canadian Naturalist, 1863, p. 4.

Campanularia verticillata Atrmaxn, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 372.

Campanularia olivacea Aaassiz, A., Cat. Mus. Comp. Zool., vol. 2, N. A. Acalephs, 1865, p. 226.

Campanularia verticillata McInTosH, Proc. Royal Soc, Edinburgh, vol. 5, 1866, p. 602.

Campanularia verticillata AvoEr, Report on Zooph., 1867, p. 50.

Campanularia verticillata Norman, Report 36th meeting Brit, Ass. Adv. Sci., 1867, p. 199

Campanularia verticillata Hincks, British Hydroid Zoophytes, 1868, p. 167.

Campanularia verticillata HEnkroTs, Natuurlyke Historie van Nederland, vol. 2, 1870, p. 399.

Campanularia verticillata ALLman, Gymnoblastic Hydroids, 1871, p. 165.

Laomedea verticillata ALtMAN, Gymnoblastic Hydroids, 1871, p. 169.

Campanularia verticillata METZGER, Die wirbellosen Meeresthiere der ostfriesischen Kiiste, 1871, p. 34.

Campanularia verticillata Sars, G. O., Bidrag til Kundskaben om Norges Hydroider, 1873, p. 34.

Campanularia verticillata VERRILL, Proc, Amer, Ass. Adv. Sci., 1873, p. 353 and 364. '
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Campanularia verticillata McINTosH, Ann. Mag. Nat. Hist., ser. 4, vol. 13, 1874, p. 208.

Campanularia verticillata ScaurLzE, Nordsee Expedition, 1874, p. 129.

Campanularia verticillata VERRILL, Amer. Jour. Sci., vol. 7, 1874, pp. 44, 413, 504,

Campanularia verticillata VERRILL, Amer, Jour. Sci., vol. 10, 1875, p. 42,

Campanularia circula CLARK, Alaskan Hydroids, 1876, p. 213.

Campanularia verticillata BErcH, Goplepolyper fra Kara Havet, 1877, p. 333,

Campanularia verticillata MErREScHOWSKY, Ann. Mag. Nat. Hist., ser. 5, vol. 2, 1878, pp. 323, 333.

Campanularia verticillata WINTHER, Fortegnelse over de i Danmark og dets Nordligi Bilande funde Hydroide Zooph
1879-80, p. 238.

Campanularia verticillata BoNNeviE, KrisTINE, Norwegian North Atlantic Exped., 1889, p. 71.

Campanularia verticillata DrErscH, Tektonische Studien, 1890, p, 217,

Campanularia verticillate MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p- 208

Campanularia verticillata LEviNseN, G. M. R., Meduser, Ctenophorer og Hydroider fra Grénlands Vestkyst, 1892, P- 24.

Campanularia verticillata LevinseN, G, M. R., Vid Udb. *‘ITauschs” Togter, 1893, p. 369.

Campanularia verticillata CRAWFORD, Ann, Mag Nat. Hist., ser. 6, vol. 16, 1895, p. 260,

Campanularia verticillata MARKTANNER-TURNERETSCHER, Hydroiden von Ost-Spitzbergen, 1895, p. 405.

Campanularia verticillata HARTLAUB, Die Hydromedusen Helgolands, 1897, pp. 451, 488,

Campanularia verticilluta Nurting, Hydroids of the Woods Hole Region, 1899, p. 347.

Campanularia verticillata Nurting, Hydroids of Harriman Alaska Expedition, 1899, p. 171.

Campanularia verticillata HarGITT, Synopsis of N. A. Invert., Amer. Nat., 1901, p. 384,

Campanularia fascia Torrey, Hydroida of the Pacific Coast, 1902, p. 52.

Campanularia verticillata BiLLarp, Contribution & 1’ étude des Hydroides, 1904, p. 173.

Campanularia verticillata BrocH, Nordsee Hydroiden, 1905, p. 12.

Campanularia verticillata var. grandis HicksoN and Gravery, National Antarctic Exped., 1907, p. 23.

Campanularia verticillata JAipErBEOLM, Zur Kenntnis der Hydroidenfauna des Beringsmeeres, 1907, p. 2.

Campanularia verticillata Harerrr, Notes on a few Coelenterates of Woods Hole, 1908, p. 112,

Campanularia verticillata JioErHOLM, Die Hydroiden des Sibirischen Eismeeres, 1908, p. 11.

Campanularia verticillata BiLLArD, Révision des espéces types d’ Hydroides de la Collection Lamouroux, 1909, p. 311,

Campanularia verticillata JipErEOLM, Northern and Arctic Invert., IV, Hydroiden, 1909, p. 69.

Campanularia verticillata Brocr, Die Hydroiden der arktischen Meere, 1909, p. 188.

Campanularia verticillata Fraser, C. M., West Coast Hydroids, 1911, p. 33.

Campanularia verticillata Kramp, Paur L., Report on Hydroids of Danish Exped. to Northeast Greenland, 1911,
p. 393,

Campanularia verticillata Krame, Pavwr L., Hydroids collected by the Tjalfe Exped. to the West Coast of Greenland,
1913, p. 30.

Trophosome.—Colony erect, branched; stem and main branches polysiphonic.! Colony
attaining a height of 14 inches, but usually considerably less. The pedicels originate in irreg-
ular whorls or verticels from the tubes of the polysiphonic stem and branches, there being
usually 5 to 9 pedicels in one of these irregular whorls. Whorls about 2 mm. apart, as a
rule; but they become less regular and more approximated toward distal ends of the branches,
projecting at a wide angle from the stem or branch. A medium-sized branch consists of six
tubes and the verticils are usually composed of six pedicels, one from each tube. The pedicels
and hydrothec® together measure about 2.5 mm. Pedicels often annulated throughout, but
the annulations are more distant on the median portion than near the end. Just below the
hydrothece are two deep annular constrictions rather near together, resulting in a globular
appearance of the extreme distal end of the pedicel. The hydrothecs are broadly campanulate,
rather large and with rigid walls, the margin being ornamented with a regular series of usually
16 teeth which are more or less squared or truncated at the ends. Thereis a well-marked
thickening of the hydrothecal walls near the bottom which constricts the hydrothecal cavity
and forms a poorly differentiated basal chamber below the hydranth and has the effect of a
diaphragm, indeed constitutes one in the opinion of the present writer.

Gonosome.—The gonangia are situated on the branches between the verticils of pedicels,
being thickly scattered on all sides and more numerous than the pedicels in the specimen de-
scribed. They are flask-shaped with a narrowed somewhat tubular neck that is usually unsym-
metrically placed and ends in a round aperture. The gonangia are supported on short ped-
uncles and are, on the average, about half the length of the pedicels. They contain simple
blastostyles bearing simple sporosacs.

! Hargitt (1908) has shown that there are connections of ccenosarc between the tubes.

0
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A specimen from off the Alaska coast (station 2850) is considerably larger than the one
described, the whorls of pedicels are more distant and there are sometimes as many as nine
pedicels in a whorl. This probably represents Campanularia fascia Torrey.! I find no dif-
ference, however, that can be regarded as specific. Another specimen (station 2858) from
near Sitka, Alaska, depth 230 fathoms, is more bushy and dendritic in its habit, the branches
often being more or less contorted like those of an oak tree. The gonangia are more slender,
especially in the distal neck. Here again there is nothing that seems to justify a separation
from C. verticillata. - It is doubtless the form described as C. eircula Clark.?

Distribution.—In American waters. Labrador (Packard); Nova Scotia (Nutting); New
England coast (Verrill and Nutting); Bering Sea (Jiiderholm); Alaska (Clark, Nutting); Puget
Sound (Nutting); Californian coast (Torrey, Nutting). Albatross station 2850, lat. 54° 52’ N.;
long. 159° 46" W., 21 fathoms. Albatross station 2858, lat. 58° 17’ N.; long. 148° 36’ W., 238
fathoms. Kodiak Harbor (Harriman Exped.). Numerous stations along the Alaskan Coast
(Nutting, manuseript).

General distribution.>— Sweden (Segerstedt), Norway (Bonnevie, Broch), North Sea
(Broch); Iceland (Saemondsson); Greenland (Levinsen, Hartlaub); Spitzbergen (Marktanner-
Turneretscher) ; Murman Sea (Jiderholm); White Sea (Schydlowsky); Barents Sea (Thompson);
Polar Sea (Bergh); British Islands (Hincks and others); Helgoland (Hartlaub); Denmark
(Levinsen); France (Billard); McMurdo Bay, Antarctic (Hickson and Gravely).

Bathymetric distribution.—Shallow water down to 600 meters off the Norwegian coast
(Bonnevie), 230 fathoms off the Atlantic coast (Nutting).

This species as above indicated has a very extensive distribution throughout the Northern
Hemisphere except in Asiatic waters. The extension of the species into the Antarctic regions
rests on the form described as C. verticillata var. grandis, Hickson and Gravely. The author
has seen one specimen from Japanese waters that is apparently of this species and if this is
true the distribution should be extended to Asiatic waters.

CAMPANULARIA VOLUBILIS (Linnzus).
Plate 1, figs. 4-6.

Sertularia volubilis LINn&vs, Systema Nature, ed. 10, 1758, p. 811.

Sertularia volubilis Hourruyn, Natuurlijke Historie, vol. 17, 1761-1773, p. 556.

Sertularia uniflora Parras, Elenchus Zoophytorum, 1766, p. 121.

Sertularia volubilis LiNnN£Us, Systema Nature, ed. 12, 1767, p. 1311,

Sertularia uniflora BoppAgrT, Lyst der Plant dieren, 1768, p. 151.

Sertularia uniflora Evuts, Philos. Trans. Royal Society, vol. 571, 1768, p. 434.

Sertularia volubilis MaratT1, De Plantis Zoophytis, etc., 1776, p. 32.

Sertularia volubilis Fasricius, Fauna Greenlandica, 1780, p. 444.

Sertularia uniflora WiLkins and Herssr, in Pallas, Characteristik der Thierpflanzen, 1787, p. 160,
Campanularia volubilis Esper, Die Pflanzenthiere, vol. 3, 1788-1830, p. 168,

Sertularia volubilis GMELIN, in Linneus, Systema Nature, ed. 13, vol. 1, part 6, 1790, p. 3851,
Sertularia volubilis Esper, Fortsetzungen der Pflanzenthiere, vol. 2, 1794-1806, pl. 30.
Sertularia volubilis BErkeNrOUT, Synop. Nat. Hist. Gt. Britain, vol. 1, 1795, p. 218.
Sertularia volubilis Bosc, Histoire naturelle des Vers, vol. 3, 1802, p. 96,

Sertularia volubilis Jameson, Catalogue animals of the class Vermes, 1811, p. 564.

Sertularia volubilis OkEN, Lehrbuch der Naturgeschichte, pt. 3, 1815, p. 92.

Sertularia volubilis Stewarr, Elements of Nat. ITist. Animal Kingdom, ed. 2, vol. 2, 1817, p. 444.
Campanularia volubilis ScawelcaER, Handbuch der Naturgeschichte, 1820, p. 425.

Sertularia volubilis FLEMiNG, Edinburgh Philos. Journ., vol. 2, 1820, p. 88.

Campanularia volubilis Risso, Histoire Naturelle, vol. 5, 1826, p. 309.

Sertularia volubilis Hoaa, On the Nat. Hist. of the Vicinity of Stockton-on-Tees, 1827, p. 34.
Campanularia volubilis FLemine, Hist,Brit. Anim., 1828, p. 548.

Campanularia volubilis de BLainviLLE, Manuel d’Actinologie, 1834, p. 472.

Sertularia volubilis Kirny, On the Hist., Habits, and Instincts of Anim., 1835, pp. xii, 169.

-

! Hydroids of the Pacific coast, 1902, p. 52.
. ?Proc. Philadelphia Acad. Nat. Sci., 1876, p. 213.
3 The author desires here to state that he has made extensive use of the excellent monograph of Jiderholm, ‘‘North-
ern and Arctic Invertebrates, Hydroiden,” 1909, in working out the distribution of the Campanularidee. He has
also availed himself largely of the data given in Broch’s fine monograph *Die Hydroiden der Arktischen Meere,’ 1909.
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Campanularia volubilis MiLNE EpwARDs, in Lamarck, Hist. Nat. Anim. sans Vert., 1836, p. 132,

Campanularia volubilis TEMPLETON, Catalogue species of rayed animals found in Ireland, 1836, p. 466.

Campanularia volubilis HassaLy, Cat. of Irish Zooph., 1841, p. 169.

Campanularia volubilis HyNpMAN, Ann. Mag. Nat. Hist., vol. 10, 1842, p. 20,

Campanularia volubilis MacGILLIVRAY, Cat. of Marine Zooph. found in the neighborhood of Aberdeen, 1842, p. 465.

Campanularia volubilis THoMPSON, Report on the Fauna of Ireland, 1844, p. 238.

Campanularia volubilis LEUCKART, Verzeichniss der zur Fauna Helgolands gehdrenden wirbellosen seethiere, 1847
p. 138. .

Campanularia volubilis LaxpssoroucH, List of Zooph. found in the west of Scotland, vol. 2, 1848, p. 233.

Campanularia volubilis ForBes, Report on investigation of British Marine Zoology by means of the Dredge, 1851, p. 246.

Campanularia volubilis MAITLAND, Descriptio Systematica Animalium Belgii, etc., 1851, p. 43. .

Campanularia volubilis Sars, M., Beretning om en i Sommeren 1849, foretagen zoologisk Reise, etc., 1851, p. 138,

Campanularia volubilis Busk, An account of the Polyzoa and Sertularian Zooph. collected in the voyage of the

" Rattlesnake, 1852, p. 386. .

Campanularia volubilis L.ANDsBoROUGH, A popular history of Brit. Zooph., 1852, p. 163.
Campanularia volubilis Sars, M. Bemarkninger over det Adriatiske Havs Fauna, 1853, p. 387.
Campanularia volubilis THoMPson, Notes on Brit. Zooph., 1853, p. 433.

Campanularia
Campanularia
Campanularia
Campanularia
Campanularia
Campanularia
Campanularia
Campanularia
Campanularia
Campanularia
Campanularia
Campanularia
Campanularia

volubilis IrvINE, Cat. of Zooph. in Dublin Bay, vol. 1, 1854, p. 245.

volubilis HiNcks, Notes on Brit. Zooph., 1855, p. 130.

volubilis TEMPLER, Some remarks on Marine Fauna of S8outh Devon, 1855, p. 4576.
volubilis ALDER, Ann. Mag. Nat. Hist., ser., 2, vol. 18, 1856, p. 358.

volubilis THoMPsON, Nat. Hist. of Ireland, 1856, p. 458,

volubilis Morcnr, Fortegnelse over Grgnlands Blgddyr, 1857, p. 25.

volubilis Sars, G. O., Bidrag til kundskaben om Middlehavets Littoral-Fauna, 1857, p. 156,
volubilis ALDER, Cat. Zooph. of Northumb. and Durham, 1857, p. 35

volubilis GREENE, A Manual of the Subkingdon Ccelenterata, 1861, p. 94.
volubilis Hincks, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, p. 291.

volubilis ALDER, Trans. Tyneside Naturalists’ Field Club, vol. 5, 1863, p. 290.
volubilis ALDER, Trans. Tyneside Naturalists’ Field Club, vol. 6, 1864, p. 193.
volubilis ALLMAN, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 372.

Clytia volubilis Acassiz, A., I1l. Cat. Mus. Comp. Zool., No. 2, 1865, p. 77.

Campanularia volubilis ALpER, Nat. Ilist. Trans. Northumb. and Durham, vol. 1, 1867, p. 49,

Campanularia volubilis MArcUSEN, Zur Fauna des Schwarzen Meeres, 1867, p. 358,

Campanularia volubilis Hincks, British Hydroid Zoophytes, 1868, p. 160.

Campanularia volubilis Donrrz, Ueber einige niedere Seethiere, 1869, p. 11.

Campanularia volubilis NormAN, Shetland final Dredging Report, vol. 2, 1869, p. 322,

Laomedea volubilis ALuMan, Gymnoblastic Hydroids, 1871, p. 157. '

Campanularia volubilis VERRILL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364; Invertebrate Animals of Vineyard Sound,
1873, p. 114.

Campanularia volubilis McINTOsH, Ann. Mag. Nat. Hist., ser. 4, vol, 13, 1874, p. 208.

Campanularia volubilis VERRILL, Amer. Journ. Sci., vol. 7, 1874, p. 44,

Campanularia volubilis Hincks, Ann, Mag. Nat. Hist., ser, 4, vol. 13, 1874, p. 147.

Campanularia volubilis MERESCHKOWSKY, Ann. Mag. Nat. Hist., ser. 5, vol. 2, 1878, p. 322,

Clytia volubilis MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 215,

Campanularia volubilis LevinseN, Meduser, Ctenophorer og Hydroider fra Grénlands Vestkyst, 1892, p. 26,

Campanularia volubilis CRAwFORD, Ann, Mag. Nat. Hist., ser. 6, vol. 16, 1895, p. 260.

Campanularia volubilis MARKTANNER-T U NERETSCHER, Hydroiden von Ost-Spitzbergen, 1895, p. 405,

Campanularia volubilis HArtLAUB, Die Hydromedusen Helgolands, 1897, p. 451,

Campanularia volubilis BoNNEVIE, Norwegian North Atlantic Exped., 1899, p. 72.

Campanularia volubilis VersLuys, Hydraires Calypteroblastes de la Mer des Antilles, 1899, p. 30.

Campanularia volubilis Hararrr, Synopsis of N. A, Invert., 1901, p. 384, :

Campanularia volubilis Harrraus, Hydroiden aus dem Stillen Ocean, 1901, p. 32,

Campanularia volubilis Nurring, Hydroids of the Woods Hole Region, 1901, p. 345,

Campanularia volubilis Torrey, Hydroida of the Pacific Coast, 1902, p. 54.

Campanularia volubilis Torrey, Hydroids of San Diego Region, 1904, p. 13,

Campanularia volubilis Broch, Nordsee Hydroiden, 1905, p. 11.

Campanularia volubilis Brocu, Thecophora Hydroiden von dem nérdlichen Norwegen, 1908, p. 28.

Campanularia volubilis JApErmoLM, Die Hydroiden des Sibirischen Eismeeres, 1908, p. 10. ~ -

Campanularia volubilis JipErHOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 67.

Campanularia volubilis Hararrr, Hydroids of Woods Hole, 1909, p. 273.

Campanularia volubilis Brocu, Die Hydroiden der arktischen Meere, 1909, p. 184,

Campanularia volubilis FRAsER, West Coast Hydroids, 1911, p. 31,

Campanularia volubilis Kramr, Hydroids of Danish Exped. to Northeast Greenland, 1911, p, 389.

Campanularia verticillata Kramp, Hydroids collected by the Tjulfe Exped. to the West Coast of Greenland, 1913, p. 29,
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Trophosome.—Colony* consisting of a number of unbranched pedicels arising from a creeping
rootstock. The rootstock is parasitic on Sertularella polyzonias and creeps irregularly over the
branches and hydrothecs of the latter. It is more or less annulated or twisted in places, but
in general is quite smooth. The pedicels arise irregularly and vary greatly in height, but are

-seldom more than 1.5 mm. long. They are usually annulated throughout, the annulations often
being oblique and thus giving a spirally twisted appearance described by Hincks.? The annu-
lations on the distal part are often less close than on the proximal part of the pedicels. There is
often a well-marked spherical annulation just below the hydrotheca. The hydrotheca is small,
deeply campanulate or broadly tubular, a typical one being about 1} times as long as wide. The
sides are parallel for the greater part of their length and the margin bears about 12 rather shallow
but clean-cut teeth. The diaphragm is of the same type as described under C. verticillata,
being a mere annular thickening of the perisarc near the bottom of the hydrotheca, which forms
a constricted passage between the hydrothecal chamber and a small and not well defined basal
chamber. The hydranths are of the usual campanularian type.

Gonosome.—Gonangia much as in C. verticillata but with a shorter neck, being flask-shaped
with a narrow neck, round aperture and walls not regularly annulated. The sexual products
mature in sporosacs before being extruded from the body.

This species was confused with Clytia johnstoni by several of the earlier writers, notably John-
ston himself.* This was pointed out by Alder,* who described the species C. johnstoni to accom-
modate the form mistaken for Campanularia volubilis by Johnston.

Distribution.—American. Labrador (Hincks); Gulf of St. Lawrence (Packard); New
England Coast (Verrill, Nutting, Hargitt); Pacific Coast, California (Torrey); Bering Sea
(Station 3511, 39 fathoms); Bare Island, (Hartlaub).

General Distribution.—This species has a very wide circumpolar and north temperate dis-
tribution. Norway (Bonnevie); North Sea (Broch); Iceland (Saemondsson); Greenland (Le-
vinsen); Spitzbergen (Marktanner-Turneretscher); Barents Sea (Thompson); White Sea (Schyd-
lowsky); British Islands (Hincks, Alder and others); Helgoland (Hartlaub); Mediterranean
Sea (Heller). ‘

CAMPANULARIA INTEGRA Macgillivray.

Plate 1, fig. 7; plate 2, fig. 3.

Campanularia integra MaceiLLIVRAY, Ann. Mag. Nat. Hist., vol. 9, 1842, p. 465. \
Campanularia integra THoMPSON, Report on Fauna of Ireland, Invertebrata, 1844, p. 283,
Campanularia integra JornstoN, Hist, Brit. Zooph., 1847, p. 109.

Capsularia integra GrAY, List of Brit. Anim., pt. 1, 1848, p. 86.

Campanularia integra Cocks, Contributions to the Fauna of Falmouth, 1849, p. 93.
Campanularia integra MArTLAND, Descriptio systematica animalium Belgii Septentrionalis, 1851, p. 43.
Campanularia integra LANDSBOROUGH, A popular history of Brit. Zooph., 1852, p. 165.
Campanularia integra Sars, M., Nyt Mag. for Naturvidenskaberne, vol. 7, 1853, p. 387,
Campanularia integra THoMPsON, Ann. Mag. Nat. Hist., ser. 2, vol. 11, 1853, p. 443,
Campanularia integra Gosse, Manual of Marine Zoology, vol. 1, 1855, p. 25.

Campanularia integra Hincks, Ann. Mag. Nat. Hist., ser. 2, vol. 15, 1855, p. 130.
Campanularia integra TrOMPSON, Nat. Hist. of Ireland, vol. 4, 1856, p. 459.
Campanularia integra ALDER, Cat. of Zooph. Northumb. and Durham, 1857, p. 38.
Laomedea integra Aaassiz, L., Cont. to Nat, Hist. U. 8., 1862, vol. 4, p. 335.

Campanularia integra Hincks, Ann. Mag. Nat. Hist, eer. 3, vol. 10, 1862, p. 361.
Campanularia integra ALLmaN, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 372,
Campanularia integra McInTosn, Proc. Royal Soc. Edinburgh, vol. 5, 1866, p. 602.
Campanularia integra Hincks, British Hydroid Zoophytes, 1868, p. 162.

Campanularia integra VERRILL, Proc. Amer. Assn. Adv. Sci., 1873, p. 364.

! The trophosome described is from station 3511, Bering Sea. The gonosome is described from a specimen from
Eastport, Maine. .
* 2 British Hydroid Zoophytes, 1868, p. 161.
3 Hist. Brit. Zooph., 1847, vol. 1, p. 107.
4 Cat, Zooph. Northumb. and Durham, 1857, p. 35.
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Campanularia integra CLARK, Alaskan Hydroids, 1876, p. 215,

Campanularia integra Merescukowsky, Ann. Mag. Nat. Hist., ser. 5, vol. 2, 1878, p. 323.

Campanularia integra Beran, Goplepolyper fra Kara-Havet, 1887, p. 333.

Campanularia integra (part) LEvINsEN, Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1893, p. 26.
Campanularia integra Hartraus, Hydroiden aus den Stillen Ocean, 1901, p- 353.

Campanularia integra JAipErEOLM, Hydroiden S8chwed. Zool. Polar Exped., 1902, p. 9.

Campanularia integra JipErBOLM, Zur Kenntnis der Hydroiden fauna des Berings Meeres, 1907, p. 2.

Campanularia integra BiLarp, Hydroides de Madagascar, 1907, p. 340.

Campanularia integra JiveroLm, Die Hydroiden des Siberischen Eismeeres, 1908, p. 10.

Campanularia integra Fraser, West Coast Hydroids, 1911, p. 31.

Campanularia integra (part) Krampe, Report on Hydroids of the Danish Exped. to Northeast Greenland, 1911, p. 288,
Campanularia integra (part) Krame, Hydroids collected by the Tjalfe Exped. to the West Coast of Greenland, 1913,

. 28. ‘

Caml;)anularia integra StecrOW, Hydroidpolypen der japanischen Ostkiiste, pt. 2, 1913, p. 73.

Trophosome.!—Colony consisting of a creeping rootstock growing over a laminarian and
sending off numerous lateral offshoots which extend in all directions over the surface of the
plant. There are few, if any, regular annulations of the rootstock except where it branches.
The pedicels are upright and irregularly distributed, attaining a height, with the hydrotheca,
of about 5 mm. The pedicels are slender, more or less annulated throughout, although the
annulations are unequally distributed and less closely set a short distance below the hydrothecz.
The annulations are often so oblique as to give a spiral effect. There is a globular annulation
just below the hydrotheca. The hydrothece are broadly campanulate, usually flaring some-
what toward the margin. A typical one is about as high as wide at the margin. They vary
considerably even in the same colony, sometimes being more tubular and considerably longer
than wide. The margin is perfectly even and well defined and often reduplicated in the speci-
men described. The hydrothecal walls are thickened near the bottom, forming an internal
ridge or shelf on which the hydranth rests and limiting an ill defined basal chamber. The
hydranths have the ordinary campanularian structure.

Gonosoine—The gonangia are borne on the rootstocks, are oblong-oval in outline and regu-
larly and strongly annulated; the annulations being oblique and imparting a spiral effect.
Margin circular, wide and smooth. Pedicels short and smooth. Sexual products borne on
fixed sporosacs.

The writer can not agree with Levinsen, Jiderholm, and Broch, in combining C. caliculata
Hincks and C. integra Macgillivray in one species under the name of the latter. While it is true
that an intergrading series of the hydrotheces may be found, especially in taking calyces in all
stages of growth (asin a large colony of C. caliculata where the thickening is largely a matter
of age), the gonangia of the two are so different that their identity can not be assumed without
a very serious stretch of the imagination.

Broch, who discusses this matter at length,® says that the gonangia of the two species
intergrade, but I have seen no instance of the kind and, as the two may occur together, a very
careful dissection would be necessary to place the matter beyond doubt. In general the hydro-
thece are noticeably smaller and thinner-walled in (. integra, and the gonangia more slender
and distinctly annulated. It should be understood moreover that the present writer repudiates
the idea that occasional intergradation in these low forms is sufficient ground for uniting
species that are usually and perfectly distinguishable.

Distribution.—American. Labrador (Hincks); New England Coast (Agassiz and Hargitt);
Alaska (Clark); Bering Sea (Jiderholm); Puget Sound (Nutting); Albatross station 2975, lat.
34° 01’ 30"" N.; long. 119° 29’ 00"’ W., 36 fathoms, off southern California.

General distribution.—Sweden (Jiderholm); Norway (Broch); Spitzbergen (Jiderholm);
White Sea (Schydlowsky); Arctic Sea (Bergh); Great Britain (Hincks and others) ; Mediterranean
(Sars); Cape Verde Islands (Ritchie); Port Natal (Billard); Australia (Bale); New Zealand
(Farquhar) ; Patagonia (Jiderholm); Chile and Straits of Magellan (Hartlaub); Japan (Stechow).

Bathymetric distribution.—One to 100 fathoms.

! Description of a specimen collected off Cape Ann by the United States Fish Commission.
2 Die Hydroiden der arktische, Meere, 1909, p. 185,
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CAMPANULARIA SPIRALIS, new species.!
Plate 2, fig. 1.

Trophosome.>—Colonies growing in dense masses around stems of other hydroids. Pedicels
unbranched, springing from a creeping rootstock. Pedicels reaching a length of 11 mm., smooth
for the most part, there being a few definite annulations just below the hydranth and often
also at the base of the pedicel. Rarely the pedicel is more extensively annulated. The hydro-
thecm are very large for this group, averaging about twice the length of C. integra, elongate-
campanulate, more than twice as long as wide at the margin which is somewhat flaring and
perfectly smooth. The actual measurement of a typical hydrotheca is 1.2 mm. in length.
There is & thickening at the bottom of the hydrotheca as in allied species, but the hydrothecal
walls in general are not extensively thickened. Hydranth of the usual campanularian type
with a trumpet-shaped proboscis and about 24 tentacles.

Gonosome.—Gonangia growing almost sessile on the creeping rootstock, excessively elon-
gated, attaining a length of 4.5 mm. and being about five and one-half times as long as broad.
Its surface is deeply corrugated, the corrugations appearing as an ascending spiral and marked
by an ascending spiral plate or flange that forms a conspicuous ornamentation. A long oval
sporosac occupies a little more than the lower half of the gonangium, and this is embraced by
a set of longitudinal bands which rise above it and break up distally with a number of fine
strands attached to the inner surface of the gonangium.

Type-locality—Station 4794, Staritschkof Island, Kamchatka, S. 70° W., 5 miles, 58
fathoms.

Type.—Cat. No. 34526, US.N.M. Cotype in the Museum of Natural History, State Uni-
versity of JTowa. °

This species, although not known to be American, is included in the present work for pur- -
poses of comparison with allied forms. It is quite probable, moreover, that it will eventually be

found in American waters.
CAMPANULARIA RITTERI Nutting.

Plate 2, fig. 2.

Campanularia ritteri Nurrting, Hydroids of Harriman Alaska Exped., 1901, p. 171.

Campanularia ritteri FrasEr, West Coast Hydroids, 1911, p. 33.

Campanularia integra (part) Kramp, Report on Hydroids collected by the Danish Exped. at Northeast Greenland,
1911, p. 388.

Campanulfnh ritteri (under name of C. integra) Krame, Hydroids collected by the Tjalfe Exped. to the West
Coast of Greenland, 1913, p. 28.

Trophosome.*—Usually consisting of unbranched pedicels growing directly from a creeping
rootstock, which is not regularly annulated. Pedicels long and slender, often from two to three
times the length of the hydrotheca and with two or three annulations at their proximal end and a
spherical annulation at the distal end. Otherwise they are usually without distinct annulation.
The hydrothece are long for this genus, tubular, their sides being nearly parallel and with a round,
perfectly smooth rim. Hydranths not present.

Gonosome.*—Gonangia large, tubular, about three times as long as wide, coarsely and regu-
larly annulated, with the annulation nearly horizontal. Pedicel very short, borne on the root-
stock and not annulated. Gonangial contents, numerous developing ova closely packed
around the blastostyle.

Distribution.—This species is known only from the type locality, which is Juneau, Alaska,
depth 20 fathoms, and from off the Californian coast, 31 fathoms. This resembles C. spiralis
more nearly than any other species known to me, but the hydrothecs and pedicels are smaller

1 By the courtesy of the Hon. Geo. M. Bowers, late U. 8. Commissioner of Fisheries, the writer has permission to
include in this monograph the descriptions of a number bf species of Campanularidee which were to be included in a
report on the Hydroids collected in the Northwest Pacific by the Albatross in 1906, -

28pecimen from station 4794,
3 Described from type-specimens from Juneau, Alaska.
* Described from a specimen from Station 2976 off the Californian coast; depth, 81 fathoms.
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than in that species and the gonangia are much less slender and have the corrugations horizontal
instead of spirally disposed.

CAMPANULARIA PTYCHOCYATHUS Allman,
Plate 2, fig. 4.

Campanularia ptychocyathus ALLMAN, Challenger Reports, Hydroida, pt. 2, 1888, p. 20, pl. 10, figs. 2, 2a.
The following is the entire original description:

Trophosome.—Hydrocaulus a creeping stolon sending off at short intervals the peduncles of the hydrothecs.
Hydrothecs obconical, deep, with the margin deeply dentate and with the walls for some distance below the orifice
very thin and collapsible; peduncles long, annulated at intervals.

Gonosome.—Gonangia borne by the creeping stolon, destitute of annulation, deep, cylindrical, but narrowing
towards the base, where they are supported on a short annulated peduncle, and with a constriction just below the
wide truncated summit; orifice wide, circular, occupying the summit of the gonangium, '

Locality.—Bahia, Brazil.

This species has not, I believe, been reported since its original discovery by the Challenger.
CAMPANULARIA DENTICULATA Clark.

Plate 3, figs. 6, 7.

Campanularia denticulata CLARK, Proc. Acad. Nat. Sci., Philadelphia, 1876, p. 213.
Campanularia denticulata NvrTing, Hydroids of Harriman Alaska Exped., 1901, p. 171,
Campanularia denticulata FraseRr, West Coast Hydroids, 1911, p. 29. ‘

Trophosome !—Colony consisting of a creeping rootstock growing over other hydroids
and giving off erect, usually, but not always, simple pedicels. The rootstock is intertwined
around its support in a very complex manner, so that the pedicels are often in thick-set clumps.
The rootstock is considerably thicker than the pedicels and its surface is smooth. The pedicels
are exceedingly variable in length, but sometimes attain a length of 3 mm. They usually
show three or four distinct large annulations at their distal ends and smaller but more numerous
ones at their proximal ends and are commonly without regular annulations throughout their
mediar portions. Exceptionally, however, they are annulated throughout. The hydro-
thece are rather large, campanulate, with walls quite thin and collapsible. The margin bears
"12 to 16 sharply pointed teeth and the diaphragm is quite distinct, leaving a rather larger basal
chamber than in the nearest allies of this species. ,

Gonosome.—The gonangia have hitherto been undescribed. They are borne sometimes on
the rootstocks and sometimes on the pedicels. They are quite large, elongate-ovate in form,
borne on a short annulated stalk, and have a very wide aperture which occupies the entire
truncated distal end of the gonangium without any evident rim or collar. They contain from
two to four developing ova or aporosacs. .

Distribution.—The type-locality is Port Etches, Alaska; also reported from Orca, Alaska
(Nutting), and San Pedro, California (Torrey). The latter identification, however, seems very
doubtful to the present writer, judging from Torrey’s description and figures.?

CAMPANULARIA HESPERIA Torrey.
Plate 3, fig. 5.

Campanularia hesperia TorrEY, Hydroids of the San Diego Region, 1904, p. 12.
Campanularia hesperia Fraser, West Coast Hydroids, 1911, p. 31,

Trophosome.*—Colony consisting of a creeping rootstock which is undulating but not regu-
larly annulated. Stems in the form of unbranched pedicels which are erect, rigid, shorter

! Description of a specimen from station 2865, lat. 48° 12/ N.; long. 122° 49’ W.; 40 fathoms.

3 Torrey afterwards, 1904, decided that the species that he had called C. denticulata is really separate He de-
geribes it inder the name of Clytia universitatis. Hydroids of the San Diego region, 1904, p. 19.

3 Described from specimens sent by Doctor Torrey and labeled “ C. hesperia, La Jolla, California, July, 1903 ¥’
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proportionally than in many allied species. Pedicels with two or three annulations just below
the hydrothecs and a number at basal end. There are also usually one or two distinct groups
of annulations on the median portions of the pedicels. Hydrothece deeply campanulate with
straight lateral outlines, widening gradually from basal part to margin and nearly twice as long
as broad.! There are 12 well marked, sharply pointed marginal teeth. The diaphragm is well
marked and there is a proportionally large and deep basal chamber between the hydranth and
the stem proper.

Gonosome.—Unknown.

Until the gonosome is found the present writer agrees with Doctor Torrey in assigning a
specific name to this form although it may prove a synonym when the gonangia are known.

Distribution.—La Jolla, California, growing on alga.

CAMPANULARIA HINCKSIH Alder.
Plate 3, figs. 3, 4.

Campanularia volubilis var, HiNcks, Ann, Mag. Nat. Ilist., ser. 2, vol. 11, 1853, p. 180.

Campanularia hincksii ALDER, Cat, Zooph. Northumb. and Durham 1857 p. 37.

Campanularia hincksii ALDER, Trans. Tyneside Nat. Field Club, vol. 3, 1858, p. 127.

Campanularia hincksii ALDER, Ann. Mag. Nat. Hist., ser. 3, vol. 5, 1860, p. 74.

Campanularia hincksii Hincks, Ann, Mag. Nat. Hist., ser. 3, vol. 7, 1861, pp. 279, 281.

Campanularia hincksii Hincks, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, pp. 152, 161.

Campanularia hincksii Acassiz, L., Cont. Nat. Hist. U. 8., vol. 4, 1862, p. 854.

Campanularia hincksti ALDER, Tyneside Nat. Field Club, vol. 6, 1864, p. 193.

Campanularia hincksii ALLMAN, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 372.

Campanularia hincksii ALDER, Nat, Hist. Northumb. and Durham, vol. 1, 1867, p. 50.

Campanularia hincksit NorMAN, Report of committee appointed for the purpose of exploring the coast of the Hebrides
by means of a dredge, pt. 2, 1867, p. 199.

Campanularia hincksii Hincks, British Hydroid Zoophytes, 1868, p. 162.

Campanularia hincksii Noruax, Shetland final Dredging Report, pt. 2, 1869, p. 322.

Campanularia hincksit VErriLL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364,

Campanularia hincksit McINToss, Ann. Mag. Nat. Hist., ser. 4, vol. 13, 1874, p. 208.

Campanularia hincksii Sars, G. O., Bidrag til Kundskaben om Norges Hydroider, 1878, p. 34.

Campanularia hincksii WiNnTHER, Fortegnelse over de i Danmark og dets Nordlige Bilande fundna Hydroide Zoophyter,
1880, p. 263.

Campanularia hincksii BEroH, Goplepolyper fra Kara-Havet, 1887, p. 333.

Campanularia hincksii CraAwrorp, J. H., Ann. Mag. Nat. Hist., ser. 6, vol. 16, 1895, p. 260.

Campanularia hincksit BoNNEVIE, Norwegian North Atlantic Exped., 1899, p. 72.

Campanularia hincksii Nurring, Hydroids of the Woods Hole Region, 1901, p. 345.

Campanularia hincksii HarGrTT, Synopsis of North Amer. Invert., pt. 1, 1901, p. 383.

Campanularia hincksii Torrey, Hydroida of the Pacific Coast, 1902, p. 53.

Campanularia hincksii Torrey, Hydroids of the San Diego Region, 1904, p. 13.

Campanularia hincksii JipERHOLM, Aussereuropaische Hydroiden, 1905, p. 268.

Campanularia hincksii BRowNg, Hydroids collected by the Huzley from the north side of the Bay of Bmcay, 1907, p. 16.

Campanularia hincksii BiLLARD, Travailleur et Talisman, Hydroides, 1907, p. 172,

Campanularia hincksii JiperioLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 67.

Campanularia hincksit Brocn, Die Hydroiden der arktischen Meere, 1909, p. 235.

Campanularia hincksii Fraser, West Coast Hydroids, 1911, p. 31.

Campanularia kincksii Brocs, Hydroiduntersuchungen, No. 3, 1912, p. 49.

Campanudaria hincksii Stecaow, Hydroidenpolypen der japanischen Ostkilste, pt. 2, 1913, p. 77.

Trophosome.*—Colony consisting of a creeping rootstock which is smooth. Pedicels un-
branched, long, slender, twisted at base, with two or three spherical annulations near the distal
end and w1th the median portion smooth. Hydrotheca deep, large, with parallel sides longitudi-
nally lined, the lines running downward from between the marginal teeth, teeth large, square-
topped, about 12 in number.

! Doctor Torrey in his description states that the hydrothecw are less than half as broad as long, but his figure
measures more than half as broad as long,

? There being no good specimen of this species at hand, the writer takes the following description from that of
Hincks (British Hydroid Zoophytes, 1868, p. 162), adapting it in form to the other specific descriptions in the present
work.
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Gonosome.—Gonangia elongate-oval, with a wide truncated distal end and with distinetly
but usually irregularly annulated walls, the annulations ordinarily being shallower than in
Clytia joknsoni, a species which it greatly resembles. The ova are numerous and piled up like
balls, forming an elongated central mass.
~ American distribution—New England coast (Verrill, Nutting); Pacific coast, California,
(Torrey); off Florida coast (Nutting MSS.). ‘

General distribution.—British Islands (Alder and Hincks), Norway (Bonnevie), North Sea
(Broch), Polar Sea (Bergh), Sweden (Segerstedt), Bay of Biscay (Browne), Mediterranean
(Heller), Morocco (Billard), Azores (Jiiderholm), West Africa (Billard), Japan (Stechow).

Bathymetric distribution.—10 to 444 fathoms. The latter depth is reported by Browne
from the Bay of Biscay,' and is the greatest depth reported for any of the Campanularida.

The hydrothecw of this species bear a close resemblance to those of C. kincaidi Nutting.

CAMPANULARIA GR(ENLANDICA Levinsen.
Plate 3, figs. 1, 2.

Campanularia granlandica LEVINSEN, Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1893, p. 63.

Campanularia lineata Nurting, Hydroids from Alaska and Puget Sound, 1899.

Campanularia lineata Nurring, Hydroids of the Harriman Alaska Exped., 1901, p. 171,

Campanularia lineata HarTLAUB, Hydroiden aus dem Stillen Ocean, 1901, p. 353.

Campanularia grenlandica JipErunoLM, Die Hydroiden des Siberischen Eismeeres, 1908, p. 10.

Campanularia grenlandice Brocn, Hydroiduntersuchungen I, Thecophora Hydroiden von dem nardlichen Norwegen,
1908, p. 32. ’

Campanulilria granlandica Brocm, Die Hydroiden der arktischen Meere, 1909, p. 187.

Campanularia grenlandica JXpernoum, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 67.

Campanularia grenlandica Fraser, West Coast Hydroids, 1911, p. 31.

Campanularia greenlandica Kraup, Report on Hydroids of the Danish Exped. to Northeast Greenland, 1911, p. 390.

Campanularia grenlandica Srecuow, Hydroiden den Miinchener Zoologischen Staatssammlung, 1912, p. 356.

Campanularia grenlandica Kraup, Hydroids collected by the Tjalfe Exped. to the West Coast of Greenland, 1913,
p. 29.

Trophosome.*—Colony growing from a crecping rootstock which branches profusely and
winds around the stem of another hydroid, irregularly wavy but not distinctly annulated.
The pedicels are rather long for this group, sometimes attaining a length of over 4 mm. They
are closely and regularly annulated throughout their upper and median portions, and more
sparsely annulated or even smooth on their basal parts. Usually, however, there are a few
distinet annulations immediately above the pedicel origin, and sometimes the pedicels are
closely annulated throughout. The hydrothece are large and marked by very strong longi-
tudinal lines which originate between the hydrothecal teeth and, pass straight downward
following the surface of the hydrothecal wall to its bottom. The teeth are remarkably strong
and clear cut, evenly rounded and usually 12 in number. The diaphragm is very near the
bottom of the hydrotheca and consists of the annular shelf-like thickening of the hydrothecal
walls so near the true bottom that it might easily escape notice.

(fonosome.—The gonangia are borne on the rootstock and are usually flask-shaped with
a tubular neck and round narrow orifice. A typical one is about 2 mm. in height and about
two and a half times as long as wide. The walls are often indistinctly corrugated, but are
generally smooth. The gonangia contain fixed sporosacs. ,

Distribution.—The type-locality for this species is Davis Straits, 46 m. Other localities,
Puget Sound (Nutting); Glacier Bay, Alaska (Nutting).

General distribution.—Coast of Norway (Broch), Siberian Sea (Jiderholm), Arctic Sea
(Broch), West Greenland (Levinsen), White Sea (Schydlowsky), Japan (Stechow).

! Journ. of Marine Biological Assn., vol. 8, No. 1, Sept. 1907, p. 24,
? Description of a specimen collected by the Albatross in Bering Sea at station 4777, Semisopochnoi Island, r. t. 8.
44° W, L. t. 8. 4° W. about 12 miles (lat. 52° 11” N_; long. 179° 497 1.),
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CAMPANULARIA KINCAIDI Nutting.

Plate 4, figs. 2, 3.

Campanularia kincaidi Nurring, Hydroids from Alaska and Puget Sound, 1899, p. 743,
Campanularia Fincaidi HArtrAUB, Hydroiden aus dem Stillen Ocean, 1901, p. 353.
Campanularia kincaidi Fraser, Hydroids of the West Coast of North America, 1911, p. 31.

Trophosome.'—Hydrocaulus springing from a creeping rootstock, unbranched. The
pedicels are rather long and slender, from two to four times the length of the hydrotheca,
annulated at the proximal and distal ends and often with one or two annulations in the middle.
The hydrothece are small, considerably smaller than in allied species; tubular, being usually
about three times as long as wide and with the hydrothecal walls almost parallel for about
half their length; margin armed with from seven to ten long acuminate teeth; hydrothecal
walls distinctly fluted, the vertical flutings corresponding in number to the teeth and extending
downward from the margin to the basal third of the hydrotheca.

Gonosome.—Unknown. ‘

This seems to be a very well marked species, in spite of considerable variation in the hydro-
thecal teeth. The general form and style of ornamentation is quite constant, and these hydro-
thece bear a very close general resemblance to those of Obelia bicuspidata Clark, but differ
in the teeth, which are distinctly bimucronate in the latter species, while they are sharply pointed
in C. kincaidi. 'This species differs from C. hincksii in being very much smaller and in having
acuminate instead of square tecth, and from C. grenlandica in shape and in the character of
the teeth.

I take pleasure in naming this species in honor of Prof. Trevor Kincaid, who has done
much to develop our knowledge of the marine fauna of the Puget Sound region.

Distribution.—Puget Sound (Nutting); Dodd’s Narrows, Vancouver Island (Fraser)

CAMPANULARIA RARIDENTATA Alder.
Plate 4, fig. 1.

Campanularia raridentata (Alder MSS.) Hincks, Ann. Mag. Nat. Hist., ser, 3, vol. 8, 1861, p. 292,
Campanularia raridentata ALDER, Ann. Mag. Nat. Hist., ser. 3, vol. 9, 1862, p. 315.

Campanularia raridentata WricnT, On the Reproduction of Thaumantias inconspicua, Quart. Journ., 1862, p. 222,
Campanularia raridentata ALDER, On the generative Zooid in Clavatella, 1863, p. 290.

Campanularia raridentata AuLMAN, Trans, Tyneside Naturalists’ Field Club, vol. 6, 1864, p. 290.
Campanularia raridentata ALLMAN, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 372.

Campanularia raridentata ALDER, Nat. Hist. Trans. Northumb. and Durham, vol. 1, 1867, p. 50.
Campanularia raridentata Hincks, British Hydroid Zoophytes, 1868, p. 176.

Campanularia raridentata ALtmAN, Gymnoblastic Hydroids, 1871, p. 97.

Campanularia raridentata McINTosH, Ann, Mag, Nat. Hist., ser. 4, vol. 13, 1874, p. 208,

Campanularia raridentata VErrILL, Check-list of Marine Invert., 1879, p. 16.

Campanularia raridentata BinLarp, Contributions 3 I'étude des Hydroides, 1904, p. 174.

Campanularia raridentata BiLLArD, Travailleur et Talisman, Hydroides, 1907, p. 173.

Campanularia raridentata Rircuige, The Marine Fauna of the Mergui Archipelago, The Hydroids, 1910, p. 809.
Campanularia raridentata Fraser, West Coast Hydroids, 1911, p. 32.

Campanularia raridentata STECHOW, Hydroidpolypen der japanischen Ostkiiste, vol. 2, 1913, p. 72.

Trophosome.>—Colony consisting of unbranched pedicels springing from a creeping root-
stock. Rootstock growing over specimens of Campanularia universitatis Torrey, very slender
and delicate, without regular annulations and rising into a thickened hump just below the
base of each pedicel. Pedicels distant, not branched. Pedicel and hydrotheca attaining a
height of 1.5 mm.; pedicel varying greatly in length, usually with a group of annulations at
each end with the intervening portion smooth. Occasionally, however, the pedicel is annulated
throughout. Hydrothecs long, campanulale, sometitnes almost tubmlar; margin with %

! Description of the typespecimen from Puget Sound.
? Description from specimens from Departure Bay, east coast of Vancouver Island, in collection of Dr. €. McLean
Fraser.
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to 10 rather prominent pointed teeth; diaphragm of the usual campanularian type with a
rather deep basal chamber.

Distribution.—The type-locality for this species is Torquay, southeast coast of England.
The other localities are almost all on the coast of Great Britain. Billard reports it from the
French Coast ‘‘Baia de la Hague,” and also as collected by the Traveilleur and Talisman
on the Atlantic coasts of Spain and Morocco. % New England Coast (Verrill); Vancouver
Island (Fraser); Mergui Archipelago (Ritchie); Japan (Stechow).

This species certainly resembles very closely C. inconspicua (Forbes) as described by
Calkins, but also agrees very exactly with Hincks’s figures and descriptions even in the bulbous
swelling at the bases of the pedicels which Calkins regards as the main distinction (in the absence
of the gonosome) between the two species.

CAMPANULARIA URCEOLATA Clark.
Plate 4, figs. 4, 5.

Campanularia eylindrica CLARK (not Allman), Trans. Conn. Acad., vol. 3, 1876, p. 254,
Campanularia urceolata CLARK, Proc. Acad. Nat. Sci. Philadelphia, 1876, p. 215.
Campanularia turgida CLARK, Proc. Acad. Nat. Sci. Philadelphia, 1876, p. 213.
Campanularia reduplicata NuTTING, Hydroids of the Harriman Alaska Exped., 1901, p. 172,
Campanularia urceoluta NurriNg, Hydroids of the Harriman Alaska Exped., 1901, p. 172.
Campanularia urceolata TorrEY, Hydroida of the Pacific Coast, 1902, p. 54, )
Campanularia volubilis (part) Broc, Die Hydroiden der arktischen Meere, 1909, p. 224.
Campanularia urceolata FrasER, West Coast Hydroids, 1911, p. 33.

Trophosome.'—Colony in the form of a creeping rootstock growing profusely over the
stem and branches of other hydroids. Torrey has noted the interesting fact that the hydro-
caulus, when free from the surface over which it grows, is closely annulated like the pedicels;
but when the creeping rootstock is adherent to the host it is smooth and not annulated. The
pedicels are closely annulated throughout, unbranched, rather thick-walled and stiff, attaining
a height of about 3 mm. In the ‘“urceolata” type proper they are often short, sometimes shorter
than the hydrothecee. Hydrotheca exceedingly variable in shape, the typical ones being
distinctly urceolate, about 1.5 times as high as broad, the margin with distinet rounded or
undulating teeth about 14 in number. The bottom of the hydrotheca is thickened in such a way
as to leave a basal chamber that looks much like an included last annulation of the stem. The
‘‘reduplicata’ type of hydrotheca is narrower but about as long as the other, with the margin
often reduplicated from one to three times,

Gonosome.—The gonangia vary from a roughly oval form with a wavy outline to ovoid
regular forms with a short neck and even, round aperture. The contents are sporosacs.

Distribution.—The typelocality is Lituya Bay, Alaska (Clark); Yakutat Bay, Alaska
(Nutting); California (Clark); San Francisco, Tomales Bay, and Pacific Grove, Cal. (Torrey);
Puget Sound (Nutting).

I agree with Torrey that C. urceolata includes my C. reduplicata.

? CAMPANULARIA TULIPIFERA Allman.
Plate 5, fig. 1.

Campanularia tulipifera ALLMAN, Challenger Reports, Hydroida, pt. 2, 1888, p. 20.
Campanularia tulipifera JiperroLM, Hydroiden aus antarktischen und subantarktischen Meeren, 1905, p. 15.

Trophosome.*—* Inpractvollen 10-12 cm. hohen Kolonien eingesammelt.”’* According
to Allman’s description and figures the stem is monosiphonic and the branches dichotomous.

! Description of specimen from Yakutat, Alaska, collected by the Harriman Alaska Expedition,

? Described from a fragment of a specimen sent to the author by Doctor Jiderholm labeled “ the Burdwood Bank,
Swedish Antarctic Exped.” :

3 Jiderholm, Hydroiden aus antarktischen und subantarktischen Meeren, 1905, p. 15.
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In the specimen before me but a single fragment of a branch is present from which three hydro-
thece arise from one side, although Allman describes them as alternate. The branch does
not show any division into internodes. The hydrothece are very large (3.5 mm. in height by
1 mm. in diameter), tubular, with a gracefully everted margin which is very distinctly and
beautifully crenulated, there being about 14 crenulations, although Allman gives but eight.
These crenulations correspond to a series of longitudinal flutings of the hydrothecal walls
which extend downward almost to the base. In two of the three hydrothec® the margins
are reduplicated, making a very beautiful ornamentation.

I am unable to detect any true diaphragm, although there is a sharp constriction which
divides the hydrothecal cavity from that of the pedicel. The pedicel itself is very short, not
more than one-fourth as long as the hydrotheca, and bears a constriction at each end, being other-
wise smooth.

~ @onosome.—Unknown.

The ccenosarc of the branch of the remaining portions of the hydranth is of a reddish
chocolate-brown color. :

Distribution.—The type is from off Heard Island, lat. 52° 4’ S.; long. 71° 22" E. Depth
150 fathoms.

The only other locality that I have seen reported for this species is the one given by
Jiderholm for the specimen described, i. e., Burdwood Bank, Falkland Islands.

At first sight this species closely resembles C. speciosa Clark, but it has very much larger
hydrothece and an entirely different habit of growth. Until the gonosome is found the genus
to which this form should be referred must be in doubt.

? CAMPANULARIA TINCTA Hincks
Plate 4, figs. 6, 7.

Campanularia tincta-Hincks, Ann, Mag. Nat. Hist., ser. 3, vol. 5, 1861, p. 280.

Campanularia tincta BALE, Australian Hydroid Zoophytes, 1884, p. 57.

Campanularia tincta Harrraus, Die Hydroiden der magalhaensischen Region und chilenischen Kilste, 1905, p. 557.
Campanularia tincta JipERHOLM, Schwedischen Sitdpolar-Exped., Hydroiden, 1905, p. 14.

Trophosome.!—Colony parasitic on a sertularian hydroid and consisting of a creeping root-
stock, the surface of which is smooth although the rootstock itself is undulating in its course.

The pedicels are usually shorter than the hydrothecs, although they are longer in speci-
mens described by the authors cited and in the figure (pl. 4, figs. 6, 7) which was taken from
a specimen kindly loaned by Doctor Hartlaub. The pedicels are irregularly ringed through-
out. Hydrothecm tubular, deep, the sides being approximately parallel, the walls very thick
and rigid and the margin surrounded by about 10 sharp thorny teeth. The diaphragm isso
near the bottom of the hydrotheca as to make the basal chamber appear as the distal annu-
lation of the pedicel. There are well-marked pleats or ridges extending downward from the
teeth to beyond the middle of the hydrotheca.

Gonosome.—Gonangia very large, having the general shape of a flattened cylinder; surface
smooth in general, with indistinct annular rugosities sometimes showing particularly on the
proximal part. The distal end is truncated with a wide opening, the margin of which is some-
times sunken below the general level of the end of the gonangium. The gonangial contents
were not sufficiently well preserved for identification.

Distribution.—The type-locality is Australia, Falkland Islands, and Port Stanley, South
America (Hartlaub). Bale reports it from Port Philip and Portland, Australia.

This species is evidently closely allied to C. cylindrica Allman, as Hartlaub shows in his
figures. The specimen described is nearest, however, C. tincta of Hincks.

1 Description of specimen from station 2776, Straits of Magellan, 21 fathoms,
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CAMPANULARIA SUBRUFA Jiderholm,
Plate 5, figs. 2, 8.

Campanularia subrufa JXperzoLM, Mitteilungen ueber einige von den Schwedischen Antonktischen Exped., 190103,
cingesommelte Hydroiden, 1904, p. 5.
Campanularia subrufa JipErmOLM, Hydroiden aus antarktischen und subantarktischen Meeren, 1905, p. 15,
Trophosome.!—Stem strongly polysiphonic. Branches irregularly disposed but mainly lateral
in position, the ultimate ones being monosiphonie, divided into regular internodes each of which
bears a hydrotheca on a strong process near its distal end. The hydrotheca rest immediately
upon this without any trace of a pedicel. Hydrothecs alternate in position large, 1 mm. in height,
deeply campanulate, although departmg somewhat from the strict radial symmetry of most of
the genus. They resemble a clay pipe in form, having the outer abcauline side more distinctly
convex than the adeauline side, and the proximal portions bent downward as it approaches the
stem. There is a distinet thickening of the hydrothecal wall on the abcauline side a short distance
above the bottom of the hydrotheca. The margin is even and does not show the impressed band
so characteristic of C. marginata (Allman). The rim is often slightly everted and there is no evi-
dent diaphragm. The hydranth has about 20 tentacles, and some hydranths in the specimen
described are sufficiently well preserved to show a trumpet-shaped hypostome on dissection.
Gonosome.—Gonangia (female) 2.5 mm. high, obconical in shape with a broad truncated
distal end and narrowing gradually to the proximal end. The walls are ornamented with regular
sharply defined annulations. Gonangial contents, ova, thus showing that the species belongs to
the genus Campanularia.
Distribution.—Jiderholm reports this form from Ludwig Philip’s Land, Seymour Island ; Shag
Rocks and north of Joinville Land; 104 to 160 meters. All of these localities are in the Antarectic.
This species, having no diaphragm, goes with doubt into the family of Campanularids.
The form of the proboscis, however, seems to the writer more important than the presence or
absence of the diaphragm, and hence he places it in the Campanularide, and in the genus Cam-
panularia on account of its producing ova without the intervention of meduse.

? CAMPANULARIA MACROSCYPHA Allman,
Plate 5, fig. 4.

Campanularia macroscypha Artman, Hydroids of the Gulf Stream, Mem. Mus. Comp. Zool., vol. 5, No. 2, 1877, p. 11,

Trophosome.*—Colony composed of unbranched pedicels springing from a creeping root-
stock which forms a reticulate pattern on the surface of the stem of another hydroid. Hydro-
rhiza smooth, constricted where a branch springs from what appears to be the main stolon, other-
wise without annulations. Pedicels and hydrothec® together sometimes attaining a height of
11 mm., pedicels usually smooth, sometimes with irregular and distant annulations, always with
a small spherical annulation just below the hydrotheca. Hydrotheca large, sometimes attaining
a height of 2.3 mm., tubular, from two to three times as long as broad and having a margin with
twelve to fourteen very symmetrical clean-cut and evenly rounded teeth. Hydrothecal walls
moderately thick with a strong annular thickening forming a circular shelf very near the bottom
of the hydrotheca. Below this shelf is a relatively minute basal chamber. Hydranth apparently
of the usual campanularian type with numerous (more than 20) tentacles.

Gonosome.—Unknown.

Distribution.—Type-locality, off Sand Key, Florida, 120 fathoms. Albatross station 2366,
lat. 22° 28" N.; long. 87° 2’ W.; 27 fathoms. Albatross station 2410, lat. 26° 47’ 30’ N.; long.
83° 25" 15”7 W.; 28 fathoms. Albatross station 2664, lat. 29° 41’ N.; long. 79° 55’ W.; 373
fathoms. Albatross station 2669, lat. 31° 9’ N.; long. 79° 33’ 30"’ W.; 352 fathoms. Albatmss
station 2672, lat. 31° 31’ N_; long. 79° 05’ W 277 fathoms.

Bathymetrical dzstmbutum —27 to 373 fs.thnms

1The description of the general form of the colony and the gonosome is adapted from the original description of
Jiderholm. The details of branches and hydrothecse are taken from a fragment kindly sent me by Doctor Jider-
holm labeled: “Graham region, Cape Seymour, Swedish Antarctic Expedition.”

2 Description of a specimen from station 2664, lat. 29° 417 N; long. 79° 55/ W., 373 fathoms.
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CAMPANULARIA LZVIS Hartlaub.
Plate 5, figs. 5, 6.

Campanularia lzvis HArTLAUB, Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 565.
Campanularia lvis HioksoN and Gravery, Hydroid Zooph. of the National Antarctic Exped., 1907, p. 25.

Trophosome.'—Colony consisting of a creeping rootstock from which unbranched pedicels
arise. The rootstock is smooth and slender. Pedicels long, in one case attaining a length of 8 mm.:
smooth, for the most part, but showing on the distal end a series of what appear to be short
nodes, the upper part of each node being broadened. Below each hydrotheca is a small but dis-
tinct disk-shaped annulation. The hydrotheca are large tubular, the sides being parallel for the
greater part of their length and the lower portion forming a semicircular outline; margin with
14 deeply-cut teeth, each of which is flattened on top and has a considerable portion of its opposite
sides parallel. The hydranth cannot be studied in the specimen described, but Hartlaub says
that it bears about 27 tentacles. : '

Gonosome.—Gonangia borne on the rootstock, oblong-oval in form, about 3 mm, long
and four times as long as broad, the upper end being squarely cut off and the lower end passing
insensibly into the short smooth peduncle. The gonangial walls are smooth and their contents
are indeterminable in specimen studied, although in one case there is what appears to be a
sporosac.

Distribution.—The type-locality is Calbuco, Chile.

The present writer doubts very seriously the identity of this species with the one described
under the same name by Hickson and Gravely.? Neither the hydrothecz nor gonangia repre-
sented in the figures (pl. 4, fig. 26) are sufficiently like C. lzvis to be placed in that species,

? CAMPANULARIA BREVICAULIS, new species.
Plate 6, figs. 1, 2.

Trophosome.*—The fragmentary colony is growing over Sertularella eylindritheca and
consists of a slender creeping rootstock which appears to be without annulations. The pedicels
are in every case considerably shorter than the hydrothec and usually not more than half as
long, smooth, with the exception of one or two annulations just below the hydrotheca. There
are no annulations nor constrictions where the pedicel joins the rootstock. The hydrothece
are of moderate size, deeply campanulate, almost tubular, in form, with the proximal end nar-
rowing gradually to meet the pedicel, and the margin is ornamented with usually eight broad
truncated teeth in the ends of which show a concave profile, giving a turreted appearance.
The diaphragm is well marked and the basal chamber subspherical in shape.

Gonosome.—Unknown,

Although but a mere fragment of this form was secured it differs so materially from any
other known to the writer that it seems best to give it a specific name. The combination of
turreted teeth with very short pedicels does not occur elsewhere among the unbranched species
of Campanularia.

Distribution.—The type-locality given above, which is between Havana and Yucatan,
depth 194 fathoms, is the only locality from which the species is known.

Type—Cat. No. 34527, U.S.N.M. -

! Description taken from a specimen kindly loaned the author by Doctor Hartlaub labeled “Calbuco, Dec. 1894."’

? Hydroid Zooph, of the National Antarctic Exped., 1907, p. 25.

? The type-specimen is a fragment from station 2326, lat. 23° 117 45 N_; long, 82° 18’ 54’/ W., between. Havanaand
Yucatan, 194 fathoms.

.
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? CAMPANULARIA GIGANTEA Hincks,
Plate 6, fig. 3.

Campanularia gigantea Hincks, Ann. Mag. Nat. Hist., ser. 3, vol. 18, 1866, p. 297.
Campanularia gigantea Hincks, British Hydroid Zoophytes, 1868, p. 174.
Campanularia gigantea VERRILL, Check-list of the Marine Invert. 1879, p. 16.
Campanularia gigantea JipEREOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 69.
The writer never having seen this species contents himself with quoting the description
given by Hincks in his British Hydroid Zoophytes (p. 174):

Stems delicate, of a very light horn-colour and papyraceous texture, annulated at the base and below the calycle,
irregularly and sparingly branched; branches erect, copies of the primary shoot, sometimes"themselves branched;
hydrothecse of enormous size, deeply campanulate, very wide at the top and for some way below it, and then tapering
off gradually, length about double the greatest width, the rim cut into broad and blunt teeth; gonothecee unknown.

Distribution.—Lamlash Bay, Arran, Great Britain (Hincks); Mediterranean (Pieper);
Atlantic Coast North America (Verrill) ; West Coast of Sweden (Jiderholm).

The gonosome being unknown, the genus in which this species should be placed is inde-
terminable.

?CAMPANULARIA OBTUSIDENS Jiéderholm.

Plate 6, fig. 4.
Campanularia obtusidens JipermoLM, Hydroiden aus den Kiisten von Chile, 1904, p. 2.

The writer has not seen specimens of this species and confines himself to a somewhnt
condensed and free translation of the original descnpt,mn by Jiderholm.

Trophosome.—Colonies a height of 3 ¢cm., growing from a creeping rootstock ‘on a tnbu-
larian stem. The stems are strongly gemculate and give forth many regularly alternating
branches in the same plane. The individual internodes of the latter are strongly annulated
proximally and from the distal end of each springs either a twig or a pedicel. Internodes 1 to
1.5mm. long. The younger internodes are more slender. Hydrothecea are 0.3 mm. to 0.6 mm.
long with alternating pedicels, the shorter pedicels being annulated throughout while the longer
ones are annulated at the end with a smooth middle portion. Hydrothecse bell-shaped, thick-
walled, margin 0.45 mm. in diameter. There are usually 12 broad, low, rounded teeth and the
hydrothecs are ornamented with longitudinal lines as in C. hincksii Alder, extending from
the margin to the middle or a little below. Diaphragm thin, often oblique.

Gonosome.—Wanting.

The type and only known locality is Guaitecas Island, Mehnca, Chile, 10 to 15 fathoms.

CAMPANULARIA MARGINATA (Allman).

Plate 6, figs. 5-7.

Obelia marginata ALLMAN, Memoirs Mus. Comp. Zool., vol. 5, No. 2, 1877, p. 9.

Obelia marginata CLarke, Bull. Mus. Comp. Zool., vol. 5, No. 10, 1879, p. 241.

Obelia marginata FEwkes, Bull. Mus. Comp. Zool., vol. 8, No. 7, 1881, p. 128.

Campanularia insignis ALLMAN, Challenger Reports, Hydroida, pt. 2, 1828, p. 19.

Obelia marginata Verstuys, Hydraires Calyptoblastes dans 1a Mer des Antilles, 1899, p. 30.

Obelia marginata JivErHOLM, Aussereuropiische Hydroiden, 1903, p. 269.

Obelia marginata Nurting, Narrative Bahama Exped., 1905, p. 87.

Campanularia insignis ConepoN, Hydroids of Bermuda, 1907, p. 469.

Leptoscyphus insignis Rrrcaie, Two unrecorded Challenger Hydroids from the Bermudas, 1909, p. 3.
Lytoscyphus marginatus Bruarp, Hydroides du British Muséum, 1910, p. 8.

Trophosome.'—Colony with a straggling habit, attaining a height of 20 em: The main stem
is straight and continuous to the top of the colony, giving off lateral branches throughout its

length, some of which bear branchlets. The branches are rather stiff in habit and undulating
almost to the point of geniculation throughout, divided into regular internodes each of which

! Description of a colony from Albatross station 2406, Gulf of Mexico, lat. 28° 46/ N.; long. 84° 49’ W., depth
26 fathoms,
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bears & hydrotheca on a shoulder-like process near its distal end. The hydrotheca are very
large, thick-walled and almost sessile, about 1.5 mm. in height. Their shape approaches the
obconoid, but there is some curve to the lateral profile. In some cases, however, they are
almost tubular. They are ordinarily about two-thirds as wide as deep, with margins smooth
and encircled by what appears to be a narrow impressed band. The hydrothecs are slightly
unsymmetrical, basally bending slightly toward the proximal end of the branch, the interior of the
curved portion constituting the basal chamber. The diaphragm is evident, but the passage
from the hydrothecal to the basal chamber is rather broad. There is often, but not usually, a
single very short annulation between the basal chamber and the shoulder of the stem internode
which bears the hydrotheca. The hydranth has numerous tentacles, 24 or more, and a hypo-
stome which appears to be of the usual trumpet-shaped character of this family; but which is so
strongly retracted in preserved specimens as to be a mere disk resting upon the body above the
tentacle bases, )

Gonosome.!—*1 found two types of gonothecs, the one was cylindrical and divided into
about five lobes by regular and broad furrows, the other form was ovoid with a constricted
opening and a single male gonophore.”

Distribution.—The type-locality is Loggerhead Koy, off the Florida Coast, 9 fathoms.
Other localities, mostly West Indian, are as follows: 10 miles north of Zoblos Island (Clarke);
Sand Key (Fewkes); off Bermudas (Allman); near the Tortugas, 11 meters (Versluys);
Anguilla, Antilles, 100-150 fathoms (Jiderholm); Bermudas (Ritchie, Congdon); off Florida
Coast (Nutting). Albatross station 2334, lat. 23° 10’ 42"’ N.; long. 82° 18’ 24’” W., 67 fathoms;

~ Albatross station 2406, lat. 28° 46’ N.; long. 84° 49’ W., 26 fathoms; Albatross station 2408,
lat. 28° 28’ N.; long. 84° 25’ W., 21 fathoms; Albatross station 2413, lat. 26° N.; long. 82° 57’
30" W., 24 fathoms; Albatross station 2415, lat. 30° 44’ N.; long. 79° 26’ W., 440 fathoms;
Albatross station 2767, lat. 43° 03’ N.; long. 58° 56’ W., 52 fathoms.

Bathymetric distribution.—Shallow water to 440 fathoms.

This species has given rise to considerable controversy. Billard ? contends that it is the
same as (. juncea of Allman; Ritchie, 1909, considers the two species distinct and Billard
(Hydroldes du British Muséum, 1910, p. 8) concedes the point after further consideration. The
present writer after the comparison of the two species feels confident that these later writers
were correct in their conclusions,

CAMPANULARIA FLEXUOSA (Hincks).
Plate 7, figs. 1-6.

Laomedea gelatinosa var. a Jomxstox, Brit. Hydroid Zooph., 1847, p. 104.

Laomedea gelatinosa var. a Gray, List Brit. Anim,, vol. 1, London, 1848, p. 85.

Laomedea flexuosa ALpEr, Ann. Mag. Nat. Hist., ser. 2, vol. 18, 1856, p. 440.

Laomedea flexruosa Arper (Hincks MSS.) Cat. Zooph. Northumb. and Durham, 1857, p. 32.

Laomedea flexuosa ALLman, Ann. Mag. Nat, Hist., ser. 3, vol. 4, 1857, p. 137.

Laomedea flexuosa Hincks, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, p. 260.

Laomedea flexruosa KincRENPAUER, Abh. Gebiete Naturwiss. Verein, Hamburg, vol. 4, pt. 3, 1862, p. 17.

Laomedea flexuosa NorMAN, Report 31st meeting Brit. Ass. Adv. Sci., 1362, p. 152.

Laomedea flexuosa ALLman, Report on the present state of our knowledge of the reproductive system in the Hydroids,
1864, p. 364.

Laomedea flexuosa AuLMaN, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 273.

Campanularia fleruosa Hincks, British Hydroid Zoophytes, 1868, p. 168.

Campanularia flexuosa VERRILL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364,

Campanularia flexuosa Verrivy, Invertebrate Animals of Vineyard Sound, 1873, p. 726.

Campanularia flexuosa VERRILL, Amer. Jour, Sci., vol. 7, 1873, Pp. 44, 133.

Campanularia flexuosa Scuuize, Nordsce-Exped. Coelenteraten, 1874, p. 129.

Campanularia flexuosa McINTOsH, Ann. Mag. Nat. Hist., ser. 4, vol. 13, 1874, p. 208,

Campanularia flexuosa VERRILL, Check-list Marine Invert., 1879, p. 17.

Campanularia flexruosa WintrER, Fortegnelse over de i Danmark Hydroide Zoophyter, 1880, p. 238,

Campanularia flexuosa bE VARENNE, Sur la Reproduction des Polypes Hydraires, 1882, pp. 11-57.

! Description taken from Congdon, Hydroids of Bermuda, 1907, p. 469.
* Bur les Haleciidee, Campanulariids et Sertulariidze de la Collection du Challenger, 1908, p. 1356.
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Campanularia flexuosa WeIsBMANN, Enstehung der Sexualzellen bei den Hydromedusen, 1883, p. 144.

Campanularia flexuosa THALLWITZ, Ueber die Entwicklung der miinnlichen Keimzellen bei den Hydroiden, 1885,
p. 290.

Campanularia flexuosa Bour~Ng, Hydroids oi Plymouth, 1890, p. 394,

Campanularia fleruosa MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhistorischen Hofmuseums, 1890,
p. 205.

Laomedea (Obelia) flexuosa LEvINseEN, Annulata Hydroide, ete., 1893, p. 368,

Campanularia fleruosa CRAWFORD, Ann. Mag. Nat. Hist., ser.6, vol. 16, 1895, p. 160.

Campanularia fleruosa NurtiNg, Notes on Plymouth hydroids, 1896, p. 147.

Campanularia flexvosa Hartraus, Die Hydroiden Helgolands, 1897, p. 451.

Campanularia fleruosa BoNNEVIE, Norwegian North Atlantic Exped., 1899, p. 71.

Campanularia flexuosa Nurting, Hydroids of the Woods Hole Region, 1900, p. 348.

Campanularia flexuosa Hararrr, Synopsis N. A. Invert., 1901, p. 385.

Campanularia flexuosa BiLarp, Contributions & I’étude des Hydroides, 1904, p. 173.

Campanularia flexuosa BRowNE, Biscayan Plankton, Meduse, 1906, p. 171.

Campanularia flexuosa BiLLarD, Mission des Pécheries de la Cote Occidentale d’Afrique, 1908, p. 73,

Campanularia fleruosa JApERHOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1908, p. 68.

Laomedea flexuosa Broch, Die Hydroiden der arktischen Meere, 1909, p. 227.

Campanularia flexuosa BEpor, Hydroides de Roscoff, 1911, p. 219.

Trophosome.*—Colonies growing from an irregular mass of ascidian tests, worm tubes, etc.
Stems attaining an average height of about 3 cm., usually unbranched but not infrequently
divided into two or more straggling branches, each of which resembles the main stem. The
stem is flexuous, giving off alternate pedicels from the convex sides of the curves, and divided
into internodes each of which bears a pedicel on its distal end which appears to be a continu-
ation of the curved internode itself. There are a few, usually two to five, annulations at the
base of each internode. The pedicels are normally short, annulated throughout and decreas-
ing in size from proximal to distal end. They are ordinarily about as long as the hydrothec.
The terminal hydrotheca is usually borne on a pedicel which is longer than the others and has
its median portion devoid of annulations and somewhat turgid. The hydrothece are usually
typically campanulate in form but vary greatly in length, the outline being sometimes almost
triangular but averaging about as described by L. Agassiz under name of Laomedea amphora,
about one-third longer than broad. The margin is entire, but often sinuous when viewed
from above. The diaphragm is well marked and the basal chamber-large. The hydranths are
not present in the specimens described but are of the regular campanularian type with a trum-
pet-shaped hypostome and the tentacles are quite numerous, being from 24 to over 30 in num-
ber, and their bases are connected by a thin web as shown in plate 7, fig. 6. :

Gonosome.—The gonangia (female) are large, subcylindrical, gradually tapering below
to a closely annulated short pedicel and abruptly truncated orsquared off above. The gonan-
gium is 3 to 4 times as long as the hydrotheca and 4 to 5 times as long as broad. The ova are
thickly crowded around the blastostyle and develop into planule within the gonangium. The
walls of the gonangium are often irregularly wrinkled transversely and the upper part of the
gonangial cavity is often filled with a cenosarcal plug which sometimes has the form of an
inverted funnel. The male gonangia are smaller, more slender, and their distal ends are often
narrowed into an imperfect neck. ‘

Distribution.—American: New England Coast (Agassiz, Verrill, Nutting). General: British
Islands (Hincks, Alder, Norman); Norway (Bonnevie); Iceland (Saemondsson); White Sea
(Schydlowsky); Denmark (Levinsen); Helgoland (Hartlaub); France (Billard); Mediterranean
(Pieper); Morocco (Billard).

CAMPANULARIA NEGLECTA (Alder).
Plate 8, figs. 1, 2,

Laomedea neglecta ALDER, Cat. Zooph. Northumb. and Durham, 1857, p. 33.
Laomedea neglecta GREENE, A Manual of the Sub-Kingdom Coelenterata, 1861, p. 94.
Laomedea neglecta Hincks, Cat, Zooph. South Devon and Cornwall, 1861, p. 290.

! Description of a specimen collected by the author at Plymouth, England.
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Laomedea neglecta Atper, Report on Zoophytes, Trans. Tyneside Naturalists’ Field Club, vol. 5, 1863, p. 237.
Laomedea neglecta Hincks, Ann. Mag. Nat. Hist., ser. 3, vol. 2, 1863, p. 47.

Laomedea neglecta WrianT, Observations on Brit. Zooph., 1863, p. 252,

Laomedea neglecta ALLman, Construction and Limitation of Genera among the Hydroids, 1864, p. 373.
Campanularia neglecta Hincks, British Hydroid Zoophytes, 1868, p. 171.

Campanularia neglecta Scnuize, Nordsee-Exped., 1872, p. 130.

Campanularia neglecta VeRRILL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364.

Campanularia neglecta MErescHkowsKy, Ann. Mag. Nat. Hist., ser. 5, vol. 2, 1878.

Campanularia neglecta WiNTHER, Fortegnelse over de i Danmark Hydroide Zoophyter, 1879-80, p. 337,
Campanularia neglecta Nurting, Notes on Plymouth Hydroids, 1896, p. 147.

Campanularia neglecta Nurting, Hydroids of the Woods Hole Region, 1901, p. 346,

Campanularia neglecta BRowNE and Rurert, On the Marine Fauna of the Isles of Scilly, 1904, p. 129.
Cempanularia neglecta Broc, Hydroidenuntersuchungen, No. 3, 1911, p. 52.

There being no suitable specimen at hand for description the following is compiled from
the technical description of Hincks! together with his remarks in the species.

T'rophosome.—Colony % of an inch in height, stem filiform, flexuose, giving off alternate
pedicels and with 4-7 annulations on the stem above each pedicel origin. Pedicels annulated
proximally and distally, usually longer than the hydrothece. Hydrothece decply campanu-
late, about twice as long as broad and with about 8 bimucronate marginal teeth. Hydranth
with 15-16 slender tentacles. ,

Gonosome.—Gonangia pyriform, axillary or borne on the pedicels with a short annulated
stalk. Gonangial contents a blastostyle with a sporosac. An acrocyst is formed in which the
ova develop into the planula stage.

Distribution.—American: Woods Holoe Region (Nutting); New England Coast (Verrill).
General: Type-locality is Cullercoats and Tyncmouth, in the north of England. Other locali-
ties, Devon and Cornwall (Hincks); North Sea (Schulze); Denmark (Winther); Scilly Isles
(Browne and Rupert).

CAMPANULARIA MAGNIFICA Fraser.

. Plate 8, figs. 3, 4.
Campanularia magnifica Fraser, Hydroids from Vancouver Island and Nova Scotia, 1913, p. 164.

Trophosome.*—Pedicels unbranched, springing from a creeping rootstock which is not regu-
larly annulated. Pedicels usually longer than those of (' speciosa, sometimes three times the
length of the hydrotheca, usually annulated throughout. Hydrotheca deeply urceolate or
tubular, considerably more slender than in €. speciosa. Hydrothecs large, attaining a length of
2.5 mm. Margin evenly fluted or crenulated with usually 10-12 elevations and depressions.
The distal part of the hydrotheca is marked by parallel lines running down from the margin
and reaching about one-third the length of the hydrotheca. Hydrothecs 3} to 4 times as long
as broad.

Gonosome.—Gonangia borne in the creeping rootstock with a very short pedicel and slender
ovate body produced distally into a slender tubular neck ending in a round orifice. Gonangia
approximately as long as the hydrothecs and about three times as long as broad, gonangial
walls sometimes corrugated. Gonangial contents (of another specimen, off Newfoundland)
ova, showing that the species is a Campanularia.

Distribution.—Type-locality, off Canso, Nova Scotia, 50 fathoms. Other specimens are
from station 2699, off Newfoundland, 72 fathoms.

The drawings of this species had been made and referred to €. speciosa, until Doctor Fraser
made drawings of a specimen of C. speciosa from the Shumagin Islands and compared them
with the present species. The most marked difference, however, is in the gonosome, the
gonangia being of entirely diverse types. .

! British Hydroid Zoophytes, 1868, p. 171.
? Description of specimens collected from a depth of 50 fathoms, East of Canso, Nova Scotia, by C. M. Fraser.
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? CAMPANULARIA SPECIOSA Clark.
Plate 8, fig. 5.

Campanularia speciosa CLARK, Alaskan Hydroids, 1876, p. 214. .

Campanularia erenata ALLMAN, New Genera and Species of Hydroids, 1876, p. 258.

Campanularia speciosa LEVINSEN, Meduser, Ctenophorer og Hydroider fra Grénlands Vestkyst, 1893, p. 25.
Campanularia speciosa Nurring, Harriman Alaska Exped., 1901, p. 171.

Campanularia speciosa Brocu, Die Hydroiden der arktischen Meere, 1909, p. 171.

Campanularia speciosa JiperHOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 188.
Campanularia speciosa Fraser, West Coast Hydroids, 1911, p. 33.

Trophosome.*—Colony consisting of a creeping rootstock, from which unbranched pedicels
arise. Rootstocks not annulated, with thick perisarc. Pedicels of varying length, sometimes
as much as twice as long as the hydrotheca, at others considerably shorter than the hydrotheca,
usually regularly annulated throughout, the annulations being often oblique and thus giving
the spirally twisted appearance mentioned by Levinsen. There is a single considerably smaller
annulation just below the hydrotheca. Hydrothecs urceolate-elongate, about 2 mm. in height and
about 2} times as high as wide. The lower portion is gibbous, the walls gradually narrowing until
the least diameter is found about one-fourth the height of the hydrotheca below the margin; the
upper part of the hydrotheca expands gracefully to the margin which is bordered with 8 to 14
crenulations which appear evident when viewed from above. The walls are plicated longitudinally
for almost their upper third, the ridges of the plications passing downward from the rounded
convex portions of the crenulations. The diaphragm is quite inconspicuous and down close
to the hydrothecal base, and the opening between the hydrotheca and basal chamber rather
broad.

Gonosome.—The gonangia are relatively small, only about half the height of the hydro-
theca, obconic in shape, subtriangular in outline with the opening occupying the whole of the
broad distal end. The whole might be described as bowl-shaped, the bowl having rather straight
flaring sides, and standing in its natural position. :

Distribution.—Type-locality, Yukon Harbor, Big Koniushi, Shumagin Islands, 6 to 20
fathoms. Reported also from Yakutat Bay, Alaska (Nutting); Greenland (Levinsen); Japan
(Allman) ; Arctic Sea (Broch); and Spitzbergen (Jiderholm). 120 fathoms is the greatest depth,
reported by Broch.

This species is also doubtfully assigned to the genus Campanularia, the shape of the pro-
boscis and contents of the gonangia being unknown.

CAMPANULARIA EXIGUA (Sars).
Plate 8, figs. 6-8.

Laomedea exigua Sars, Bidrag til Kundskaben om Middelhavets Littoral-Fauna, 1857, p. 159.

Laomedea exigua AvLmAN, Construction and Limitation of Genera among the Hydroids, Ann, Mag. Nat. Hist,, ser. 3,
vol. 13, 1864, p. 373.

Campanularia exigua vAN BENEDEN, Récherches sur la Faune littorale de Belgique, 1867, p. 163."

Campanularia exigua Hincks, British Hydroid Zoophytes, 1868, p. 172.

Campanularia exigua CALKINS, Some Hydroids from Puget Sound, 1876, p. 353.

Campanularia exigua Harriaus, Hydroiden aus dem Stillen Ocean, 1901, p. 353.

Campanularia evigua Fraser, West Coast Hydroids, 1911, p. 30.

Trophosome.>—Colony consisting of several stems growing from a creeping rootstock. The
stems are flexuose and bear a group of 3 to 5 annulations above the origin of each pedicel. Pedi-
cels regularly alternate, varying considerably in length, usually about twice the length of the
hydrotheca but often not longer than the latter. When comparatively long they are annulated at
both ends; but when short they are annulated throughout, their diameter decreasing distally. The

! Description of a specimen collected at the Shumagin Islands, Alaska, by Dr. W. H. Dall.
2 Description of a specimen mounted on a slide kindly loaned the author by Dr. G. N. Calkins, marked *‘Puget
Sound
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hydrothec® are triangular in outline, funnel-shaped, with an even margin, the diaphragm is
delicate but evident and the basal chamber high. The hydranth is of the usual campanularian
type, with about 20 tentacles.

Gonosome.'—Gonangia borne on the stem near the axil of the pedicel, small, long, with
truncated distal end and gradually narrowing basally. There are two rows of ova developing
on the blastostyle and extending nearly its whole length, there being about 6 to each row, the
largest being at the top.

Distribution.—Mediterranean at Messina (Sars); Belgium (van Beneden); British Coasts,
Dorset (Hincks); Puget Sound (Calkins).

So far as is known Puget Sound is the only American locality from which this species is
reported. It has not been reported from waters north of England in the Atlantic, und hence
has a very exceptional distribution.

? CAMPANULARIA FRAGILIS (Hincks).
Plate 9, fig. 1.

Laomedea fragilis Hincks, Ann. Mag, Nat. Hist., ser. 3, vol. 11, 1863, p. 46.

Campanularia fragilis elongata vaN BeNEDEN, Faune litt, de Belgique, Polypes, 1866, p. 164.
Campanularia fragilis Hincks, British Hydroid Zoophytes, 1868, p. 175,

Campanularia fragilis elongata VERRILL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364.

Trophosome.>—Colony minute, consisting of a single flexuose stem which is unbranched
and is divided into rather obscure internodes, each of which bears a pedicel on a process from near
its distal end.  Pedicels very short, less than half the length of the hydrotheca, annulated through-
out and decreasing regularly in size from the proximal to the distal end. The hydrothece are
quite small, tubular, about three times as high as wide, and with an even, noneverted rim.
There is a diaphragm low down toward the bottom of the hydrotheca. Hydranths with an ovoid
hypostome and about 20 tentacles.

Gonosome.—Unknown,

Distribution.—Type-locality, Ilfracombe; British coast, Plymouth (Nutting); ? Coast of
Belgium (van Beneden); New England Coast (Verrill).

This very well marked and delicate little campanularian seems to have very generally
escaped notice on the British coast since Hincks wrote his great work on British Hydroid
Zoophytes in 1868. Verrill reports it, but does not give any description.

CAMPANULARIA CALCEOLIFERA Hincks.
Plate 9, figs. 2-4.

Campanularia calceolifera Hincks, Ann, Mag. Nat. Hist., ser. 4, vol. 8, 1871, p. 78.
Campanularia calceolifera Crarx, Hydroids from the New England Coast, 1876, p. 60.
Campanularia calceolifera Nutring, Hydroids of the Woods Hole Region, 1900, p. 348.
Campanularia calceolifera HarorrT, Synopsis of N. A. Invert., 1901, p. 386.
Campanularia calceolifera Fraser, New England Hydroids, 1912, p. 43.

Trophosome.*—Colony 2.9 em. in height, consisting of a cluster of stems springing from a
creeping rootstock. Stems ordinarily unbranched but sometimes breaking up into several
branchlets which resemble the main stem; erect, flexuose, divided into regular internodes each
of which bears a pedicel on a shoulder projecting from near its distal end. Thero is a series
of three or four regular annulations on each internode just above this shoulder. The pedicels
are regularly alternate, usually shorter than the hydrothece. Hydrothecs campanulate with
slightly flaring margins and an even rim. They are one and a half times as deep as wide at the
margin and have a distinct diaphragm and a deep basal chamber. The hydranth has a trumpet-
shaped proboscis and about 20 tentacles.

.

! There is a single gonangium on the specimen, which was overlooked by Calkins in his description.
3 Description of specimen collected at Plymouth, England, by the writer.
3 Description of colony collected at Woods Hole, Massachusetts, by Mr. George Gray.
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Gonosome.—Gonangia borne on the stems, being ordinarily inserted in the axils of the
pedicels and sometimes apparently on the basal portion of the pedicel rather than on the stem
proper. They are of unique shape, being oblong-ovate in general form but with part of the
laterodistal portion excavated and apparently introverted, producing a curved tube with hori-
zontally striated walls and with a round aperture at its inner, and a crescent-shaped opening
at its outer end. The contents of the gonangium are a blastostyle and ova in various stages
of development up to and including fully formed planul@. These structures are all inclosed
in a delicate sack-like membrane which seems to open into the round inner aperture of the
tube described above.

Distribution.—The type-locality is Salcombe Bay, southwest coast of England. It has
also been reported from the New England coast by Clark, Nutting, Hargitt, and Fraser.

CAMPANULARIA AMPHORA (L. Agassiz).
Plate 9, figs. 5-7.
Laomedea amphora Acassiz, L., Cont, Nat. Hist. of U, S., vol. 4, 1862, p. 311, pl. 30, figs. 13-18.

Campanularia amphora Acassiz, A., The acalephan fauna of the Southern Coast of Mass., Proc. Boston Soc. Nat. Hist.,
vol. 8, 1862, p. 224.
Campanularia amphora ALiman, Construction and Limitation of Genera among the Hydroids, Ann. Mag. Nat. Hist.,
ser. 3, vol. 13, 1864, p. 345.
Campanularia amphora CLArk, Mind in Nature, 1865, p. 284.
Campanularia amphora Hincks, Zoophytes, Quart. Journ. Sci., vol. 2, 1865, p. 401.
Laomedea amphora FEwkEs, Embryological Monographs, vol. 3, 1884, pl. 3, figs. 17 and 18.
Campanularia amphora NurtinGg, Hydroids of the Woods Hole Region, 1901, p. 347. .
Trophosome.'—Colony 15 ¢m. in height, main stem simple but so covered with parasitic
growth that its details can not be made out. Branches given off on all sides of the main stem,
but not regularly. There are groups of annulations above each branch origin and the branches
often subdivide into branchlets which tend to be lateral and alternate in position and bear
groups of annulations above each branchlet and pedicel origin. The pedicels are alternately
disposed in general (but this is often interfered with by an irregular distribution) and are usually
annulated throughout and much shorter than the hydrothecee. The pedicels bearing distal
hydrotheca are often much longer, sometimes soveral times as long, as the hydrothecs, and
the median portion bulges distinctly on one side. The hydrothece are deleply campanulate,
with an even rim, and are often 1.5 times as long as broad. The diaphragm is well defined and
the basal chamber moderately deep. The hydranth has from 24 to 28 tentacles.
Gonosome.>—The gonangia (female) is a lengthened oval truncated at the top and bearing
developing ova on all sides of the blastostyle. Male gonangia much more slender, terete in
form, with a narrow terminal aperture.
Distribution.—Type-locality, Massachusetts Bay. Found also at numerous points on the
coast from Grand Manan, New Brunswick, to Newport, Rhode Island. It has not been reported
outside of this region.

? CAMPANULARIA RIGIDA (A. Agassiz).

Laomedea rigida Acassiz, A., North Amer, Acalepha, 1865, p. 93.
Campanularia rigida CLark, Hydroids of the Pacific Coast, 1876, p. 251,
Campanularia rigida Torrey, Hydroida of the Pacific Coast, 1902, p. 11.
Campanularia rigida Fraser, West Coast Hydroids, 1911, p. 32.

This species has never received adequate description, neither has it been figured. It is
quite probable that it is identical with some species more recently described, e. g., Clytia bakeri
Torrey, but this cannot be demonstrated. The following is the original description:

This species is remarkable for its peculiar mode of growth. At finst glance it would readily be mistaken for a species
of Dynamena, so regular is the succession of the hydre along the stem, and also on account of the absence of branches,

! Description of a specimen collected by Vinal Edwards from New Bedford wharf.
? Not present in the specimen described. The above description is gleaned from Agassiz’s figures, Contributions to
Nat. Hist. of United States, vol. 4, 1862, pl. 30, figs. 1318,
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The sterile and reproductive hydre are found on the sides of the main stem, attached by a very short pedicel, and alter-
nate so regularly on each side that its Campanularian nature is noticed only after a careful examination. The sterile
hydrz resemble those of Laomedea amphora, while the reproductive calycles are identical in shape with those of Obelia
commissuralis. ‘The.main stems of a cluster are crowded together, and attain a height of three to four inches,

Distribution.—Type-locality is San Francisco, California.

As indicated above this description could well be applied to Clytia bakeri, but there is
nothing to indicate whether it is a Campanularia or a Clytia. No illustration is available for
this species. '

CAMPANULARIA ANGULATA (Hincks).
Plate 10, fig. 1.

Laomedea angulata Hincks, Cat. Zooph, South Devon and Cornwall, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, p. 261.

Loamedea angulata ALLMAN, Construction and Limitation of Genera among the Hydroids, Ann. Mag. Nat. Hist., ser.
3, vol. 13, 1864, p. 373.

Campanularia angulata Hincks, British Hydroid Zoophytes, 1868, p. 170.

Campanularia angulata VERRILL, Proc. Amer. Ass, Adv. Sci., 1873, p. 364.

Campanularia angulata Wintuer, Fortegnelse over de i Danmark Hydroider, 1879-80, p. 239.

Campanularia angulata Fratpont, Ann. Mag. Nat. Hist., ser. 5, vol. 5, 1880, p- 265.

Campanularia angulata pe VARENNE, Sur la Reproduction des Polypes Hydraires, 1882, p. 77.

Campanularia angulata Crawrorp, Ann. Mag. Nat. Hist., ser. 6, vol. 16, 1895, p. 260.

Campanularia angulata Nurrine, Hydroids of the Woods Hole Region, 1901, p. 347.

Campanularia angulata Harorrr, 8ynopsis of N, A, Invert., 1901, p- 385.

Campanularia angulata Vituarp, Contributions 3 1'6tude des Hydroides, 1904, pp. 47, 63, 173,

Campanularia angulata Bevor, Hydroides de Roscoff, 1911, p. 219.

Campanularia angulata Fraser, New England Hydroids, 1912, p. 43.

Trophosome.'—Colony 1.4 em. in height and consisting of a number of stems arising from
a creeping rootstock. Stems usually simple but not seldom branched, in which case the branches
resemble the stems. Stems geniculate, divided into regular long internodes, each of which
bears a pedicel at its distal end and two or three annulations on its proximal end. Pedicels
alternate, often as long as the hydrothece, and annulated throughout. They often diminish in
diameter from the proximal to the distal end. Hydrothec® campanulate, deeper than broad
(1} times as deep as broad) with an even rim which is hardly at all everted. The diaphragm
is distinct and the basal cavity rather deep.

Gonosome.—Gonangia borne on the rootstock, elongate oval in shape; but with the walls
often irregularly distorted by the pressure of the gonangial contents. There is a round terminal
aperture with hardly any evident neck or collar. The contents are developing ova or sperma-
tozoa without trace of medusoid structure.

Distribution.—The type-locality is Isle of Man, on Zostera marina. It has also been reported
from Jersey (Norman); St. Andrews Bay, Scotland, and North of Ireland (W. Thomson); other
European localities are Denmark (Winther); coast of France (de Varenne).

The only reported occurrences of this species in American waters are Woods Hole,
Massachusetts (Nutting), and Casco Bay, Maine (Fraser).

The greatly produced terminal branch, etc., described by Hincks has been studied by de
Varenne under the name “Organe en forme de vrille.” This appears to be somewhat similar
to the phenomena discussed by the author under the head of ““Stoloniferous Reproduction”’
in his American Hydroids, Part I, the Plumularide, 1900, p. 42. These structures were not
found in the specimens from Woods Hole.

CAMPANULARIA CORONATA Clarke.
Plate 10, figs. 24,
Campanularia coronata Crarke, Bull. Mus. Comp. Zool., vol. 5, No. 10, 1879, p. 242,

Trophosome.”—Colony consisting of a creeping rootstock growing over a woody stem.
Roctstock undulating but not regularly annulated. Pedicels unbranched, sometimes attaining

! Description of a specimen collected by the author at Woods Hole, Massachusetts.
? Description of specimen collected by Licut. J. F. Moser on the coast of Florida.
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a length of as much as 3 mm. but usually much shorter, with a number of distinct annulations
in distal end and also at base, the intervening portion being sr:ooth. The hydrotheca is rather
slender, sometimes almost tubular, narrowing gradually at its proximal end and with the margin
armed with 7 to 12 very deeply cut, strong teeth which are acuminate and well defined. The
diaphragm is quite near the bottom of the hydrotheca and is thin but evident without sectioning.
The hydrotheca is usually } to # as long as the pedicel.

Gonosome.—Gonangia almost cylindrical with a truncated top and base tapering to a short
stout peduncle. Gonangial walls deeply and evenly corrugated much as in Clytia johnstoni.
The gonangial contents are not well defined, but the gonophores appear to bear sporosacs.

Distribution.—Type-locality, 10 miles north of Sablos Island, West Indies, Great Bahama
Banks, on seaweed (S. U. I. Bahama Exped.); Cape Romanos, Florida.

The character on which Clarke based his specific name, spherical swellings on edge of
aperture leading from hydrotheca to stem, is one that is apt to be inconstant.

CAMPANULARIA FUSIFORMIS Clark.
Plate 10, fig. 5.

Campanularia fusiformis CLark, Hydroids of the Pacific Coast, 1876, p. 254.
Campanularia fusiformis Torrey, Hydroida of the Pacific Coast, 1902, p. 52.
Campanularia fusiformis Fraser, West Coast Hydroids, 1911, p. 30.

Trophosome.'—Colony in the form of a creeping rootstock growing on a colony of Bimeria.
Rootstock much shorter than the pedicels and tortuous but not rogularly annulated, except
where it projects in long tendrillike processes beyond the supporting body; in which case it is
closely and regularly annulated. Pedicels usually annulated throughout, the annulations
being ordinarily very regular and the pedicel ending in a spherical annulation just below the
hydrotheca. A typical pedicel and hydrotheca together measure 2 mm. in length. Hydro-
theca rather slender, sometimes approaching a tubular shape, with parallel sides. The margin
is armed with usually 12 rather blunt, rounded teeth. Not infrequently, however, specimens
on the same colony will in some cases have well-marked teeth and in others the margin will be
perfectly smooth. In the latter case it sometimes scems as if a toothed margin had been made
smooth by the filling in of perisarc between the teeth but in other hydrothecs there is a per-
fectly smooth rim with no such appearance. The diaphragm is of the ordinary type for this
genus.

GGonosome.—The gonangia are typically fusiform or oval in general outline with the distal
ends produced into a more or less pronounced tubular, sometimes curved, neck with a round
terminal aperture. Proximally they are abruptly rounded and supported on a short pedicel.
The length of a typical gonangium is 1.4 mm. and the gonangial contents appear to be sporosacs,

Distribution.—Type-locality, Vancouver Island; also reported from Bay of Monterey, Cali-
fornia, by Doctor C. W. Anderson, and from Dillons’s, California, and Point Reyes, California,
by Torrey.

This species, as Torrey mentions, is closely related to C. urceolata, differing mainly in the
smaller and much more slender hydrothec. None of the hydrotheca show the typical urceo-
late form of that species. The shape of the gonangium, especially the tubular neck, indicates
that this species is a Campanularia. .

PCAMPANULARIA LENNOXENSIS Jéderholm.
Plate 10, figs. 6-7.
Campanularia lennozensis JApERHOLM, Aussereuropaische Hydroiden, 1903, p. 268.

The writer has not seen this species and therefore contents himself with the following
free and somewhat condensed translation from the original description as given by Jiderholm:

A very small species. Hydrorhiza creeping, thin and irrcgularly branched, .12 to .14 mm. in diameter. From
this spring the short upright unbranched pedicels which are from .29 to .43 mm. long and are more or less distinctly

! Description of specimen received from Doctor Torrey, collected at Dillons, California, July 7, 1898.
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annulated throughout. Under each hydrotheca is a distinct globular annulation. Both the pedicel wall and that
of the hydrorhiza are strongly thickened. Hydrothecm campanulafe, .34 to .40 mm, long and .2 mm. in diameter at
the margin. Hydrothecal walls very strongly and evenly thickened except on the distal portion which is thin-walled
and ornamented with 10 well developed teeth. At the base of the hydrotheca the thickened wall forms a more or less
well developed diaphragm. Hydranth small, entirely retracted within the small hydrothecz.

Gonangia borne on the hydrorhiza and distinguished for their proportionally large size, their even surface and
their remarkably thickened walls. Length about 1 mm, and width .5 mm. They gradually diminish in size toward
the base where they pass into a short pedicel. Their distal ends are truncated and have a moderately high collar
around the opening.

Distribution.—The type-locality is Lennox Island, Patagonia, 12 to 28 fathoms (Jider-

holm).
Genus CLYTIA Lamouroux (modified by Hincks).

Clytia LaMouroux, Histoire des Polypiers Coralligdnes Flexibles, 1816, p. 200,
Campanularia (part) Lamarck, Hist. Nat. Anim. sans Vert., vol. 2, 1836, p. 129.

The original definition for this genus is as follows:

Polypier phytoide, rameux, filiforme, volubile ou grampant; cellules campanulées, pedicelées; pedicelles longs
ordinairement contournés,

Agassiz ' revives this name and applies it to the section of the Lamarckian genus Campanu-~
laria to which Campanularia johnstoni Hincks belongs. e does not, however, define the
genus,

Hincks ? was the first to give a satisfactory definition to this genus, the main distinction
being found in the gonosome, the gonangia producing meduss with four radial canals, four
marginal tentacles and eight lithocysts. Itis only by this means that the genus can be differ-
entiated from Campanularia, Obelia, Gonothyraa, ete.

A definition which will serve the present purpose may be stated as follows:

Trophosome.—Colony often simple but always cousisting of a creeping rootstock from
which spring pedicels which are not regularly branched as a rule. Hydrothecs campanulate,
hydranths with. trumpet-shaped proboscis.

Gonosome.—Gonangia producing bell-shaped or hemispherical medusse which have a
small manubrium, 4 tentacles at liberation, and 8 lithocysts.

KEY TO THE SPECIES OF CLYTIA FOUND IN AMERICAN WATERS,

Colony consisting of stems bearing branches or pedicels.

Marginsmooth. ... ... ... . . SO RR NN bakeri.
Margin toothed.
Marginal teeth keeled and pedicels sShort. ............o..oooeiie e hendersonz.

Marginal teeth not keeled.
Pedicels bent upward at base, long.
Gonangia not annulated, hydrothecse deeply campanulate. . . ......ooveeeeeeoeeennn. . attenuata.
Gonongia annulated, hydrothec® not deeply campanulate, emall. .. .. ... .. cereeresansacnns minuta.
Pedicels not abruptly bent upward at base.
Pedicels long, smooth in median part.

Stem simple...... o edwardsi.

Stem fascicled below..... ... ..o longicyatha
Pedicels extensively annulated.

Pedicels given off from all sides of stem. ... .................. . .. ... ... . ... universitatis.

Pedicels alternate, one to each internode..........................._................. fragilis.

Colony consisting of usually’ unbranched pedicels springing from a rootstock.
Hydrothecee typically campanulate.

Distal part of hydrothecs very thin and collapsible. . . ............................. ... ... sargassicola.
. Distal part of hydrothece not thin and collapsible.
Pedicels short, gonangia flask-shaped. . .. .........ooou oo noliformis.
Pedicels long, gonangia cylindrical, deeply and regularly annulated.
Diaphragm complex ................. .3 i e eeteeetacacaesssasasssesenennn Jjohnstoni.
Diaphragm simplo. ... ... bicophora.
Hydrothecwm eylindrical . .. .................. .. ... .. cylindrica.

! Cont. to Nat. Hist. U. S., vol. 4, 1862, p. 354.
? British Hydroid Zoophytes, 1868, p. 140.
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CLYTIA JOHNSTONI (Alder).
Plate 11, figs. 1-6.

Sertularia volubilis ELris and SorANDER, Nat. Hist. Zooph., 1786, p. 51.

Clytia volubilis LaAmouroux, Histoire des Polypiers Coralligénes Flexibles, 1816, p. 202.

Campanularia volubilis Lamarck, Hist. Nat. Anim. sans Vert., 1816, vol. 2, p. 113.

Campanularia (Sertularia) volubilis GoLpruss, Handbuch der Zoologie, vol. 1, 1820, p. 89.

Clytia volubilis Lamouroux, Hist. Nat. des Zooph., Encyclopédie nmibthodique, vol. 2, 1824, p. 202,

Campanularia volubilis JornsToN, Trans. Nat. Hist. Soc. Northumb. and Durham, Newcastle, vol. 2, pt. 1, 1832, p. 255,

Campanularia volubilis Jounsron, Hist. of Berwickshire Nat. Club, vol. 1, 1834, p. 107.

Campanularia volubilis Jounston, Hist. Brit. Zooph., 1838, p. 154. X

Campanularia volubilis Coucn, An Essay on the Zooph. of Cornwall, 1841, p. 48.

Campanularia volubilis vaN BENEDEN, Mémoire sur les Campanulaires de la Céte d’Ostend, 1844, p. 40.

Campanularia volubilis Coucn, Cornish fauna, pt. 3, 1844, p. 40. .

Campanularia volubilis vaN BENEDEN, Un mot sur la mode de Reproduction des animaux inférieurs, 1847, p. 457.

Campanularia volubilis Jonnsron, Hist. Brit. Zooph., ed. 2, 1847, p. 107.

Capsularia volubilis (part) Gray, List Brit. Anim., 1848, p. 86.

Campanularia volubilis Cocks, Contributions to the Fauna of Falmouth, 1849, p. 93.

Clytia volubilis Ducnassaing, Animaux radiaires des Antilles, 1850, p. 22,

Campanularia volubilis Hincks, Ann. Mag. Nat. Hist., ser. 2, vol. 10, 1852, p. 84. _

Campanularia volubilis Gossk, A Naturalist’s Rambles on the Devonshire Coast, 1853, p. 296.

Campanularia volubilis GEGENBAUR, Zur Lehre vom Generationswechsel und der Fortpflanzung bei Medusen und
Polypen, 1854, p. 161,

Campanularia volubilis TrompsoN, Ann. Mag. Nat. Hist., ser. 2, vol. 14, 1854, p. 313.

Campanularia volubilis Gossk, Manual of Marine Zoology, vol. 1, 1855, p, 25.

Campanularia johnstoni ALDER, Cat. Zooph. Northumb, and Durham, 1857, p. 36.

Campanularia johnstoni WrienT, On reproduction by Ova from the Medusoid of Campanularia johnstoni, 1858, p. 367,

Campanularia johnstoni ALDER, Ann. Mag. Nat. Hist., ser. 3, vol. 3, 1859, p. 353.

Campanularia johnstoni ALLMAN, Additional Observations on the Morphology of the Reproductive Organs in the
Hydroid Polyps, 1859, p. 315. )

Campanularia johnstoni Hincks, On a New Species of Laomedes; with remarks on the genera Campanularia and Lac-
medea, 1859, p. 126. . :

Campanularia volubilis McCraDY, Gymnopthalmata of Charleston Harbor, 1859, p. 92.

Campanularia johnstoni WRiGnT, Observations on Brit. Zooph., 1861, p. 235.

Campanularia johnstoni GREENE, A Manual of the Sub-kingdom Ccelenterata, 1861, p. 94.

Campanularia joknstoni Hincks, Cat. Zooph. South Devon and South Cornwall, Ann, Mag. Nat. Hist., ser. 3, vol. 8,
1861, p. 291.

Campanularia volubilis (part) Aeassiz, L., Cont. Nat. Hist. U. 8., vol. 4, 1862, p. 354.

Campanularia johnstoni Acassiz, L., Cont. Nat. Hist. U. 8., 1862, vol. 4, p. 354.

Campanularia johnstoni ALDER, Suppl. Cat. Zooph. Northumb. and Durham, 1863, p. 237.

Campanularia johnstoni ALLMAN, Report on the present state of our knowledge of the reproductive system in the
Hydroids, 1864, p. 372.

Campanularia johnstoni ALLMAN, Construction and Limitation of Genera among the Hydroids, 1864, p. 372. :

Clytia johnstoni Acassiz, A., North Amer. Acalephee, 1865, p. 79. ‘

Campanularwa johnstoni Acassiz, A., North Amer. Acalephee, 1865, p. 79.

Clytia volubilis Acassiz, A., North Amer, Acalephz, 1865, p. 79.

Campanulara joknstoni Parrrrr, Cat. Fauna Devon, 1866, p. 12.

Campanularia johnstoni ALDER, Nat. Hist. Trans. Northumb. and Durham, vol. 1, 1867, p. 50.

Clytia volubilis VAN BENEDEN, Recherches sur la Fauna littorale de Belgique, 1867, p. 166.

Campanularia johnstoni vAN BENEDEN, Recherches sur la Fauna littorale de Belgique, 1867, p. 94.

Campanularia volubilis vAN BENEDEN, Recherches sur la Fauna littorale de Belgique, 1867, p. 146.

Campanularia johnstoni Norman, Report 36th Meeting Brit. Ass. Adv. Sci., 1867, p. 199.

Campanularia johnstoni ALLMAN, Report 37th Meeting Brit. Ass. Adv. Sci., 1868, p. 78. .

Campanularia volubilis HeLLER, Zoophyten und Echinodermen des adriatischen Mecres, 1868, p. 46.

Clytia johnstoni Hincks, British Hydroid Zoophytes, 1868, p. 143.

Campanularia volubilis Dnirz, Ueber einige niedere Seethiere, 1869, p. 11.

Campanularia johnstoni NorMaN, Report of 38th Meeting Brit. Ass. Adv. Sci., 1869, p. 32.

Campanularia volubilis HErkLoTs, Natuurlijke Historie van Nederland, vol. 2, 1870, p. 398.

Campanularia johnstoni ALLmaN, Gymnoblastic Hydroids, 1871, p. 23.

Clytia (Campanularia) volubilis pu PrEssis, Evolution médusipare de Clytia (Campanularia) volubilis, 1871, p. 167.

Clytia johnstoni Hincks, Suppl. Cat. Zooph. South Devon and South Cornwall, 1871, p. 79.

Clytia volubilis METZGER, Die wirbellosen Meeresthiere der ostiriesischen Kiiste, 1871, p. 35.

Clytia johnstoni Sars, G. O., Bidrag til Kundskaben om Norges Hydroider, 1873, p. 35.
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Clytia johnstoni Vernii, Invertebrate Animals of Vineyard Sound, 1873, p. 408.

Clytia johnstoni VERRILL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364.

Clytia johnstoni ScuvLze, Nordsee Exped., 1874, p. 128.

Clytia johnstoni VERRILL, Amer. Jour. Sci., vol. 8, 1874, p. 44.

Clytia johnstoni McINTosH, Ann. Mag. Nat. Hist., ser. 4, vol. 13, 1874, P. 206.

Clytia johnstoni VERRILL, Amer. Jour. Sci., vol. 9, 1875, p. 414.

Clytia johnstoni CLArk, Alaskan Hydroids, 1876, p. 212.

Clytia johnstoni WintnER, Fortegnelse over de i Danmark Hydroide Zoophyter, 1879, p. 234,
Clytia johnstoni Bourng, Hydroids of Plymouth, 1889-90, p. 394.

Clytia johnstoni McINTosH, Ann. Mag. Nat. Hist., ser. 6, vol. 5, 1890, p. 303.

Clytia johnstoni Picrer, Hydraires d’Amhoine, 1893, p. 28.

Clytia johnstoni Crawrorp, Hydroids d’Amboine, 1893, p. 16; 1895, p. 260.

Clytia johnstoni HartrAUB, Die Hydromedusen Helgolands, 1897, p. 502.

?Clytia johnstoni CaLkins, Hydroids of Puget Sound, 1899, p. 348.

Campanularia johnstoni BrowNE, Fauna and Flora of Valencia Harbor, 1900, p. 348.

Clytia grayi Nurrive, Hydroids of the Woods Hole Region, 1901, p. 344.

Clytia johnstoni Browne and Ruperr, Isles of Scilly, 1904, p. 25.

Clytia johnstoni HartLAUB, Die Hydroiden der magalhaensischen Regiori und chilenischen Kiiste, 1905, p. 555.
Clytia johnstoni BiLLArD, Travailleur et Talisman, Hydroides, 1907, p. 167.

Campanularia johnstoni Brocn, Die Hydroiden der antarktischen Meere, 1909, p. 227.

Clytia johnstoni Rircmie, Suppl. Rept. Hydroids of Scottish Nat. Antarctic Exped., 1909, p. 71.
Clytia volubilis Maver, Meduss of the World, vol. 2, The Hydromeduse, 1910, p. 266.

Clytia johnstoni Fraser, West Coast Hydroids, 1911, p. 36.

Clytia johnstont Bepor, Hydroides de Roscoff, 1911, p. 219.

Clytia johnstoni Stecnow, Hydroiden der Miinchener Zoologischen Staatssammlung, 1912, p. 352,
Campanularia (Clytia) johnstont Brocu, Hydroidenuntersuchungen, No. 3, 1912, p. 50.

- Trophosome.*—Colony consisting of a creeping rootstock from which unbranched or spar-
ingly branched pedicels arise. The pedicels sometimes attain a length of 5 mm. They are smooth,
for the most part, with usually 3-6 annulations at the distal and a more numerous group of
annulations at the proximal end. The rootstock is smoother and of greater diameter than the
pedicels. Hydrothec® campanulate with rounded bottom and gradually increasing diameter
to the margin, about 1.5 times as long as wide. The margin is ornamented with 16 well-marked
teeth, which are rounded at their ends. The diaphragm is strong, thicker than usual, and the
basal chamber well shown. Hydranth with a trumpet-shaped proboscis and about 16 tentacles.

Gonosome.—Gonangia borne on short pedicels springing from the creeping rootstock,
cylindrical in form, with rounded ends and walls regularly and extensively annulated. They are
usually from 2.5 to 3 times as long as wide. Their distal ends are abruptly truncated and closed
with a disk-shaped membrane resting on a distinct collar. The gonangia bear developing medusz.
At the time of liberation these are almost hemispherical in shape and are characterized by having
4 radial canals, 4 marginal tentacles, and 8 lithocysts.

Distribution.—The type-locality, if we regard the first specimens described by Alder as dis-
tinguished from C. volubilis of authors as the types, is the northeast coast of England. Itis
one of the most widely distributed of the Campanularids, being common on both sides of the
Atlantic in temperate latitudes. It isfound in shallow water, and, being abundant, is well known.
It has been reported by various writers from the Mediterranean to Scandinavian shores of
Europe, More northern localities are northern Norway (Sars), west of Spitzbergen (Jiderholm),
and Iceland (Saemondsson). On American coasts its most northern Atlantic record is Labrador
(Whiteaves). The most southerly American record that I have is Albatross station 2311, lat.
32° 55’ N., long. 77° 54’ W, near Charleston, South Carolina. Clark’s Alaskan record seems
of doubtful validity. Hartlaub reports this species from New Zealand.

Bathymetric record, 1 to 100 fathoms.

This species cannot retain the name 0. volubilis because this name was first applied to
another form by Linnsus in 1758. (. volubilis Linnsus and €. volubilis Lamouroux are
different species, although they have been greatly confounded by authors. A careful examina-
tion will reveal the fact that C. volubilis Linnsus is a Campanularia and C. volubilis Lamou-
roux is a Clytia.

! Description of specimens collected at Grand Manan, New Brunswick, by C. C. Nutting.
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CLYTIA BICOPHORA Agassiz.

Plate 12, figs. 1-3.

Clytia ( Trochopyzis) bicophora L. Acassiz, Cont. Nat. Hist. U. 8., vol. 4, 1862, p. 304.
Ciytia bicophora L. Acassiz, Cont, Nat. Hist. U, 8., vol. 4, 1862, p. 345.

Clithia bicophora A. Acassiz, Proc. Boston Soc. Nat. Hist., vol. 8, 1862, p. 225.

Clytia bicophora A. Acassiz, North Amer. Acalephee, 1865, p. 79.

Epenthesis bicophora HaeckEL, Syst. der Medusen, 1879, vol. 1, p. 184,

? Epenthesis folleata FEwkEs, Bull. Mus. Comp. Zool., vol. 9, No. 8, 1882, p. 298,

Clytia bicophora Nurrine, Hydroids of the Woods Hole Region, 1901, p. 343.

Clytia bicophora Harcrrr, Synopsis N, A, Invert., Hydromedusz, vol. 2, 1901, pp. 381, 588.

Trophosome.'-——Colony consisting of unbranched and sparingly branched pedicels springing
from a creeping rootstock and attaining a height of about 4 min. The unbranched pedicels
sometimes attain a length of 3 mm. Pedicels usually annulated at their proximal and distal
ends and bare throughout their median portions. These pedicels are not infrequently branched
once and rarely branchings of the second order are found; but by far the greater number
are simple and their diameter is less than that of the rootstock from which they spring. Hydro-
thece closely resembling those of C. johnstoni, but considerably smaller, being but half the length

of the hydrothecs of the latter species, of which, indeed, they are almost perfect miniatures
in form except in the possession of a simple instead of a complex diaphragm. Marginal teeth
rounded, 12 to 14 in number. The distal portion of the hydrothecal wall is thin and collapsible
and when the hydranth is retracted a number of longitudinal folds appear corresponding to the
number of the teeth.

This is a feature that I have not seen in C. johnstoni and, in connection with the character
. of the diaphragm, affords a structural character sufficient to separate the species.

Gonosome.>—Gonangia usually borne on the rootstock but sometimes on the pedicels, espe-
cially when they are branched, oblong ovoid in shape, with the distal end abruptly truncated
and with the walls deeply and regularly annulated as in C. johnstoni. The gonangia are about
24 times as long as broad, and their diameter is just about equal to the height of the hydrothecs.

Gonangial contents.—Developing medusa.

Medusz.—The adult medusw, according to Alexander Agassiz,® are hemispherical in shape,
1 inch in diameter, with 16 marginal tentacles, 8 lithocysts, and 4 radial canals beneath which
hang the purse-like ovaries. Agassiz says that this medusa is hardly distinguishable from that of
Clytia johnstons.

Distribution.—This species is found on the New England coast from the Bay of Fundy to
Buzzards Bay. (Agassiz, Nutting, Hargitt.)

After considerable hesitation, the writer considers it advisable to acknowledge the specific
identity of this form, which many writers, beginning with Hincks, have considered to be identical
with the well-known European form, Clytia johnstoni. The diagnostic marks of Clytia bicophora
are the comparatively small size of the hydrothece, the presence of a simple instead of a complex
diaphragm, and the tenuity of the hydrothecal walls.

There is much uncertainty regarding the distribution of this form on account of its similarity
to the European species, it being extremely likely that it has been mistaken for the latter species
in some of the American records.

! Description of a specimen collected by the writer at Woods Hole, Massachusetts,
2 Description taken from another specimen.
3North Amer. Acalephs, 1865, p. 78, fig. 110.
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CLYTIA NOLIFORMIS (McCrady).
Plate 11, figs. 7-10.

Campanularia noliformis McCrapy, Gymnopthalmata of Charleston Harbor, 1859, p. 92.

Platypyzis cylindrica (part) A. Acassiz, in North Amer, Acalephs, 1865, p. 80.

Epenthesis folleata (medusa form) Brooks, Studies from Johns Hopkins Biological Laboratories, vol. 2, 1882, p. 138.
Clytia noliformig Picrer, Hydraires d’Amboine, 1893, p. 31.

Clytia noliformis Nurring, Hydroids of the Woods Hole Region, 1901, p. 343.

Clytia simplex Conapon, The Hydroids of Bermuda, 1907, p. 471.

Clytia volubilis Harerrt, Hydroids of Woods Hole, 1909, p. 373.

Clytia folleata (medusa form) Mayer, Hydroids of the World, vol. 2, Hydromedusee, 1910, p. 264.

Clytia simplex Stecnow, Hydroiden der Miinchener Zoologischen Staatssammlung, 1912, p. 352.

Trophosome.'—Colony consisting of a creeping rootstock from which unbranched pedicels
arise. Rootstocks sometimes irregularly and coarsely annulated, but usually smooth. The
pedicels are short, none in the specimen described being more than twice as long as the hydro-
theca, excessively annulated at the ends and sometimes throughout their length, stiff and strong.
Hydrothec conoid in shape with the margin much wider than the basal parts'and the sides
often nearly straight, although they may be slightly bulging. The margin bears about 14 very
strongly developed teeth, deeply cleft in some cases and much more shallow in others, with evenly
rounded points or ends. Diaphragm low, not strongly marked. In specimens collected by
the author in the Gulf Stream the living hydranths were a light clear green due to a symbiotic
alga.

Gonosome.?—Gonangia flask-shaped, with well-marked collar and lid. The general form is
ovoid, but the flaring collar gives it an appearance which can well be termed urn-shaped, a word
used in this connection by McCrady in his original description. Developing meduss are seen
within the gonangia. The medus# are described and figured by Mayer under the name Clytia
Jolleata. A condensed description is as follows: .

Bell hemispherical or slightly flatter. Tentacles 16, 4 radial canals, 16 closed marginal lithocysts. Velum well
developed, manubrium about half as long as bell cavity, with four simple lips. Gonads very near the ring canal.

Distribution.—The type-locality is Charleston Harbor. It has been found also on floating
sargassum weed in the Gulf Stream. According to Mayer the medussz are very abundant off
the southern coast of New England in summer and off the Dry Tortugas, Florida, in the spring.
It has also been found off the Bermudas by Congdon, in the Bay of Amboina by Pictet, and
on the Japanese coast by Stechow.

The above-described species fits the original description by McCrady very closely, and
appears distinctly different from Clytia cylindrica Agassiz.

CLYTIA SARGASSICOLA, new species.
Plate 12, figs. 8, 9.

Trophosome.*—Colony consisting of a creeping rootstock from which arise unbranched
pedicels bearing hydrothecs, pedicels rather long and slender with a disk-shaped internode just
below the hydrotheca followed by one or more rather indistinct annulations. There are a few
faint annulations near the proximal end of the pedicel. Hydrothece campanulate, subcylin-
drical, with sides not flaring and with 12-15 rounded marginal teeth. Hydrothecs about 1.5
times as long as broad and the lower part of the hydrothecal wall distinetly thickened forming
a sort of pseudodiaphragm. Distal portion of walls very thin and collapsible, this portion
being differentiated from the thicker part by a circular line which is evident when the thin
part is folded over the retracted hydranth. The arrangement is the same as is illustrated by

! Description of specimens gent me by Doctor Osborn, labelled Beaufort, North Carolina.

? Described from a specimen collected by the Bahama Expedition from the State University of Towa, growing on
seaweed in the Gulf Stream off the Carolinas,

# Description of a specimen taken from the surface on the southern edge of the Gulf Stream by the Bahama Expe-
dition from the State University of Iowa, May 9, 1893.
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Allman’s figure of Campanularia ptychocyathus (See text figure 22, p. 7.) Hydranths with
24 tentacles and a trumpet-shaped proboscis.

Gonosome.—Gonangia rather short and stout, subcylindrical, annulated throughout, with
a very short pedicel and a broad terminal aperture closed by an operculum. Gonangia about
1} times as long as broad and 1§ times as long as the hydrotheca. Each gonangium contains
a single large globular developing meduse with four radiating canals, four tentacles, and devel-
oping ovaries. ' )

The gonosome differs from that of any other Clytia that I have seen.

Distribution.—Known only from specimens growing over sargassum weed obtained from
the southern edge of the Gulf Stream.

Type.—Cat. No. 34529, U.S.N.M.

In Museum of Natural History, State University of Iowa, cotype.

CLYTIA CYLINDRICA L. Agassiz.
Plate 12, figs. 6, 7.

Clytia (Platypyzis) cylindrica L., Aaassiz, Cont. Nat. Hist. U. 8., vol. 4, 1862, p. 306.
 Platypyzis cylindrica L. Acassiz, Cont. Nat. Hist. U. 8., vol. 4, 1862, p. 354.

Platypyzxis cylindrica A. Acassiz, North Amer. Acalephe, 1865, p. 80,

Clytia cylindrica Nurtine, Hydroids of the Woods Hole Region, 1901, p, 343.

Clytia volubilis (part) Mayer, Medusz of the World, vol, 2, The Hydromeduss, 1910, p. 216,

Trophosome.*—Colony consisting of a simple or sparingly branched stem springing from a
creeping rootstock and growing over a plumularian hydroid. Total height of longest stems
about 5 mm. Branching when present, entirely irregular and straggling. Pedicels varying
greatly in length, with middle portion smooth and groups of annulations at the ends. The
hydrotheca is tubular or cylindrical in shape, the basal end rounding rather abruptly to meet
the pedicel. The hydrothecal margin is armed with about 12 sharply pointed teeth. The
diaphragm is not well defined in the specimen studied, but appears to be quite low, leaving a small
basal chamber.

Gonosome.—The gonangia are borne on the rootstock and also on the stem near the origins
of the pedicels. They are quite slender for this genus, and often have their basal portions
curved. When viewed laterally, they are somewhat flattened, so as to be oval rather than
round in section, and almost sessile with a few annulations at the extreme base. Their distal
end is truncated, sometimes showing a narrow flaring collar around the margin. Gonangial
contents, a blastostyle with a row of developing medus®. Medus® (according to A. Agassiz)
much flatter than those of C. johnstoni.

Distribution.—Type-locality, Massachusetts Bay (Agassiz, 1..); also reported from Nahant,
Buzzard’s Bay, and Naushon, coast of Massachusetts.

In the opinion of the writer this species is distinet from C. noliformis (McCrady), the
hydrothece being not ‘‘conical” but truly cylindrical. It also appears to differ in the char-
acter of the meduse. Brooks® regards this species as distinet from C. noliformas.

CLYTIA LONGICYATHA (Allman).
Plate 12, figs. 4, 5.

Obelia longicyatha ALuman, Hydroids of the Gulf Stream, 1877, p. 10,
Clytia longicyatha Picter, Hydraires d’Amboine, 1893, p. 28, pl. 2, figs. 22, 23,
Clytia longicyatha BiLLarD, Travailleur et Talisman, Hydroides, vol. 8, 1907, p. 168.

This species has not been seen by the author. The following is the original description
by Allman:
! Challenger Reports, Hydroida, pt. 2, pl. 10.

2 Description of a specimen from the Gulf Biological Station, Cameron, Louisiana,
3 According to Mayer, Meduse of the World, vol. 2, the Hydromedusse, 1910, p. 265.
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Trophosome.—Hydrocaulus attaining a height of nearly an inch, fascicled below, alternately branched; main stem
annulated for a short distance above each ramulus; ramuli annulated at their origin; hydrothecal peduncles of moderate
length, more or less annulated. Hydrothecse narrow, deep, nearly cylindrical above, and then tapering towards the
base; the orifice cut into about twenty acute, deep, narrow teeth,

Gonosome.—According to the description and figure of Pictet! the gonangia are obconic
with smooth walls, about as long as the hydrothecs, and the blastostyle bears two opposite
rows of bell—shnped meduse.

Type-locality—Off Florida Reef, 90 fathoms, specimens found attached to Halecium
macrocephalum (Allman). Found also by Pictet in the Port of Amboina, 1 meter, and by Billard,
south of Gulf of Cadiz, 60 meters, and off Cape Spartel, Morocco, 112 meters.

A specimen that is referred with considerable doubt to this species is figured on plate 12,
fig. 5. It is evidently a young colony with an unfascicled stem. It greatly resembles C.longi-
cyatha in mode of branching, annulations, pedicels, and shape of hydrotheew. The latter, how-
ever, are slightly stouter than in longicyatha, and have the rim ornamented with 12 to 14 sharply
pointed teeth corresponding to an equal number of longitudinal ridges which occupy about the
upper third. of the hydrothecal margin, thus giving a regularly pleated appearance resembling
that of Obelia bicuspidata. The original describer of (. longicyatha mentions the fact that it is
‘““a very delicate species, with the hydrothece thin and compressible.” The thin texture
of the hydrothecal wall may allow of its being thrown into folds or pleats when the hydro-
thece are absent or retracted and thus to present the appearance shown in plate 12, fig. 5.

This specimen was secured by the Bahama Expedition of the State University of Iowa,
from off Key West at a depth of 5} fathoms. It was growing on a colony of Idia pristis.

Dr. C. M. Fraser also found this species at Beaufort, North Carolina, on floating gulf weed.

CLYTIA BAKERI Torrey.
Plate 13, figs. 1, 2.

Clytia bakeri TorrEY, Hydroids of the San Diego Region, 1904, p. 16.

Clytia bakeri TorrEY, Univ. of Calif. Publications, Zool., vol. 2, 1906; p. 323.

Phialium bakeri TorreY, Univ. of Calif. Publications, Zool., vol. 6, 1909, p. 21.

Clytia bakeri MAYER, Meduse of the World, vol. 2, The Hydromedusz, 1910, p. 262,
Eucheilota bakeri MAYER, Medus® of the World, vol. 2, The Hydromedusze, 1910, p. 495.
Clytia bakeri Fraser, West Coast Hydroids, 1911, p. 34.

Trophosome.>—Colony consisting of a number of erect stems arising from a creeping root-
stock on a living Donaz. Stems about 1 ¢m. high, usually unbranched, the basal portion being
regularly annulated, the annulations resembling segments. Higher up these annulations
decrease in number and throughout the distal part of the stem there is a fairly regular series
of internodes, each bearing a pedicel on a sort of shoulder projecting from its distal end.
Throughout this portion the stem is slightly flexuose. The pedicels are very short, always
shorter than the hydrothecee. Ordinarily they have a single discoid or globular annulation
just below the hydrotheca, and, in the nonproximal parts of the stems, there are two or even
three such annulated pedicels. The hydrothec® are triangular in outline with a smooth rim,
or at least without regular teeth. There is a well marked thick diaphragm which restricts
the passage of the ceenosare from hydranth to stem to a very small aperture. The hydranth has
a trumpet-shaped proboscis and about 20 tentacles.

Gonosome.—The gonangia are borne on the front and ba.ck of the stem, sometimes singly
and sometimes in opposite pairs. They are long, rather slender, with the distal end truncated
and much the largest and gradually diminishing in size from distal end to base. They are
almost sessile, being joined to the stem by a very short pedicel. My specimens do not show
the “bottle-nosed” apertures described by Torrey, but the entire end seems to be covered

! Hydraires d’Amboine, 1893, p. 28.
2 Deacription of specimens collected by the writer on “Long Beach” near La Jolla, California, growing on shells
of living Donaz.
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with & membrane that ruptures for the passage of the medus®. Gonangial contents developing
medus@ which are described as follows by Mayer, 1910: ““ When set free the bell is oval, thin-walled,
with 2 well-developed and 2 small,immature tentacles. 4 radial-canals. 2 gonads, 4 lxthocysts
Cirri flank the basal-bulbs of the large tentacles.”
Type-locality.—Pacific Beach, near San Diego, California. In the surf , also found at times
in great quantities at Long Beach and Torrey Pines Beach, near La Jolla, California.
* This is perhaps the only known instance of hydrqids being present on living bivalves.

CLYTIA EDWARDSI (Nutting).
Plate 13, figs. 3, 4.

Campanularia johnstont CALKINS, Some Hydroids from Puget Sound, 1899, p. 349.
Campanularia gracilis! CALkINs, Some Hydroids from Puget Sound, 1899, p. 850.
Campanularia edwardsi Nurring, Hydroids of the Woods Hole Region, 1901, p. 346.
Campanularia edwardsi TorrEY, Hydroids of the San Diego Region, 1904, p. 11.

Clytia edwardsi Fraser, West Coast Hydroids, 1911, p. 34,

Clytia edwardsi Fraser, Notes on Some New England Hydroids, 1912, p. 44,

Clytia edwardsi StecHow, Hydroidpolypen der japanischen Ostkiiste, vol. 2, 1913, p. 69.

Trophosome.>—Colony profusely but irregularly branched and attaining a height of 2.5 cm.
Stem, branches, and pedicels all exceedingly attenuated and without any regular disposition,
although the pedicels show a tendency to occur in pairs springing from opposite sides of the
branch. The branches are smooth, except for a group of four or five regular annulations at their
bases. Pedicels sometimes as much as 7 mm. in length and perfectly smooth, except for a
group of three to six annulations just below the hydrotheca and a more numerous group at the
base. Hydrothece elongate, campanulate, approaching a tubular form, being sometimes
three times as long as wide. Margin armed with 12 to-14 sharply pomted teeth. There is a
well marked diaphragm and a rather deep basal chamber.

Gonosome.*—Gonangia borne on the stem and branches usually in the axils of the pedicels
elongate obconoid in shape in some cases, almost tubular in others, and about 1.5 mm. in length
and three to five times as long as wide: The walls are rather rudtly and irregularly annulated
throughout. On the blastostyle are seen several developing medus@ which seem to be semi-
globular in shape with four (%) tentacles and a well-developed proboscis.

Distribution.—Type-locality, Woods Hole, Massachusetts (Nutting); reported by Torrey
from the mouth of San Diego Bay; and by Braser from Vancouver Island; Japan (Stechow)
If I am right in considering Campanularia gracilis of Calkins to be a synonym for this species
its range should also include the Puget Sound region.

Doctor Fraser’s specimens were directly compared with the type from Woods Hole, Massa-
chusetts, and were indistinguishable so far as the trophosome was concerned. Since wntmg
the above Doctor Fraser has found the gonosome on specimens from the Woods Hole region
and regards them as identical with those above described.

CLYTIA ATTENUATA (Calkins).
Pla.te 13, fig. 5.

Campanularia attenuate CaLxins, Some Hydroids from Puget Sound, 1899, p. 350.
Clytia attenuata Fraser, West Coast Hydrmds 1911, p. 34.

Trophosome.*—Colony growmg in tufts of stems springing from a creeping rootstock. These
stems attain a height of about 9 mm. and are usually smooth, although there is an occasional
annulation above a pedicel origin. The branching is very straggling and irregular, each branch
from the main stem usually being a single long slender pedicel. Sometimes two branches occur.
The pedicels are long and slender and are bent abruptly upward near their bases so as to lie

! Name preoccupied.

? Described from a type-specimen collected at Woods Hole by the author.

3 Described from a specimen from Departure Bay, Vancouver Island, collected by Dr. Charles McLean Fraser.
¢ Description of one of Calkins’s specimens mounted on a slide and kindly loaned me by Doctor Calkins,
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parallel with the stem and attain a length of about 3 mm. There is usually a group of 3-5
annulations immediately below the hydrotheca and a similar group of 5-10 annulations near
the base. The hydrothece are deeply campanulate, less than twice as long as broad and have
the margin ornamented with a series of 10-12 deeply cut rounded teeth. The diaphragm is
well marked and basal chamber rather deep. The hydranth has a trumpet-shaped proboscis
and about 24 tentacles.

Gonosome.—The gonangia are borne on the stem and basal portion of the pedicels. They
are of comparatively large size, oblong-ovoid in shape, and their walls are not annulated. There
is a large terminal aperture surrounded by a low band-like collar. Upon the blastostyle are
growing three to five developing meduss, the largest of which are orbicular in form and show
4 tentacles and an oval manubrium.

Distribution.—Type-locality, Port Townsend, Scow Bay, on red algz. Doctor Fraser has
also found specimens at Vancouver Island.

CLYTIA MINUTA (Nutting).
Plate 14, figs. 1-4.

Campanularia minuta Nurting, Hydroids of Woods Hole Region, 1901, p. 345.
Clytia minuta Fraser, Notes on New England Hydroids, 1912, p. 44.

Trophosome.!—Colony about 6 mm. in height, branching in an irregular and straggling
manner, the stem giving rise to distant but irregularly spaced pedicels and being smooth for
the most part, but with compact groups of 6 or 8 annulations just above the pedicel insertions,
or at the basal end of each stem internode. The pedicels are quite variable in length but are
often three or four times as long as the hydrothecz, annulated throughout, diminishing gradually
in diameter toward their distal ends and bending abruptly upward near their bases as in the
preceding species, Occasionally the middle part of the pedicel is smooth with the distal and
proximal ends closely annulated. The hydrothec# are small, campanulate, not quite 1.5 times
as deep as wide and with about 7 very sharp rather distant teeth. The diaphragm is rather
low and the basal chamber of moderate size.

Gonosome.>—*‘The gonangium bears a strong resemblance to the gonangium of C. john-
stoni. It grows either from stolon or from the main stem. It is oval or obvate in shape and
has corrugations similar to that of C. joknstoni.”

Distribution.—Type-locality, Woods Hole, Massachusetts, where it was found growing on
old stems of an Obelia. It has recently been reported again from the same locality by Fraser
who found it growing on Eudendrium and Tubularia.

The calyces of this species are much like those of C.raridentata Alder, but the branching
and annulations of the pedicels are quite different from that species.

CLYTIA UNIVERSITATIS (Torrey).
Plate 14, figs. 5-6.

Campanularia denticulata TorreY, Hydroida of Pacific Coast, 1902, p. 51.
Clytia universitatis Torrey, Hydroids of the San Diego Region, 1904, p. 19.
Clytia universitatis Fraser, West Coast Hydroids, 1911, p. 36.

Trophosome.>—Colonies in bushy tufts,irregularly branched and attaining a length of 12 cm.,
in my specimen, but Torrey states that they are sometimes 200 mm. in height. The stem and
main branches are fascicled, much as in Campanularia verticillata. Many of the branches are
long and erect and give off irregularly disposed pedicels from all sides, but not in regular whorls
as in Campanularia verticillata. 'The pedicels arc rather long and slender, for a branched cam-
panularian, being about 2 mm. long in typical specimens. They are regularly annulated

! Description of type colony collected at Woods Hole, Massachusetts, by the author.

2 Description copied from that of Fraser, Notes on New England ITydroids, 1912, p. 44.

3 Description of specimens sent me by Doctor Torrey, labelled ““San Diego Bay, July 15, 1904.”
55968°—15——5
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throughout, the annulations being often more sparse in the median portion, and decrease
regularly in size from the proximal to the distal ends. The hydrothece are deeply campanulate,
the distal parts being almost tubular, and are more than twice as long as wide. The margin
bears about 14 well marked, pointed teeth and there is a well-defined diaphragm and rather
low basal chamber. The hydranth has a trumpet-shaped proboscis and about 24 tentacles.

Gonosome.—The gonangia are borne on the stem and branches. They are oblong ovoid
in shape with the distal end abruptly truncated. The walls are often somewhat corrugated
transversely, but not regularly annulated. They are about 1.25 times as long as the hydro-
thece and somewhat broader. Gonangial contents, developing meduse, the details of which
can not be made out. Torrey says that the oldest have 4 tentacles.

Type-locality—San Pedro Bay, California. This species has not been reported from
any other locality except San Diego Bay, California.

CLYTIA FRAGILIS Congdon,
Plate 15,. fig. 1.
Clytia fragilis Conapon, The Hydroids of Bermuda, 1907, p. 470.

Trophosome.'—Colony 9 mm. in height (Congdon’s specimens were 12.18 mm). The
basal portion is lacking, and the specimen divides into two subequal branches near its proxi-
mal end. These branches are divided into sinuous internodes each of which bears a pedicel
near its distal end and a group of annulations on its basal portion. The pedicels are alter-
nate in position, about as long as the hydrothec® or longer, diminishing in diameter from the
proximal to the distal end and extensively annulated, sometimes completely so. In most
cases, however, there is a median smooth portion. The hydrothecs are deeply campanulate,
almost tubular, often more than twice as long as broad. The margin is armed with about 12
acutely pointed teeth which sometimes appear to be the terminations of compressed ridges
which lie vertically on the distal part of the hydrothecal walls. The diaphragm is evident and
rather high. :

Gonosome.—Gonangia borne on the stem near the axils of the pedicels. They are rather
slender, obconical in shape with the greatest diameter at the distal truncated end. They
are about twice as long as the hydrothecs, and are borne on a very short annulated pedicel.
Gonangial contents developing meduse, according to Congdon. They were not in condition
to study in the specimen described.

Distribution.—Type-locality, Bermuda Islands, growing on Pennaria tiarella. Albatross
station 2283, lat. 35° 21”7 20”' N.; long. 75° 23’ 50"’ W., 14 fathoms. Fish Hawk station 6059,
Mayaguez Harbor, Porto Rico, 7 fathoms.

CLYTIA HENDERSONI Torrey.
Plate 15, figs. 2, 3.

Clytia hendersoni Torrey, Hydroids of the San Diego Region, 1904, p. 18.
Clytia hendersoni Fraser, West Coast Hydroids, 1911, p. 35.

Trophosome.?~-Colonies consisting -of upright stems springing from a creeping rootstock.
Stems often irregulacly branched, in which case the branches conform in detail to the stems
from which they spring. Height of stem 9 mm. Stem usually flexuose with a group of an-
nulations above each pedicel origin. Pedicels alternate, shorter than the hydrothece, annu-
lated throughout and forming a very acute angle with the stem. Hydrothec® large, deeply
campanulate, approaching a tubular form, about twice as long as broad. The margin bears
12-14 very long, slender-pointed teeth the points of which are often turned inward and braced
by a sort of heel on the outer side. The diaphragm is high and strongly marked, bearing a
large basal chamber. Hydranth with about 24 tentacles.

! Description of a specimen collected by the U. S. Fish Commission Porto Rico Expedition at station 6059.
. 3 Description of a specimen kindly sent the author by Doctor Torrey from San Diego Bay, California, the type-
ocality.
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Gonosome.—Gonangia borne in the axils of the pedicels and also on the rootstocks, ob-
long ovate in general shape, with their distal ends abruptly truncated. Their walls are some-
times sinuous in outline but not regularly annulated, and their pedicels usually show two an-
nulations. Gonangial contents, developing medus® with 4 tentacles.

Locality.—The type-locality is San Diego Bay, 3 fathoms, where they are found grow-
ing on sponges and alge. This is the only known locality.

Genus ORTHOPYXIS L. Agassiz (practically=EUCOPELLA von Lendenfeld).

Louis Agassiz uses Orthopyzis as a subgeneric name in his Contributions to the Natural
History of the United States,! where, under the name of Clytia (Orthopyzis) poterium he gives an
elaborate description of what is now regarded as the well-known Clytia caliculata of authors.
He nowhere describes the subgenus Orthopyzis, but raises the name to generic rank on page
355 of the same work. ’

His son, Alexander Agassiz, followed him in this, using the name Orthopyzis poterium, as
his father did, for the Clytia caliculata of authors.? ‘

Neither of these authorities gave any description whatever to the genus, or subgenus,
Orthopyzis, but the older Agassiz very carefully described and illustrated the type-species.

I can not find that any author has used the name Orthopyzis since 1865. Von Lendenfeld,
in. 1885,* proposed the generic name Fucopella to accommodate a species which he very elabo-
rately described and figured under the name Fucopella campanularia.

This species, which he makes the type of the genus Fucopella, agrees entirely with Clytia
caliculata of authors in the remarkable thickening of the hydrothecal walls, but not in the
bilateral symmetry of at least part of the hydrothecz. TIndeed there is a strong suspicion that
von Lendenfeld's Eucopella campanularia is identical with Clytia caliculata.

Von Lendenfeld’s generic description of his Fucopella is as follows:

Die Polypstocke bestehen aus einen Hydrorhiza, von welcher unverzweigt Hyrocauli abgehen. Die Nahrpolypen
werden von becherformigen Hydrotheken umschlossen. Die medusen sprossen an verzweigten Polypstylen,

Tt seems evident that the law of priority demands that the genus Orthopyxis of Agassiz
should stand, and that the genus Eucopella of von Lendenfeld should be abandoned.*

Tt seems to the present writer that the thickening of the hydrothecal walls in this and
allied forms is a good generic character. The fact that individual hydrothece in several species
do not show this character does not necessarily militate against this view, as they are ordinarily
thickened when mature and the thin walls of some individual ones may be regarded as a devel-
opmental feature, or as one due to certain unfavorable conditions. The fact that typical
calyces in these species are enormously thickened, a character not found in normal hydrothece
of other species of Clytia, renders this character in the opinion of the writer available in generic
definition. The following definition is here adopted for this genus:

Trophosome.—Colony consisting of unbranched pedicels springing from a creeping root-
stock. Pedicels, rootstocks and hydrothece usually greatly thickened so that the cavity of the
latter is greatly decreased.

Gonosome.—Gonangia ovoid or compressed, not greatly lengthened and attenuated.
Medus borne on branched blastostyles and without tentacles or manubrium.

‘The type-species of this genus is Orthopyzis caliculata (Hincks).

! Volume 4, 1862, p. 297.

2 North Amer, Acalephe, 1865, p. 81.

3 Zeitach. Wissensch. Zool., vol. 5, 1885, p. 658.

4 In a private letter Dr. W. M. Bale, the well-known writer on Australian hydroids, strongly urges the correct-
ness of this view.
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KEY To AMERICAN SpECIES OF ORTHOPYXIS.

Hydrothecal margin toothed, in typical specimens.

Margin often everted, teeth not cOnSPICUOUS. ... ... ... ... i e e everta.
Margin not everted, teeth conspicuous............................. O U S SR, crenata.
Hydrothecal margin smooth,

Annulations of pedicels oblique, when present....................... e iieeeaeaaaa. caliculata,
Annulations not oblique.

Usually one globular distal annulation to pedicel.......... T o compressa.

Two to four annulations. ............ o . oL clytioides.

ORTHOPYXIS CALICULATA (Hincks)
Plate 15, fig. 4.

Campanularia caliculata Hincks, Ann, Mag. Nat. Hist., ser, 2, vol. 11, 1853, p. 178.

Campanularia caliculata THOMPSON, Ann. Mag, Nat. Hist., ser. 2, vol, 11, 1853, p. 443.

Campanularia caliculate Gosse, Manual Marine Zoology, vol. 1, 1855, p. 25,

Campanularia caliculata M. Sars, Bidrag til Kundskaben om Middlehavets Littoral-Fauna, 1857, p. 158.

Campanularia brevicyphia Sars, Bidrag til Kundskaben om Middlehavets Littoral-Fauna, 1857, p. 158.

Campanularia caliculata Greene, A Manual of the Sub-kingdom Coelenterata, 1861, p. 44.

Clytia (Orthopyzis) poteriwm L. Aeassiz, Cont. Nat. Hist. U. 8., vol. 4, 1862, pp. 207, 355.

Campanularia caliculata ALLMaN, Proc. Roy. Soc. Edinburgh, vol. 4, 1862, p. 64.

Laomedea caliculata ALLMaN, Report on the present state of our knowledge of the reproductive system in the Hydroids,
1864, p. 368. :

Clytia poterium ArLMaN, Report on the present state of our knowledge of the reproductive system in the Hydroids,
1864, p. 371.

Campanularia brevicyphia ALLMAN, Ann, Mag, Nat. Hist., ser. 3, vol. 13, 1864, p. 372,

Laomedea potertum Aruman, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 373.

Laomedea caliculata ALuman, Ann. Mag, Nat. Hist., ser. 3, vol. 13, 1864, p. 373.

Orthopyxis poterium A. Aaassiz, North Amer. Acalephee, 1865, p. 223.

Orthopyxis poterium Mincks, British Hydroid Zoophytes, 1868, p. 164,

Laomedea (Clytia) poterium ALimax, Gymnoblastic Hydroids, 1871, p. 45.

Laomedea caliculate ALLmaN, Gymnoblastic Hydroids, 1871, p. 48,

Campanularia caliculata Covantry, Ann. Mag. Nat. Hist., ser. 4, vol. 17, 1876, p. 25.

Campanularia everta CLARK, Trans. Conn. Acad. of Sei., vol. 3, 1876, p. 253,

Campanularia caliculata VerriLL, Check-list of Marine Invert., 1879, p. 16.

Campanularia caliculata JickeLl, Der Bau der liydroidpolypen, pt. 2, 1883, p. 631.

Campanularia caliculata BALE, On some new and rare Hydroids in-the Australian Museum Collection, 1888, p. 755.

Campanularia caliculata MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 204.

Campanularia caliculata FEwkEs, Guide to collectors, 1891, p. 37,

Campanularia integra LEVINSEN, Meduser, Ctenophorer og Hydroider, 1893, p. 26.

Campanularia caliculate BonNEVIE, Norwegian N, A. Exped., 1897, p. 72.

Agastra mira (medusa) HartLaus, Wissen. Meeresuntersuch. Meere Kiel, Helgoland, new ser., vol. 2, 1897, p. 504.

Campanularia caliculata (medusa) Giarp, Comp. Rend. Soc. Biol., Paris, ser. 10, vol. 5, 1898, p. 17.

Campanularia caliculata Carxins, Some Hydroids from Puget Sound, 1899, p. 351.

Campanularia poterium Nurrine, Hydroids of Woods Hole Region, 1901, p. 344.

Campanularia caliculate Harrraus, Hydroiden aus den Stillen Ocean, 1901, p. 353,

Campanularia caliculata Harerrr, Synopsis N. A. Invert., 1901, p. 383.

Campanularia caliculata JApERHOLM, Aussereuropaische Hydroiden, 1905, p. 265.

Campanularia everta HarTLAUB, Die Hydroiden du magalhaensischen Region und chilenischen Kiste, 1905, p. 560.

Campanularia caliculata BrocrH, Nordsee-Hydroiden, 1905, p. 10.

" Campanularia caliculata Rrrenie, Hydroids from the Cape Verde Islands, 1907, p. 503,

Campanularia caliculata Brocr, Hydroiduntersuchungen, I, 1908, p. 31.

Campanularia integra (part) JApEraoLM, Northern & Arctic Invert., pt. 4, Hydroiden, 1909, p. 65.

Campanularia integra (part) Brocn, Hydroiden der arktischen Meere, 1909, p. 185.

Lucopella caliculata Fraser, West Coast Hydroids, 1911, p, 36.

Campanularia caliculata Srecuow, Hydroiden der Miinchener Zoologischen Staatssammlung, 1912, p. 357.

Trophosome.'—Colonies consisting of numerous unbranched pedicels springing from a
creeping rootstock which is tortuous, but not regularly annulated, and very thick-walled; the
chitinous walls of the tubular rootstocks often being thicker than the lumen of the tube itself.
The pedicels also are very thick-walled and spring at irregular distances from the rootstock. The
pedicels and hydrotheca combined attain a height of as much as 5 mm. Pedicels sometimes
closely annulated throughout, sometimes merely wavy and rarely almost smooth. In all cases

! Specimen from Yakutat, Alaska, collected by the Harriman Alaska Expedition.
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they bear one or more annulations at the top and bottom, the former showing a spherical annu-
lation just beneath the hydrotheca, as in C. integra. The hydrothecw vary greatly in shape and
in thickness of walls. In some cases they seem identical with those of C. integra, being longer
than broad and thin-walled, compared with typical hydrothece of C. caliculata. The walls,
however, are never as thin in my specimens as they are in typical C. integra. All intergrada-
tions are found between the form just described and calyces which are broader than long with
their walls enormously thickened so as to present the appearance which led Hincks in his original
description to describe them as “campanulate, having an interior cup.”! These hydrothecz
are sometimes broader than long. In all cases the walls are thickened near the bottom, forming
an annular shelf upon which the hydranth rests. The hydranth is of the regular campanularian
type.

Gonosome.*—Gonangia elongate oval with the distal end truncated and the proximal end
passing gradually into a short peduncle. The walls are coarsely and unevenly corrugated, the
corrugations being shallow. The gonangia often show internal longitudinal bands, typically
four in number. These canals are branched, according to Hincks. The medusa is the Agastra
mira of Hartlaub, according to Giard, and is described by Mayer as follows:

Bell somewhat higher than wide, 1 mm. high, with scattered isolated nematocysts over exumbrella. Gelatinous
substance quite thick and of equal thickness everywhere except at the apex, where there is a deep, narrow, funnel-
shaped depression. No tentacles, but 4 minute, pigmented bulbs. 8 adradiallithocysts, each with a single concretion.
4 narrow radial-canals and a ring-canal. No stomach, the radial-canals either ending blindly at inner apex of bell-cavity
or fusing at one point at this place! The gonads are elongate, irregularly arranged, sac-shaped evaginations upon both
gides of the middle parts of each radial-canal.? _

Distribution.—North American: Labrador (Hincks); New England Coasts (Verrill); Davis
Straits (Levinsen); California Coast (Torrey); Alaska (Nutting); Puget Sound (Calkins) ; Bering
Sea (Jiderholm). General: Norway (Bonnevie); Arctic Sea (Broch); Greenland (Levinsen);
Iceland (Saemondsson); Spitzbergen (Marktanner-Turneretscher); Sweden (Jiderholm);
British Coasts (Hincks, Allman); Mediterrancan (Sars); New Zealand (Coughtry); Japan
(Inaba); Africa, Port Natal (Billard); Patagonia (Jiderholm); Magellan Straits and Chile
(Hartlaub) ; Australia (Bale). Bathymetric distribution, 1 to 100 fathoms.

This appears to be one of the most cosmopolitan of the Campanularidze.

ORTHOPYXIS COMPRESSA (Clark).
Plate 15, figs. 5-10.

Campanularia compressa CLARK, Proc. Acad. Nat. Sci. Philadelphia, 1876, p. 214.

Campanularia caliculata CALKINS, Hydroids from Puget Sound, 1899, p. 351.

Clytia compressa Nurting, Hydroids of the Harriman Alaska Exped., 1901, p. 170.

Clytia compressa Torrey, Hydroida of the Pacific Coast, 1902, p. 58.

Clytia compressa Torrey, Hydroids of the S8an Diego Region, 1904, p. 17.

Campanularia compressa HArRTLAUB, Die Hydroiden der magalhzensischen Region und chilenischen Kiiste, 1905, p. 562.
Campanularia compressa JipErnorM, Hydroiden aus antarktischen und subantarktischen Meeren, 1905, p. 14.
Campanularia integra (part) JAipernowM, Northern and Arctic Invert., pt. 4, Hydroiden; 1909, p. 65.

Campanularia compressa Fraser, West Coast Iydroids, 1011, p. 37.

Trophosome.*—Colony consisting of unbranched pedicels springing from a creeping root-
stock. Pedicels and rootstocks not regularly annulated, but with greatly thickened perisarec.
Pedicels sometimes attaining a height of 6 mm., smooth with usually a globular annulation just
below the hydrotheca. Hydrothec® sometimes without greatly thickened walls and triangular
in shape. Others have excessively thickened walls, so that the outline becomes ovoid, the inner

1 Ann. Mag. Nat. Hist., ser. 2, vol. 11, 1853, p. 178,

2 Not present in specimen described. The present description is based on the figures given by L. Agassiz (under
name of Clytia poterium) in Cont. Nat. Hist. U. S., vol. 4, 1862, pl. 18. )

3 Meduse of the world, vol. 2, the Hydromedusze, 1910, p. 234.

4 Specimen from Orca, Alaska, collected by the Harriman Alaska Expedition.
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surface being typically campanulate in outline. The margin is always even, never regularly
dentated. When the walls are greatly thickened the basal chamber assumes the outline of a
bell handle.

Gonosome.—Gonangia very much compressed laterally, being often as broad as long when
viewed from the broad side. The specimens were not in a condition to make a satisfactory
study of their internal structure practicable. The writer has seen in other specimens indi-
cation of medusw in the gonangia. Torrey (1902) figures & medusa with 4 tentacles just escaping
from the gonangium. Another specimen labeled Shumagin Islands (see plate 11, fig. 10)
shows a large medusa with 4 radial canals.

Distribution.—Shumagin Islands, 6 to 20 fathoms on Laminaria (Clark); Orca, Alaska
(Nutting); San Diego, California (Torrey); Smith Channel, Straits of Magellan (Jiderholm).

Clark’s specimens from Shumagin Islands show gonangia with developing meduss greatly
resembling the figures given by Calkins for his Campanularia caliculata from Puget Sound.!
Male gonophores are very much like the figure given by von Lendenfeld for Eucopella cam-
panularia,? the branched processes of the radial canal showing very plainly.

ORTHOPYXIS CLYTIOIDES (Lamouroux).
Plate 16, figs. 1, 2

Tubularia clytioides LAMOUROUX, in Freycinet, L. de, Voyage autour du Monde exécuté sur les corvettes de S, M.
U Uranie et la Physicienne, 1824, p. 620.

Silicularia clytioides MEYEN, Uber das Leuchten des Meeres, 1834, p. 206.

Tubularia cycloides MiLNE EpwWARDS, in Lamarck, Hist. Anim. sans Vert., ed. 2, vol. 2, 1836, p. 135.

? Silicularia gracilis MiLNe EpwarDs, in Lamarck, Hist. Anim. sans Vert., ed. 2, vol. 2, 1836, p. 135.

Campanularia clytioides HarTLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kilste, 1905, p. 563,

Campanularia clytioides Rircuie, Supplementary Rept. on Hydroids of the Scottish Nat. Antartic Exped., 1909, p. 71,

Campanularia clytioides Biuarp, Révision des Espéces Types d'Ilydroides de la Collection Lamouroux, 1909, p. 311.

Trophosome.*—The colony consists of upright unbranched pedicels growing from a creeping
rootstock which forms a reticulate pattern over an alga. The rootstock is smooth and usually

runs straight from point to point on the alga, and sends off branches at right angles so that a
pattern of wide squares or parallelograms is formed. The rootstocks are thick-walled, leaving
but a narrow central tube for the ccenosare, and are pinched at the points of origin of the side
branches. The pedicels attain a height of about 3 mm., are rather slender, thick-walled, not
regularly annulated except at their distal ends where thcre are usually 2 to 4 annulations sepa-
rated by sharp constrictions. There are always 2 or 3 globular annulations just below the hydro-
theca, separated from the latter by a very sharp constriction at which point the hydrotheca is
very easily broken off. There are almost always several (4-8) regular annulations at the
basal end of the pedicels, while the median portion is usually smooth.

The hydrothecz are campanulate, even-rimmed and thick-walled, the lower part of the
walls being greatly thickencd to produce an internal annular shelf forming a diaphragm on
which the hydranth rests and dividing off a basal chamber which is better marked than in other
species of the genus that I have seen.

Gonosome.—Unknown.

Hartlaub says this species can be distinguished from Campanularia integra and Eucopella
caliculata by the fact that the annulations of the pedicels are straight and not twisted or oblique.

Distribution.—Azores and Sargasso Sea (Meyen); Straits of Magellan (Hartlaub). All the
specimens are on floating alge (Sargassum).

! Some Hydroids from Puget Sound, 1896, pl. 2, fig. 11e.

? Ueber Coelenteraten der Siidsee, pl. 31, fig. 24.

3 Description based on mounted slide of this species kindly loaned the writer by Dr. C. Hartlaub, Specimen from
. the Straits of Magellan,
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ORTHOPYXIS CRENATA (Hartlaub).
Plate 16, figs. 3-5.

Eucopella erenata HartrAUB, Hydroiden aus dem Stillen Ocean, 1901, p. 364.
? Eucopella crenata Harrraus, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 568.
? Eucopella crenata Biuuarp, Travailleur et Talisman, Hydroides, 1907, p. 176.

A specimen sent me by Doctor Hartlaub and labeled * Eucopella crenata P. Pantalon”
does not agree with. the original description,' in that the hydranth is smaller than the hydro-
theca and completely retracted within it. The following description is a translation of that
given by Hartlaub:

Hydrorhiza forming a moderately broad network. Hydranths (pedicels?) scattered, unbranched, up to 5 mm.
high. Pedicels moderately thick, very variable in length, partly smooth, partly obliquely annulated, always with a
globular constriction below the hydrotheca. Hydrothece very variable in size, in the thickening of their walls and
n form. Their margin is usually plainly toothed (about 12-14 teeth). Hydrothecal walls partly or completely thick-
ened, with the exception of their distal end, which is bent outward and very thin-walled. The hydranths are some-
times much larger than the hydrotheca and then are but partially retractile. Gonangia large, strongly compressed
with a wide rounded end, thick-walled with a sinuous surface, with a short smooth pedicel springing from the hydrorhiza,
containing two well developed meduse with easily recognizable mature sex-cells.

Distribution.—Hartlaub thinks that this species is identical with a form described as a
“ Campanularia allied to C. caliculata” from New Zealand, by Coughtry,? and also another form
described by the same writer as “‘Campanularia allied to C. integra,” also from New Zealand.* Tt
hardly seems likely to the present writer that the form E. crenata is identical with C. caliculata
var. makrogona Lendenfeld, as suggested by Hartlaub.*

It appears then likely that the distribution includes New Zealand, the type-locality being
Rangitoto Island and Terra del Fuego (Ilartlaub). This species is doubtless close to E. everta
(Clark) and may be identical with it. The hydrothecw of the latter species is much larger than
those of C. crenata, as a comparison with a slide from Hartlaub shows.

Bathymetric distribution, 1 to 7 fathoms.

ORTHOPYXIS EVERTA (Clark).
Plate 16, figs. 6-8.

Campanularia everfa CLARK, Trans, Conn. Acad., 1876, vol. 3, p. 253,

Campanularia everta Torrey, Hydroida of the Pacific Coast, 1902, p. 51.
.Campanularia everta Torrey, Hydroids of the San Diego Region, 1904, p. 12.
Campanularia everta Hickson and GraveLy, National Antarctic Exped., 1907, p. 24.
Campanularia everta Fraser, West Coast Hydroids, 1911, p. 37.

Trophosome.>—Colony growing over a laminarian in the form of a creeping rootstock which
forms a reticulate pattern. Pedicels unbranched, sometimes attaining a height of 5 mm. They
vary greatly in extent of annulation, some being almost smooth and others closely annulated
throughout, but always show the spherical annulation below the hydrotheca. Both the root-
stocks. and pedicels have their periderm greatly thickened. Hydrothecs exceedingly variable,
as Doctor Torrey® has said: “The rim of the hydrothecee may or may not be everted. It is
usually but not always crenate. The wall of the hydrotheca may be very thick or very thin,
and is either straight or convex in profile.” Except for the frequent occurrence of a regularly
dentated margin, the hydrotheca can not be distinguished from that of 0. compressa and might
readily be mistaken for that species.

14Der Kopf des hydranthen manchmal viel grosser als den Kelch und dann nur theilweise in denselben zurtick-
ziehbar,” Hydroiden aus dem Stillen Ocean, 1901, p. 365.

2 Ann. Mag. Nat. Hist., ser. 4, vol. 17, 1876, p. 25.

3Trans. New Zealand Institute, vol. 7, 1875, p. 292. . .

4 See Some new and rare Hydroids in the Australian Muscum, by W. M. Bale, 1888, p. 755.

5 Description of specimen from Dr. H. B. Torrey, labeled ‘Monterey, Calif.”

¢ Hydroida of the Pacific Coast, 1902, p. 51.
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Gonosome.—The gonangia arc small, regularly oval in outline, somewhat compressed, about
one and one-half times as long as wide at greatest diameter and about one and three-fourths
times as high as the average hydrotheca. The female gonangia, at least, contain meduss
which eject their ova into an acrocyst without liberating the medus@. The details of the
medusz can not be made out in the specimens. Medusoid characters are much less evident in
the male gonangium.’ )

Distribution.—San Diego, California (Clark) ;. Pacific Grove, California (Torrey) ; McMurdo
Bay, Antarctic (Hickson and Gravely).

Bathymetric distribution 1 to 42 fathoms.

This species is closely allied to 0. compressa from which it is separated by the distinctly
dentate margin of the characteristic hydrothece, and the smaller size and more slender pro-
portions of the gonangia.

Genus GONOTHYRAEA Allman.

Gonothyrza ALuMAN, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 374.

The original definition of this genus has not been improved upon by subsequent writers
and is as follows:

Trophosome.—Hydrocaulus branching, rooted by a filiform hydrorhiza; hydrothecs bell-shaped, with entire or
serrated margin, and destitute of operculum; tentacula surrounding the base of a large, very contractile metastome,

Gonosome.—Gonophores adelocodonic.  Sporosacs in the form of imperfect medusw (meconidia), carrying round the
rudimental codonostome a circle of filiform tentacula, and, when mature, supported on the summit of the gonangium,
where they lie entirely external to its cavity, -

KEY TO AMERICAN SPECIES OF GONOTHYR./EA.

Margin with teeth which are squared off at top........ ... ... . . .. R loven,
Teeth sharply pointed. . .. ... e gracilis,
Teeth very shallow . . ... e, clarks,
Margin without teeth............... ... . ... e e eiteeetieiiee i iraser v arananasantsasaaan inornata,

GONOTHYRZZA LOVENI (Allman).
Plate 17, figs. 1-2,

Sertularia dichotoma (part) Hourrvyn, Natuurlyke Ilistorie, 1761-73, vol. 17, p. 565.

Sertularia contorta Suaw, Vivarium naturee, etc., 1813, p. 789, pl. 962.

Campanularia dichotoma Lister, Philos. Trans. Royal Soc., pt. 2, 1834, p. 386,

Sertularia dichotoma 1isTer, Philos, Trans, Royal Soc., pt. 2, 1834, p. 372,

Sertularia geniculata LoveN, Bidrag til Kiinnedomen of Sligtena Campanularia och Syncoryna, 1835, p. 261,

Campanularia geniculata LoveN, Bidrag til Kinnedomen of Sligtena Campanularia och S8yncoryna, 1835, p. 281,

Campanularia geniculata vAN BENEDEN, Mémoire sur les Campanulares de la Céte d’Ostend, 1844, p. 34,

Campanularia dicholoma vAN BENEDEN, Recherches sur I’embryogenie des Tubulaires, 1844, p. 41.

Campanularia geniculata STEENSTRUP, Untersuchungen iiber das Vorkommen des Hermaphodistismus in der Natur,
1846, p. 65.

Campanularia geniculata LUTREN, Nogle Bemaerkninger om Medusernes Systematiske, etc., 1850, p. 82.

Campanularia geniculata Scuurrze, Ueber der minnlichen Geschlechtstheile der Campanularia geniculata, 1850,
p. 52.

Campanularia geniculata GEGENBAUER, Zur lehre vom Generationswechsel und der Fortpflanzung bei Medusen und
Polypen, 1854, p. 163. '

Campanularia geniculata LinpsTroM, Om utwecklingen of Sertularia pumila Linnaeus, 1855, p. 870,

Laomedea geniculata GREeNE, On the Acalephae of the Dublin Coast, 1859, p. 249.

Campanularia geniculata Sars, M., Bidrag til Kundskaben om middlehavets Littoral-Fauna, 1857, p. 161.

Laomedea dichotoma WriGHT, Observations on Brit. Zooph., 1858, p. 450,

Campanularia dichotoma Wrient, Observations on Brit. Zooph., 1858, p. 453.

Laomedea flexuosa ALLmaN, Notes on the Hydroid Zooph., Ann. Mag. Nat. Hist., ser. 3, vol. 4, 1859, p. 138.

Laomedea loveni ALLMAN, Notes on the Hydroid Zooph., Ann. Mag. Nat. Hist., ser. 3, vol. 4, 1859, p..138.

Laomedea fleruosa ALLman, Additional observations on the reproductive organs in the Hydroid Polypes, 1859, p. 310.

Campanularia flexuosa ALLMAN, Additional observations on the morphology of the reproductive organs of Hydroid
Polypes, 1859, p. 316.

Laomedea dichotoma Sars, M., Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, p. 859.

Laomedea geniculata Sars, M., Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, p. 359,

Campanularia lovent GREENE, A Manual of the Sub-Kingdom Coelenterata, 1861, p. 44.
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Laomedea lovens Hincks, Ann. Mag. Nat. Hist., ser. 3, vol. 7, 1861, p. 260,

Laomedea loveni WrianT, Observations on Brit. Protozoa and Zooph., Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861,
p- 126,

Laomedea flexuosa ALLMAN, on the structure of the reproductive organs in certain Hydroid-Polypes, Proc. Royal Soc.
Edinburgh, vol. 4, 1862, p. 56.

Laomeda loveni KircHENPAUER, Die Seetonen der Elbmiindung, 1862, p. 23.

Laomeda loveni NorMAN, Report 31st Meeting Brit. Ass. Adv. Sci., 1862, p. 152.

Laomedea loveni ALpER, Suppl. Zooph. Northumb. and Durham, 1863, p. 237,

Campanularia geniculata Sars, Bemeerkninger over fire norske Hydroider, 1863, p. 34.

Campanularia geniculata ALLMAN, Report of 33rd meeting Brit. Ass. Adv. Sci., 1864, p. 381.

Gonothyreea (Laomedea) loveni ALLMAN, Report of 33rd Meeting of Brit. Ass. Adv. Sci., 1864, p. 376.

Laomedea loveni ALLMAN, Report of 33rd Meeting of Brit. Ass. Adv, Seci., 1864, p. 375.

Gonothyrza loveni ALLMAN, Report of 33rd Meeting of Brit. Ass. Adv. Sci., 1864, p. 374.

Gonothyraa loveni Hincks, Quart. Journ. Sci., vol. 2, 1865, p. 412,

Campanularia geniculata vAN BENEDEN, Recherches sur la Fauna littorale de Belgique, 1867, p. 150.

Campanularia dichetoma vAN BENEDEN, Recherches sur la Faune littorale de Belgique, 1867, p. 150.

Gonothyrza loveni Hincks, DBritish Hydroid Zoophytes, 1868, p. 181,

Gonothyrza loveni Hincks, Pop. Sci. Review, vol, 8, 1869, p. 45.

Gonothyraa loveni NormaN, Shetland final Dredging Report, vol. 2, 1869, p. 322.

Gonothyraa loveni ALLMAN, Gymnoblastic Hydroids, 1871, p. 55.

Gonothyrsa loveni VErRrILL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364.

Gonothyraa loveni McINTosH, Ann. Mag. Nat. Hist., ser. 4, vol. 13, 1874, p. 209.

Gonothyraa loveni ScuuLze, Nordsee Exped., Coelenteraten, 1874, p. 130.

Gonothyrza tenuis CLARK, New and rare species of Hydroids from the New England Coast, 1876, p. 61.

Gonothyrea loveni WINTHER, Fortegnelse over de i Danmark Hydroider, 1879-80, p. 220,

Gonothyraa loveni pE VARENNE, Sur la Reproduction des Polypes Hydraires, 1882, pp. 31, 62.

Gonothyrza loveni WeisMaNN, Entstehung der Sexualzellen bei den Hydromedusen, 1883, p. 131.

Gonothyraa loveni TaaLLwrrz, Ueher die Entwicklung der mannlichen Keimzellen bei den Hydroiden, 1885, p. 426.

Laomedea (Gonothyrea) loveni LevinseN, Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1893, p. 170,

Gonothyraa loveni Crawrorp, Ann. Mag."Nat. Hist., ser. 6, vol, 16, 1895, p. 260,

Gonothyrza loveni Nurting, Notes on Plymouth Hydroids, 1896, p. 3.

Gonothyraa loveni HartrLaus, Die Hydromedusen Helgolands, 1897, p. 451.

Gonothyraa loveni NurTinGg, Hydroids of the Woods Hole Region, 1901, p. 352,

Gonothyrza loveni HArGITT, Synopsis of N. A, Invert, Hydromeduswe, part 2, 1901, p. 386,

Gonothyrza loveni BiLLarp, Contribution & I'étude des Hydmires, 1904, p. 172,

Gonothyrza loveni JipernoLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 64.

Laomedea loveni Brocu, Die Hydroiden der arktischen Meere, 1909, p. 228,

Gonothyrza loveni Bepor, Hydroides de Roscoff, 1911, p. 219.

Gonothyrza loveni Stecnow, Hydroiden der Miinchener Zoologischen Staatssammlung, 1912, p. 356,

The synonymy of this species is greatly confused on account of the fact that early writers
gave the name Sertularia dichotoma to two distinct species, i. e., Gonothyrea loveni and Obelia
dichotoma. The priority, however, scems to be in favor of Sertularia dichotoma (Linngus)
1758, which is the original name given to Obelia dichotoma.

Trophosome.'— Colony consisting of a clump of branched stems attaining a height of 3 cm.,
although Allman mentions colonies 3 or 4 inches in height. The stems are quite irregularly
branched, the details of the branches agreeing with those of the stem from which they spring.
Stem and branches flexuose, with a series of 3 to 6 annulations immediately above each pedicel
origin. Pedicels alternate, shorter than the hydrothecs, gradually diminishing in diameter
from proximal to distal end, and annulated throughout. The hydrothecs are gracefully cam-
panulate in form, gradually curved from about half their height to the base and the margin
18 ornamented with 10-12 sharply cut shallow teeth whose ends are squared off, thus giving a
castellated appearance. The diaphragm is very low, leaving a scarcely appreciable basal
chamber.

Gonosome.—Gonangia borne near the axis of the pedicels and often in pairs. They are
obconic in form, fully developed ones being about 1.5 times as long as the hydrothec® and not
quite twice as long as broad. The distal endis abruptly truncated and bears from 2-6 of the

! Description of a specimen collected by the writer near Plymouth, England.
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peculiar medusa-form “extra capsular sporosacs” of Hincks, characteristic of the genus.
These are globular in general form. Allman, in reference to their resemblance to poppy seeds
has called these structures “meconidia.” They are supported on short pedicels which rest ir
a plug-like expansion of the blastostyle which fits into the top of the gonangium. * The mecon-
idia show four well-marked radial canals, and a cluster of numerous short, finger-like tentacles
is borne on their distal ends. Within these capsules the ova develop into planule which then
escape and lead a free life. In the male colonies-the spermatozoa are developed from sporosacs
within the meconidia. Inside of the gonangium is a blastostyle upon which are often seen
the meconidia developing, the oldest one being above and the youngest below. Hincks! says
that the tentacles borne on the male meconidia are smaller and less numerous than those on
the female.

Distribution.—The type-locality for this species can hardly be determined with accuracy,
but was probably on the British coast. It has been reported repeatedly from British shores. Sev-
eral Scandinavian localities are given—e. g., Norway by Sars; Sweden (Broch, Jiderholm);
Greenland (Levinsen); North Sea (Hartlaub); Denmark *(Levinsen); Helgoland (Hartlaub);
Belgium (van Beneden); Mediterranean (Baboce, according to Jiderholm).

American records are given for the New England coast by Verrill and Nutting. A speci-
men was also sent to the writer from the coast of Rhode Island by Dr, H. C. Bumpus. The
species has not been reported from the Pacific nor from the South Atlantic.

Bathymetric distribution, 1 to 55 fathoms.

GONOTHYRZEA GRACILIS (Sars).
Plate 17, fig. 3.

Laomedea gracilis SArs, Beretning om en i Sommeren 1849 forletagen Zooloéitk Reise i Lofoten og Finmarken, 1851,
p. 138. ’

Laomedea (Campanularia) gracilis Sars, G. O., Bidrag til Kundskaben om middlehavets Littoral-Fauna, 1857, p. 161,

Laomedea gracilis Hincks, Cat. of Zooph. South Devon and South Cornwall, Ann, Mag. Nat. Hist., ser. 3, vol. 8, 1861,
p- 260.

Gonothyrza gracilis ALLMaN, On the Coustruction and Limitation of Genera, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864,
p- 374, .

Gonothyrza gracilis Hincks, On New British Hydroids, Ann. Mag. Nat. Hist., ser. 3, vol. 18, 1866, p. 299,

Campanularia gracilis van BENEDEN, Recherches sur la Fauna littorale de Belgique, 1867, p. 147.

Gonothyraza gracilis Hincks, British Hydroid Zoophytes, 1868, p. 183,

Gonothyraa gracilis Hincks, Suppl. Cat. Zooph. South Devon and South Cornwall, Ann. Mag. Nat. Hist., ser. 4, vol. 8,
1871, p. 80. .

Gonothyrza gracilis VERRILL, Proc, Amer. Ass. Adv. Sci., 1873, p. 364.

Gonothyraa gracilis Sars, Bidrag til Kundskaben om Norges Hydroider, 1873, p. 33.

Gonothyraa gracilis McINTosH, Ann. Mag. Nat. Hist., ser. 4, vol. 13, 1874, p. 209.

Gonothyraa gracilis VERRILL, Amer. Journ. Sci., 1875, p. 42.

Gonothyraa gracilis WINTHER, Fortegnelse de i Danmark Hydroiden, 1879-80, p. 240.

Gonothyrea gracilis SecersTEDT, Bidrag til kannedomen om Hydroid-Fauna ud Sveriger Vestkust, 1889, p. 13,

Gonothyrza gracilis CRAWFORD, Ann. Mag. Nat. Hist., ser. 6, vol. 16, 1895, p. 260.

Gonothyrea gracilis HArTLAUB, Die Hydromedusen Helgolands, 1897, p. 451.

Gonothyraea gracilis HartLauB, Hydroiden aus dem Stillen Ocean, 1901, p. 353.

Gonothyrea gracilis BiLLaArp, Contribution a I'étude des Hydroides, 1904, p. 172.

Gonothyrxa gracilis Harrraus, Die Hydroiden du magalhaensischen Region und chilenischen Kiiste, 1905, p. 583.

Gonothyraza gracilis Rircuig, On Collections of the Cape Verde Island Marine Fauna, Hydroids, 1907, p. 503,

Gonothyraa gracilis JApErRHOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 64.

Laomedea gracilis Brocr, Die Hydroiden der arktischen Meere, 1909, p. 228,

Laomedea gracilis Broch, Hydroidenuntersuchungen, No. 3, 1912, p. 53.

Trophosome.2—Colony branched in a sparing and irregular manner, about 8 mm. in height
Main stem slender, with 5 to 8 annulations some distance above cach branch origin.  The branches
and pedicels are abruptly bent upward at their origin, forming an acute angle with the stem or

! British Hydroid Zoophytes, 1868, p. 183.
2 Description of a specimen collected near Beaufort, North Carolina, by C. M. Fraser.
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branch from which they arise and showing a group of usually 8 to 10 annulations near the bases.
The pedicels are long and slender, with 3 to 6 annulations at their distal ends. Hydrotheca
deeply campanulate, almost tubular and about three times as long as wide, and having their
margins ornamented with 12 or 14 very sharply pointed teeth.

Gonosome.—Gonangia borne -both on the rootstock and stems, oblong oval in shape, with
the distal end truncated and the proximal end tapering toward the annulated pedicel. The
extra capsular sporosacs are absent from the specimen described, but are characteristic of the
species, and, according to Sars, they each contain two ova in female colonies.

Dustribution.—American. New England coast (Verrill) ; Beaufort, N. C. (Fraser).

General. Norway (Sars); Sweden (Segerstedt); Denmark (Winther); Helgoland (Hart-
laub); Belgium (van Beneden); British coasts (Ilincks); Cape Verde Islands (Ritchie); Chilean
coast (Hartlaub); French coast (Billard); Mediterranean (Sars).

Calkins erroneously reports this species from Puget Sound, mistaking it for a species belong-
ing to another genus, Clytia edwardsi.

Bathymetric distribution, 1 to 110 fathoms.

GONOTHYRZEA CLARKII (Marktanner-Turneretscher).
Plate 17, fig. 4.

Gonothyrza hyalina CLark, Alaskan Hydroids, 1876, p. 215.

Laomedea (Gonothyrza) clarkii MARkTANNER-TURNERETSCHER, Hydroiden von Ost-Spitzbergen, 1895, p. 408.
- ? Gonothyrza hyalina HarTLAUB, Hydroiden aus dem Stillen Ocean, 1901, p. 358.

Gonothyrza clarki Torrey, Hydroida of the Pacific Coast, 1902, p. 55.

Gonothyraa clarkii JiperroLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 65.

Gonothyrza clarkii Fraser, West Coast Hydroids, 1911, p. 36.

Trophosome.'—Colonies consisting of a tuft of upright stems growing on a common base.
Stems sinuous, dark horn-brown proximally, lightening distally. Branching irregular, but with
a tendency to an alternate arrangement, some of the branches themselves branching. In some
cases there is a tendency toward dichotomous branching. Stem and branches with groups of
usually 2 or3 annulations just above the origins of branches or pedicels, sometimes more numerous.
Pedicels alternate, ordinarily much shorter than the hydrothec®, but often distinctly longer,
in which case there is usually a median smooth part with both ends annulated. Hydrothecs
slender, deeply campanulate, their upper portions being almost tubular. The lower part narrow-
ing gradually to meet the stem. The margin bears a number of very shallow and usually uneven
teeth. Diaphragm distinct, leaving a rather large basal chamber. Hydranths with a trumpet-
shaped hypostome and numerous tentacles. :

Gonosome.—The gonangia are borne on the stem, branches, and sometimes on the base of
the colony. Ordinarily they are in the axils of hydrothecs or branches. They are obconical in
form, rather slender with a flattened top on which medusoid meconidia, usually two or three
in number, rest. These latter show no radial canals, but have a cluster of fingerlike tentacles
on the distal end. Within the gonangium is a blastostyle bearing from 1 to 5 devcloping meco-
nidia.

Distribution.—The type-locality for this species is Davis Bay, East Spitzbergen. Reported
also from Alaska at several stations down to 25 fathoms (Clark) ; and Californian coast at Oakland
(Torrey). This species illustrates one of the few instances in which two authors have given the
same name to the same species. Marktanner-Turneretscher and Torrey having each named
this form after Clark who originally identified it as Gonothyraea hyalina. Specimens apparently
of this species sent me from Puget Sound by Prof. Trevor Kincaid are very profusely branched,
and attain a height of 5 in. Vancouver (Fraser).

! Description of a specimen kindly sent me by Dr. H. B. Torrey, from Oakland, California.
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? GONOTHYRZEA INORNATA Nutting.

Plate 17, figs. 5-7.

Gonothyrza inornata Nutting, Hydroids of the Harriman Alaska Exped., 1901, p. 175.
Gonothyrza inornata Fraser, West Coast Hydroids, 1911, p. 37.

Trophosome.*—Colony consisting of a tuft of upright branches springing from a common
stem. Height 3.6 cm. The stem proper is very short, almost immediately breaking up into a
number of long, delicate upright branches. The branches often themselves branching in a dicho-
tomous manner, slightly flexuose and rather thick, although often quite translucent. Imme-
diately above each pedicel origin the stem bears usually 2 or 3 strongly marked annulations. The
pedicels are alternate, about the length of the hydrothec®, annulated throughout, usually with
8 to 12 annulations and decreasing in diameter from basal to proximal ends. They are erect in
posture, being nearly parallel with the branch from which they spring. The hydrothecs are
subtriangular in outline, obconical in form, usually about 1.3 times as long as broad. The margin
is even, without regular teeth or ornamentation of any kind. The margin of one hydrotheca is
about on a level with the base of the pedicel next above it.

Gonosome.—Gonangia borne in the axils of the pedicels, rather slender, ovate or obconical
in form, the upper part of the walls sometimes slightly wrinkled transversely, and with a flat-
tened top, upon which, in the older ones, rests a round sack-like ‘‘meconidium’’ or more properly
acrocyst without medusoid features, containing developing planule or sporosacs. In less mature
gonangia a single one of these sacklike structures is supported on a blastostyle in the upper part
of the gonangium.

Distribution.—Known only from the type-locnhty, Yakutat Bay, Alaska.

There is some doubt regarding the systematic position of this species, but on the whole it
appears to be most nearly allied to Gonothyraa, from which it differs in having no medusoid
features to the meconidia.

Genus OBELIA Péron and Lesueur, modified by Hincks.

Obelia PEroN and LESUEUR, Histoire générale des Méduses, Ann. du Mus., vol. 14, 1810, p. 43.
Campanularia prolifera MeyEN, Uber das Leuchten des Meerer, 1834, p. 198, ‘
Thaumantias (part) Forses, British Naked-eyed Medusa, 1848, p. 41, ¢

Eucope (part) GEGENBAUER, Systemes de meduse, Zeits. Wissensch. Zool., vol. 8, pt. 2, 1857, p. 241,
Obelia and Eucope .. Acassiz, Cont. Nat. Hist. U. 8., vol. 4, 1862, p. 351.

QObelia and Eucope A. Acassiz, North Amer. Acaiephw, 1865, pp. 83, 91.

Obelia and Schizocladium ALuMaN, Gymnoblastic Hydroids, 1871, p. 18.

Obelia and Schizocladium BrowNE, Quart. Journ. Mier. Sci., vol. 50, 1906, p. 645.

Obelia McCrapy, Gymnopthalmata of Charleston Harbor, 1857, p. 94,

Obelia Hincks, British Hydroid Zoophytes, 1868, p. 146.

Laomedea (part) BrocH, Die Hydroiden der arktischen Meere, 1909, p. 189.

With the exception above noted all writers since McCrady (1857) that I have consulted
have used the name Obelia in its modern sense. While McCrady was the first writer to identify
the hydroid form of this genus with the medusa deseribed by Péron and Lesueur, Hincks in his
British Hydroid Zoophytes (1868) was the first one to cast the definition in modern form.

The following definition will serve for the present work.

Trophosome.—Colony branched; hydrothece companulate, with a distinct diaphragm.
Hydranths with a trumpet-shaped proboscis.

(Fonosome.—Gonangia borne on stems and branches and producing medus@ with a disk-
like form, short four-lipped proboscis, 8 lithocysts and usually 8 or more marginal tentacles at

liberation.
EKEY TO AMERICAN SPECIES OF THE GENUS OBELIA,
Main stem fascicled.

Marginal teeth bicuspidate..................... b et L e s e s b s e el e bicuspidata,
Marginal teeth not bicuspidate. .
Pedicels not less than one-third length of hydrothecse......... ... ... ... ... ... AR . Jragilis.
Pedlcels more than one-third lenbih of hydrotheca. .. ..o plicata.

‘De~c rlpuon of a specimen from the type-locality, lakutat Bay, Alaska, collected by the Harriman E xpedltlon
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Main stem simple.
Hydrothecal margin with bimucronate teeth.

Hydrothecal wall plicated above. ............ooonini i s austrogorgia.

Hydrothecal wall not plicated.......... ... ... i corona.
Hydrothecal margin even or undulating,

Pedicels borne in pairs, the two individuals of a pair arising from the same sideofa branch............. . .gracilis.

Pedicels not regularly in pairs,
Stem geniculate,

Pedicels borne on pronounced shoulders of stem. ... ...........ooiuniiiiiiiiiiiiaiian. geniculata.
Shoulders absent or inconspicuous.
Margin undulating, slightly plicated................. ittt eeaaans dubia.
Margin smooth, not plicated. :
Pedicels annulated throughout........ ... .. ... ... ittt i, hyalina.
Pedicels smooth on median portion ........... ... .. iiiiiiiiiiie braziliensis.
Stem distinetly flexuose. .. ... .. i surcularts.
Stem neither distinctly geniculate nor flexuose.
5 to 8 annulations ahove each branch and pedicel origin......................................dichotoma.
5 or less annulations above each branch and pedicel origin.
Branches from all sides of stem................ooooeiiiii i i oL .. ... .commissuralis.
Branches alternate or opposite,
Ultimate branchings regularly dichotomous. . ................oiiuiiiiiiiiinnnnaanns Sabellata.
Branchings regularly alternate.
Branches form flabellate structure. ........ ... .. .. ..ottt longissima.
Branches not distinetly flabellate.... ... .. .. .. ... .. ... ... ... griffini.

Branchings very irregular, tending to form flabellate structure, no hydrothecal teeth.. . .borealis.

OBELIA GENICULATA (Linneus.)
Plate 18, figs. 1-5.

Sertularia geniculata LiINN&EUS, Systema Nature, ed. 10, 1758, p. 812,

Sertularia geniculata Tannzvs, Fauna Suecica, 1761, p. 541,

Sertularia geniculata ourTuyx, Natuurlyke Historie, vol. 17, 1761-73, p. 363.

Sertularia geniculata Parras, Elenchus Zoophytorum, 1766, p. 117.

Sertularia geniculata Linnxzus, Systema Nature, ed. 12, 1767, p. 1312,

Sertularia geniculata BoppAERT, in Pallas, Lyst der Plant-Dieren, 1768, p. 147,

Sertularia geniculata Forskii, Descriptiones Annimalium, 1776, p. xxvii,

Sertularia geniculata MARATTI, De Plantis Zoophytes et Lithophytes, 1776, p. 34.

Sertularia geniculata GroNovius, Zoophylacium gronovianum, vol, 3, 1781, p. 356.

Sertularia geniculata ELLis and SoLANDER, Nat. Hist. Zooph., 1786, p. 49.

Sertularia geniculata WinLkins and Hersst, Charakteristik der Thlel'pﬂanzen vol. 2, 1787, p. 157.

Sertularia geniculata GMELIN, in Linneus, Systema Naturwe, ed. 13, 1788-93, vol. 1, p. 3854.

Sertularia geniculata BErkENHOUT, Synopsis Nat. Iist. Gt. I!rimin and Ireland, 1789, vol. 1, p. 218,

Sertularia geniculata Bosc, Hist. Nat. des Vers, 1802, vol. 3, p. 99.

Sertularia geniculata TurToN, British Fauna, 1807, p. 215.

Sertularia geniculata JAMESON, Cat. Animals of the Class Vermes, 1811, p. 564.

Sertularia geniculata LAMouroux, Bull. soc. philomatique, vol. 3, 1812, p. 184,

Sertularia geniculata OKEN, Lehrbuch der Naturgeschichte, pt. 3, 1815, p. 92,

Sertularia geniculata Lamarck, Hist, Nat. Anim, sans Vert., vol. 2, 1816, p. 120.

Laomedea geniculata Lamouroux, Histoire des Polypiers Coralligénes Flexibles, 1816, p. 208.

Sertularia geniculata STEWART, Elements of Nat. ITist. of Anim. Kingdom, vol. 2, 1817, p. 446.

Sertularia geniculata ScnwEeIGGER, Beobachtungen auf Naturhistorischen Reisen, 1819, p. 18,

Sertularia geniculata DEsLoNGcHAMPS in Lamouroux, Extrait d'un travail. Introduction & 1'Histoire des Zoophytes,
1824, p. 482.

Sertularia geniculata HorrmaN, Einige Bemerkungen iiber die Vegetation und die Fauna von Helgoland, 1824, p. 258.

Sertularia geniculata Hoca, On the Nat. Hist. of the vicinity of Stockton on Tees, 1827, p. 33.

Campanularia geniculata FLEMiNG, Hist, Brit. Anim., 1828, p. 548.

Sertularia geniculata DELLE CaIATE, Memorie sulla storia e notomia degli animali senza vertebre, 1822-30, vol. 4, p. 126,

Laomedea geniculata BLAINVILLE, Article ¢ Zoophytes'’ in Dictionaire des Sciences naturelles, vol. 60, 1830, p. 439.

Sertularia geniculata Cuvier, Le Régne Animal, vol. 3, 1830, p. 300.

Campanularia geniculata JounstoN, Descriptive catalogue of the recent zooph. found on the Coast of N, Durham, 1832,
p. 255.

Laomeden geniculata BLainvitLe, Manual d’Actinologie, 1834, p. 474.

Campanularia geniculata Jounston, Cat. Zooph. of Berwickshire, 1834, p. 107.

Campanularia prolifera MEYEN, Uber das Leuchten des Meeres, 1834, p. 195.
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Campanularia eavolinii M. Epwarps, in Cuvier, Le Régne Animal, 1836-49, pp. 133, 139.

Sertularia geniculata M. Epwarps, in Cuvier, Le Régne Animal, 1836-49, p. 149.

Laomedea geniculata TEMPLETON, A cat, of rayed animals in Ireland, Ann. Mag. Nat. Hist., vol. 9, 1836, p. 466.

Campanularia geniculata M. EpwarDs, in Cuvier, Le Régne Animal, 1836-49, p. 166.

Laomedea geniculata Costa, Fauna del regno di Napoli, Zoofite, 1838, p. 16.

Laomedea geniculata Jornsron, Hist. Brit. Zooph., 1838, p. 151.

Laomedea geniculate CoucH, An Essay on the Zoophytes of Cornwall, 1841, p. 46.

Laomedea geniculata Hassain, Cat. Irish Zooph., Ann. Mag. Nat..Hist., vol. 5, 1841, p. 169.

Sertularia geniculata DELLE CHIAIE, Animali senza vertebre, 1841-44, vol. 5, p. 8.

Lagmedea geniculata LaxpsporoueH, On Phosphorescence of Zooph., Ann, Mag. Nat. Hist., vol. 8, 1842, p. 258.

Laomedea geniculata McGiLuiveay, Cat. Marine Zooph., Ann. Mag. Nat. Hist., vol. 9, 1842, p. 465.

Laomedea geniculata WesTENDORP, Ann. Soc. medico-surgicale de Bruges, vol. 4, 1843, p. 25.

Sertularia cavolinii KoLLIKER, Ueber die Randkérper der Quallen, Polypen und Strahlthiere, 1843, p. 81.

Laomedea geniculata TrompsoN, Report on Fauna of Ireland, Invert., 1844, p. 283.

Laomedea geniculata Couch, On the morphology of Zooph., Ann. Mag. Nat. Hist., vol. 15, 1845, p. 163.

Laomedea geniculata Jorxston, Hist. Brit. Zooph., 1847, p. 103.

Laomedea geniculata LanpsBorouGH, A poem and excursion to Arran, 1847, p. 366.

Laomedea geniculata Gray, List Brit. Anim., 1848, p. 84.

Laomedea geniculata LannssoroueH, List of Zooph. in west of Scotland, Proc. Philos. Soc. Glasgow,vol. 2, 1848, p. 233,

Laomedea geniculata Cocks, Contributions to Fauna of Plymouth, 1849, p. 193.

Campanularia geniculata OWEN, On parthenogenesis in the successive production of procreating individuals from a
single ovum, 1849, p. 12.

Laomedea geniculata Coucn, On the morphology of the different organs of Zooph., 1851, p. 26.

Campanularia (Laomedea) geniculata MarTLAND, Descriptio systematica animalia Belgii, etc., 1851, p. 45.

Laomedea geniculata M. Sars, Nyt. Mag. for Naturvidenskaberne, vol. 6, 1851, p. 730.

Laomedea geniculata Hincks, Notes on the Reproduction of Campanularidee, Ann. Mag. Nat. Hist., ser. 2, 1852, p. 85.

Laomedea geniculata LANDsBOROUGH, A popular history of Brit. Zooph., 1852, p. 96.

#Sertularia geniculata CAvorini, Memoire postume sceverate della schide autografe de Filippo Cavolini, 1833, p. 117.

Laomedea geniculata Gosse, Naturalist’s Rambles on the Devonshire Coast, 1853, p. 39.

Campanularia cavolinii KoLuiker, Polypen-Quallen, 1853, p. 302.

Campanularia geniculata KoLLixer, Polypen-Quallen, 1853, p. 303.

Sertularia cavolinit KGLLIKER, Polypen-Quallen, 1853, p. 302.

Laomedea geniculata Sars, Bemaerkninger over dit adriatiske Havs Fauna, 1853, p. 379.

Campanularia cavolinii GEGENBAUER, Zur Lehre von Generationwechsel und der Fortpilanzung bei medusen und
polypen, 1854, p. 217.

Laomedea geniculate IrRvINE, Cat. Zooph. found in Dublin Bay, 1854, p. 245.

Laomedea geniculata Gossk, Manual Marine Zoology, vol. 1, 1855, p. 24.

Laomedea geniculata LinvsTrOM, Bidrag til kiinnedomen om Ostersjons Invertebrat-fauna, 1855, p. 73.

Laomedea geniculata TEMPLER, Some remarks on the marine fauna of the south of Devon, 1855, p. 4£76.

Laomedea geniculata Gossg, Tenby: a seaside holiday, 1856, p. 24.

Campanularia geniculate HuxLey, Lectures on general Natural History, vols. 1-4, 1856, p. 24.

Laomedea geniculata THompsoN, Nat. Hist. of Ireland, vol. 12, 1856, p. 458.

Laomedea geniculata Greexe, On the Acalepha of the Dublin Coast, 1857, p. 175.

Thaumantias lucifera GREENE, On the Acalephe of the Dublin Coast, 1857, p. 175.

Thaumantias diaphana Moren, Fortegnelse over Grgnlands Blgddyr, 1857, p. 24.

Laomedea geniculata ALpEr, Cat. Zooph. Northumb. and Durham, 1858, p. 95.

Laomedea geniculata Wricur, Observations on British Zooph., 1858, p. 452.

Laomedea geniculata ALLMAN, Notes on Hydroid Zooph., Ann. Mag. Nat. Hist., ser. 3, vol. 4, 1859, p. 137.

Campanularia ( Laomedea) geniculata ALLMAN, Notes on Hydroid Zooph., Ann. Mag. Nat. Hist., ser. 3, vol. 4, 1859, p. 137.

Thaumantia lucide McCrapY, Gymnopthalmata of Charleston Harbor, 1859, p. 84.

Laomedea geniculale McCrapy, Gymnopthalmata of Charleston Harbor, 1859, p. 94.

Campanularia geniculata GreENE, A Manual of Sub-kingdom Ceelenterata, 1861, p. 90.

Thaumantias lucifera GREENE, A Manual of Sub-kingdom Ceelenterata, 1861, p. 129.

Laomedea geniculata Hixcks, Cat. Zooph. South Devon and South Cornwall, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861,
p- 259.

Laomedea geniculata Wriant, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, p. 227.

Eucope diaphana L. Acassiz, Cont. Nat. Hist. U.'S., vol. 4, 1862, p. 322.

Eucope lucifera L. Acassiz, Cont. Nat. Hist. U. 8., vul 4, 1862, p. 351.

Laomedea geniculata KIRCHENPAUER, Die S(.cmnm,n der Elbmiindung, 1862, p. 17,

Laomedea geniculata ALDER, Report on Zoophytes, 1863, p. 290.

Laomedea geniculata WrigHT, Observations on Brit. Zooph., 1863, p. 280,

Obelia geniculata AtLMaN, Construction and Limitation of Genera, Ann. Mag. Nat. Hist., eer. 3, vol. 13, 1864, p. 372.

Obelia diaphana ALLMaN, Construction and Limitation of Genera, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 372.

Laomedea geniculata ALLmaN, Report on the present state of our knowledge of the Repmdu(,twe System in the Hydroida,
1864, p. 401.
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Campanularia geniculata Koriaker, Kurzer Bericht iiber einige im Herbst 1864, an der Westkilste von Schottland
angestellte vergleichend-anatomische Untersuchangen, 1864, p. 233.
Eucope alternata A. Acassiz, North Amer. Acalephe, 1865, p. 223.
Eucope fusiformis A. Aaassiz, North Amer. Acalephze, 1865, p. 133.
Eucope diaphana A. Acassiz, North Amer. Acalephe, 1865, p. 62.
Thaumantias lucida A. Acassiz, North Amer. Acalephee, 1865, p. 85.
Thaumantias diaphana A. Acassiz, North Amer, Acalephe, 1865, p. 86.
Laomedea geniculata A. Acassiz, North Amer. Acalephw, 1865, p. 86.
FEucope polygena A. Acassiz, North Amer. Acalephs, 1865, p. 86.
Campanularia geniculata Hincks, New Drit. Hydroids, Ann. Mag. Nat. Hist., ser. 3, vol. 18, 1866, p. 297.
Laomedea geniculata McINTosH, Proc. Royal Soc. Edinburgh, vol. 5, 1866, p. 603.
Laomedea geniculata ParFirt, Additions to the Zooph. of Devonshire, Ann. Mag. Nat. Hist., scr. 3, vol. 18, 1866, p. 12.
Laomedea geniculata ALpER, Report on Zooph., 1867, p. 49.
Thaumantias lucide vaAN BENEDEN, Recherches sur la Faune littorale de Belgique, 1867, p. 52.
Campanularia geniculata Marcusen, Zur Fauna des Schwarzen Meeres, 1867, p. 358.
Obelia geniculata Normax, Report Brit. Ass. Adv. Sci., 1867, p. 199.
Obelia (Laomedea) geniculata ALLMAN, Report Brit. Ass. Adv. Sci., 1867, p. 77.
Laomedea geniculata HevLer, Zoophyten und Echinodermen des Adriatischen Meeres, 1868, p. 45.
Obelia geniculata Hincks, British Hydroid Zoophytes, 1868, p. 149.
Campanularia geniculata Donrrz, Sitzber d. Ges. Naturforsch. Freunde, Berlin, 1869, p. 10.
Obelia geniculata Hincks, Pop. Sci. Rev., 1869, p. 231.
Obelia geniculata Norman, Shetland final Dredging Report, vol. 2, 1869, p. 322.
Bucope lucifera Norman, Shetland final Dredging Report, vol. 2, 1869, p. 326.
Laomedea geniculata AuuMaN, Gymnoblastic Hydroids, 1871, p. 36.
? Schizicladivin ramosum ALLMAN, Gymnoblastic Hydroids, 1871, p. 151.
Campanularia geniculala MeTzcER, Die wirbellosen Meeresthiere der ostfriesischen Kiiste, 1871, p. 35.
Thaumantias ludida Pancert, Intorno alla sede del movimento luminoso nelle meduse, 1871, p. 141.
Campanularia geniculata Scauirze, Ueber den Bau und die Entwicklung von Cordylophora lacustris, 1871, p. 21.
Laomedea geniculata Spacnorini, Catalogo degli acalefi discofori del Golfo di Napoli, 1871, p. 186.
Obelia geniculata ScruLze, Nordsee Exped., 1872, p. 129.
Obelia geniculata VERRILL, Invertebrate Animals of Vineyard Sound, 1873, p. 727.
Obelia geniculata VERRILL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364.
Obelia geniculata VERRILL, Amer. Journ. Sci., 1874, p. 41.
Obelia geniculata VERRILL, Amer. Journ, Sci., 1874, p. 133.
Obelia geniculata WinTHER, Fortegnelse over de i Danmark Hydroida, 1877-80, p. 235.
Obelia geniculata MEREJKOWSKY, Ann. Mag. Nat. Hist., ser. 5, 1878, p. 323.
Obelia geniculata VERRILL, Check-list of Marine Invert., 1879, p. 16.
Obelia geniculata pE VARENNE, Sur la Reproduction des Polypes Hydraires, 1882, p. 49.
Obelia geniculata Hamann, Organismus du Hydroidpolypen, 1882, p. 54.
. Obelia geniculata FEwkEs, Embryological Monographs, vol. 3, 1884, pl. 3, fig. 5a.
Obelia geniculata ALiman, Challenger Reports, Hydroida, pt. 2, 1888, p. 23.
Obelia geniculata Bourne, Hydroids of Plymouth, 1889-90, p. 3%4.
Obelia geniculata MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 207.
Laomedea (Obelia) g niculata LEVINSEN, Annulata, Hydroider, etc., 1893, p. 368.
Obelia geniculata CRAwFORD, Ann. Mag. Nat. Hist., ser. 6, vol. 16, 1895, p. 260.
Obelia geniculata Nurrina, Notes on Plymouth Hydroids, 1896, p. 2.
Obelia geniculata Hartraus, Die Hydromedusen Helgolands, 1897, p. 451.
Obelia geniculata Versruys, Hydraires Calypteroblastes de la mer des Antilles, 1899, p. 30.
Obelia geniculata Harairr, Synopsis of N. A. Invert., 1901, p. 382.
Obelia geniculata Hartuaus, Hydroiden aus dem Stillen Ocean, 1901, p. 302.
Obelia geniculala Nurtina, Hydroids of the Woods Hole Region, 1901, p. 351.
Obelia geniculata Torrey, Hydroida of the Pacific Coast, 1902, p. 59.
Obelia diaphana BRowNE, Ann. Mag. Nat. Hist., ser. 7, vol. 9, 1902, p. 281,
Obelia geniculata Biuuarp, Contributions & 1’étude des Hydroides, 1904, p. 166.
Obelia geniculata JiperuoLm, Hydroiden aus den Kiisten von Chili, 1904, p. 2.
Obelia diaphana Harcrirr, Bull. U. 8. Bureau of Fisheries, vol. 24, 1904, p. 48,
Obelia geniculata TorreY, Hydroids of the San Diego Region, 1904, p. 15.
Obelia geniculata HarTLAUB, Résultats du voyage du S. Y. Belgica, Hydroiden, 1904, p. 5.
Obelia geniculata Broc, Nord-See Hydroiden, 1905, p. 12.
Obelia geniculata Harrraus, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 581.
Obelia geniculata JAineraOLM, Aussereuropiiische Hydroiden, 1905, p. 270.
Obelia geniculata JivernoLm, Hydroiden aus antarktischen und subantarktischen Meeren, 1905, p. 16.
Obelia geniculata Hickson and Gravery, National Antarctic Exped., The Hydroids, 1907, p. 30.
Obclia geniculata Rirenre, Hydroida of the Scottish Nat. Antarctic Exped., 1907, p. 528.
Laomedea (Obelia) geniculata BrocH, Hydroiden der arktischen Meere, 1809, p. 190.
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Obelia geniculate JinErmOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 62.
Obelia geniculata MAYER, Meduse of the World, vol. 2, 1910, p. 250.

Obelia geniculata Fraser, West Coast Hydroids, 1911, p. 39.

Obelia geniculata Srecnow, Hydroidpolypen der japanischen Ostkiiste, part 2, 1913, p. 70.

Trophosome.!'—Colonies growing from a creeping rootstock on a laminarian and attaining
a height of 14 mm. Stems usually unbranched, regularly geniculate and divided into regular
internodes, each of which bears a strong projecting shoulder or expansion on its distal end
where it is much broader than at its proximal end, the internodes sometimes being rudely tri-
angular in outline. The outer side of each internode has a remarkable thickening of the peri-
sarc which reaches its maximum just below the insertion of the pedicel, and which is very well
illustrated by Hincks in figure 1a, plate 25 of his * British Hydroid Zoophytes.” The branches,
when present, are’like the stem. Pedicels alternate, very short, usually shorter than the hydro-
thecze, with usually 3 to 5 annulations and the diameter decreasing rapidly from proximal to
distal end. Hydrothece rather broadly campanulate, often triangular in outline and with a
strongly marked, perfectly even margin. The diaphragm is well marked.

Gonosome.—The gonangia are usually borne in the axils of the pedicels. They are oblong-
ovate in shape, the distal end being broader than the proximal and sometimes showing a sort
of shoulder, beyond which it rapidly narrows to a short conical neck terminating in a small round
aperture. Within the gonangia are numerous developing medusz thickly crowded around a cen-
tral blastostyle. Meduse, at liberation, with a disk-shaped bell, 16-24 marginal tentacles, a short,
square-lipped manubrium, 4 radial canals under which the ovaries are hung, and 8 lithocysts on
the lower sides of the bases of 8 of the tentacles. Adult meduse are described by Mayer ? as differ-
ing from the freshly liberated ones mainly in the greater size (6 mm. in diameter), about 100
stiff tentacles and the position of the ovaries which lie nearer the margin than the gastric cavity.

Distribution.—This is one of the most widely distributed of all the hydroids, and one of the
best known. It was originally reported from British coasts, and has been found in practically
all suitable localities on European shores from the Mediterranean to the polar region and on the
Atlantic coast of America south to the West Indies (Versluys). 'On the west coast of America
it has been reported from San Diego, California (Torrey). It has been reported by various
writers [rom the Antarctic, Terra del Fuego, Straits of Magellan, coast of Chile. In the Western
Pacific it is reported from Japan, Philippine Islands, Australia, New Zealand, Moluceas, Aru
Islands, Malay Archipelago, ete.

It is therefore world-wide in distribution, and being a shallow-water form, has pmbably been
collected more frequently than any other species.

It is probable that the habit of growing on floating seaweed, timbers, etc. together with

its profuse production of medus® has had much to do with the success of tlus species in attain-
ing a cosmopolitan distribution.

Bathymetric distribution, 1 to 35 fathoms.

OBELIA HYALINA Clarke.
Plate 18, figs. 6-7.

Obelia hyalina CLARKE, Bull. Mus. Comp. Zool., vol. 5, No. 10, 1879, p. 241.

Obelia hyalina VersLuys, Hydraires Calyptoblastes recueillis dans les Mer des Antilles, 1899, p. 89.
Obelia hyalina Picrer and Brpor, Hydrires provenant des campagnes de I’ Hirondelle, 1900, p. 8.

Obelia hyalina TuornLEY, Ceylon Pearl Oyster Report, The Hydroida, 1904, p. 113.

Obelia hyalina ConapoN, Hydroids of the Bermudas, 1907, p. 468.

Obelia hyalina BiLuarp, Travailleur et Talisman, Hydroides, 1907, p. 170.

Obelia congdoni Ilararrr, Hydroids of Woods Hole, 1909, p. 375.

# Obelia hyalina Stecnow, Hydroiden der Miinchener Zoologischen Staatssammlung, 1912, p. 354.

Trophosome.*—Colony delicate, consisting of a number of stems springing from a creeping
rootstock, and n.t.taining a height of 1 cm. Stem simple, mther feebly but regularly geniculate,

! Descnptlon of a specimen cnllerted at Woods Iole, Ma,ssa( huaetta by the author in 1904.
2 Medusz of the World, vol. 2, the Hydromedusze, 1910, p. 250.
3 Description of specimen collected by C. M. Fraser at Beaufort, North Carolina.
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with a slight shoulder at the distal end of each internode and 3 or 4 annulations above each
shoulder. Pedicels alternate, borne on the ““shoulders” referred to, longer than the hydrothecse
and annulated throughout. Hydrothecw small, exceedingly delicate in structure, varying con-
siderably in shape, being sometimes campanulate and sometimes triangular in outline, margin
entire, diaphragm very low and indistinct.

Gonosome.—Gonangia borne in the axils of the pedicels, elongate obconical in shape, with
a wide terminal aperture surmounting a broad, conspicuous collar. They vary greatly in size,
being from twice to four times the length of the hydrothecs. Contents, developing meduss
of the Obelia type.’

Distribution.—The type-locality is 10 miles north of Zoblos Island. Reported from Ber-
mudas (Congdon) ; Woods Hole, Massachusetts (Hargitt) ; Beaufort, North Carolina (Fraser). The
species is also reported from Ceylon (Thornley) ; West Indies (Versluys) ; Eastern Atlantic, Gulf
of Cadiz, Morocco, and Azores (Billard); and Fingal, 130 meters (Pictet and Bedot).

Bathymetric distribution, 1 to 68 fathoms.

OBELIA BRAZILIENSIS (Meyen).
Plate 18, figs. 8, 9.

Campanularia braziliensis MeYEN, Uber das Leuchten des Meeres, 1834, p- 198, pl. 32, fig. 5.
Obelia braziliensis HArTLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 581.

The writer has not seen this species, and presents the following description, which is taken
partly from the original description of Meyen and partly from his figures:

Trophosome,~—Colony smnall and delicate, growing from a creeping rootstock on floating sea weed. Stem not
fascicled, geniculate, bearing usually alternate branchlets or pedicels and usually with 3 annulations just above the
origins of branchlets or pedicels. Pedicels long, with 2 or 3 distal annulations and a group of 3 to 5 at the proximal end.
Hydrothecz regularly campanulate, usually deeper than wide and with an even margin. Hydranth with about 16
tentacles.

Gonosome.—Gonangia borne in the axils of branchlets and pedicels, elongate ovate in shape, more than twice as
long as broad, and ending distally in a round aperture which is slightly elevated on a sloping neck which passes insen-
sibly into the shoulderlike distal end of the body of the gonangium. In the specimen figured there is an annular con-
striction about one-third the way up the gonangial wall.

I have seen no account of the gonangial contents. Hartlaub places it in the genus Obelia,
and it is therefore probable that medus® have been demonstrated.
Distribution.—Found growing profusely on floating sea weed, especially on Fucus, off the
Brazilian coast (Meyen).
OBELIA DUBIA Nutting.

Plate 19, fig. 1.

Obelia dubia Nurting, Hydroids of the Harriman Alaska Exped., 1901, p. 174.

Obelia dichotoma (part) HArRTLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 580.
Obelia dubia (=Obelia dichotoma Hincks) Maver, Medusew of the World, vol. 2, the Hydromeduse, 1910, p. 248.
Obelia dubia Fraser, West Coast Hydroids, 1911, p. 39. ‘

Trophosome.'—Colony attaining a height of about 3-4 inches; stem sparingly branched, the
main stem and larger branches sinuous or slightly geniculate, giving forth pedicels singly or in
opposite pairs at the bends. Pedicels rather long and annulated throughout, the stem also more
extensively annulated than in most species of the genus. Hydrothece large, tubular, with very
shallow undulations around the margin, from between which lines run down for a short distance
on the surface of the hydrothecz.

Gonosome.—Unknown.

Distribution.—Orea, Alaska (Harriman Alaska Expedition). Puget Sound specimen from
Kincaid. Hartlaub? may be right in considering this species as 0. dichotoma, but the present
writer preferso t retain it on the strength of the' more tubular hydrothece and much larger
_ pedicels of the Alaskan form.

! As the writer has no specimen of this species at hand, the deseription is copied from his original description of
thig form, ‘
3 Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 580.
55968°—15—8
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OBELIA GRACILIS Calkins.
Plate 19, figs. 2-4.

Obelia gracilis CaLgiNs, Some Hydroids from Puget Sound, 1899, p. 353.
Obelia gracilis HArTLAUB, Hydroiden aus dem Stillen Ocean, 1901, p. 353.

Obelia gracilis MAYER, Medusz of the World, vol. 2, The Hydromedusse, 1910, p. 253,
Obelia gracilis Fraser, West Coast Hydroids, 1911, p. 39.

-

Trophosome.!—Colony erect 11 mm. in height. Stem simple. Main stem flexuose,
giving off pedicels at the bends. Pedicels usually in pairs, both individuals of a pair, however, -
being given off from the same side of the stem, the pairs alternating in position. The two
pedicels of a pair are of unequal length, one being noticeably shorter than the other; the longer
being as much as twice the length of the hydrotheca, while the shorter is less than half the
length of the hydrotheca. Each bears two or more annulations at its base. The hydrothecs
are large, campanulate, with sinuous margin and a well-marked diaphragm. Those with the
shorter pedicels being noticeably larger than those with the longer pedicels.

Gonosome.—The gonangia are borne in the axils of the pedicels, one to each pair of the latter.
They are much elongated, “club-shaped,” as Calkins says, with a distinct collar, the blasto-
style is covered on all sides by the very numerous medusa buds. According to Calkins the
medusz have 28 marginal tentacles.

Distribution.—The type and only known locality is Scow Bay, Port Townsend Harbor,
Puget Sound.

Bathymetric distribution, 1 to 10 fathoms (%).

? OBELIA PLICATA Hincks.
Plate 19, figs. 5, 6.

Obelia plicata Hincks, British Hydroid Zoophytes, 1868, p. 159.

Qbelia plicata Noruan, Shetland final Dredging Report, vol. 2, 1869, p. 256,

Ohelia plicata MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 208.
Obelia plicata Nurring, Hydroids from Alaska and Puget Sound, 1899, p. 741.

Obelia plicata CaLkins, Some Hydroids from Puget Sound, 1899, p. 357.

Obelia plicata Nurrineg, Hydroids of Harriman Alaska Exped., 1901, p. 173.

Obclia plicata Harrraue, Hydroiden aus dem Stillen Ocean, 1901, p. 351,

Obelia plicata MaYER, Meduse of the World, vol. 2, 1901, p. 353,

Obelia plicate Fraser, West Coast Hydroids, 1911, p. 32.

Laomedia (Obelia) dichotoma (part) Brocu, Hydroidenuntersuchungen, No. 83,1912, p. 54.

Trophosome.>—Colony considerably broken, but attaining a height of 16.5 cm. the main stem
and the longer branches are fascicled. The component tubes being not so numerous and larger
than in Obelaria gelatinosa. 'The branches become simple in their distal parts and almost white
in color. The nonfascicled parts of the branches are annulated just above the origin of the
branchlets and pedicels, the annulations being in groups of usually 3 or 4. The pedicels are
attenuate, shorter than the hydrothece and annulated throughout. The hydrothecs are deeply
campanulate and much like those of 0. dickotoma. The margin is entire.

Gonosome.—Gonangia like those of 0. dichotoma (Marktanner-Turneretscher).

Distribution.—The type-locality is Shetland (J. G. Jeffreys, according to Hincks). Great
Cumbray, Scottish coast (Frauenfeld, according to Marktanner-Turneretscher) ; Puget Sound and
Orea, Alaska (Nutting) ; Juneau, Alaska (Kincaid). This species is very close to 0. dichotoma,
from which it differs mainly in the fascicled stem.

Bathymetric distribution, 1 to 10 fathoms?.

! Description of a specimen from Puget Sound mounted on a slide, kindly loaned the author by Prof. Gary N.
Calkins, the discoverer of the species.

2 The specimen described is from Unalaska, Alaska, where it was collected from piles by Prof. Trevor Kincaid,
Sept., 1897,
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OBELIA CORONA Torrey.
Plate 20, figs. 1-2.

Obelia corona TorrEY, Hydroids of the San Diego Region, 1904, p. 14.
Obelia corona MaYER, Meduse of the World, vol. 2, The Hydromeduse, 1910, p. 253.
Obelia corona Fraser, West Coast Hydroids, 1911, p. 38.

Trophosome.!—Colony very small, about 4 mm. in height growing from a creeping rootstock
and symbiotic on a sponge. Stem short, monosiphonic, strongly flexuose or even geniculate, but
without the broad shoulder-like process upon which the pedicels are seated as in 0. geniculata.
There is a group of annulations just above each pedicel origin. Sometimes pedicels are borne
directly on the rootstock. Pedicels alternate, usually short, consisting of 2 or 3 strong annu-
lations. The pedicels of terminal hydrothece are long, sometimes twice as long as the hydro-
theca, with two or three annulations on the distal end and several on the proximal end, the
median part being smooth. Hydrothece quite large, in proportion to size of the colony, deeply
campanulate, usually about twice as long as broad and with the margin ornamented by 10 or
12 well-marked bimucronate teeth which are well separated and clearly cut. The diaphragm
is well-marked and rather low.

Gonosome.—The gonangia are borne both on the stem and creeping rootstock. They are
oblong-ovate in form, the distal end being the broader and the proximal end narrowing to the
short annulated pedicel. There is a very short, inconspicuous collar and a very broad aperture.
The gonangia are about 14 times as long as the hydrothecz and contain typical medusa of the
genus Obelia. , , )

Distribution.—The type-locality is the only one known, San Diego Bay, California, where
it is found on a sponge growing on piles under wharves.

Bathymetric distribution, 1 to 10 fathoms.

I can not agree with Mayer when he says? referring to this species ‘‘Probably a variety of
0. geniculata with toothed margins to the hydrothece.” On the contrary 0. corona bears but
little resemblance to the well-known 0. geniculata when details are considered. It seems to
the present writer to be an unusually well-defined species.

OBELIA AUSTRO-GEORGIZE Jiderholm.
Plate 20, figs. 34.

Obelia austro-georgizz JADERHOLM, Mitteilungen ueber einige von den Schwedischen Antarktischen Exped. 1901-03,
eingesammelte Hydroiden, 1904, p. vii.
Obelia austro-georgiz JApERROLM, Hydroiden aus antarktischen und subantarktischen Meere, 1905, p. 17,
Trophosome.*—Colony (the basal part lacking) 8 mm. in height, stem simple, erect, and
curved with an abrupt bend opposite the origin of each branch or pedicel. Branching sparse
and irregular, the branches bearing the pedicels and curving abruptly above each pedicel base.
Both stems and branches bear well-marked groups of annulations above the branch and pedicel
origins, the number of annulations in a group being usually 5 or 6. The pedicels are quite
short and look like the continuation of the branch from which they spring, this appearance
being due to the abrupt curve in the branches already referred to. The pedicels are usually
less than one-quarter the length of the hydrothece and bear 3 to 6 strong annulations. The
hydrotheca are rather large for this genus, rather slender, funnel-shaped; about twice as long
as wide at the margin. The margin is ornamented with about 14 sharply cut, turreted, or
rather, bimucronate teeth, between which sharply defined vertical lines run down the hydro-
thecal wall sometimes for about one-quarter the length of the latter. These lines give a pleated
appearance to some of the hydrothecz. The diaphragm is somewhat oblique, in side view, and

! Description of specimen kindly sent me by Doctor Torrey, the original describer of the species, from San Diego
Bay, the type-locality.

?Meduse of the World, vol. 2, 1904, p. 242,

3 Description of a specimen (cotype) sent me by Dr. Elof Jiderholm and labeled ‘Obelia austro-georgise mihi,
Budgeorgien, Cumberland Bay, 1902, Svenska antarkt, Exped.”

-
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the basal chamber rather deep. The hydrotheca are not so delicate and are longer than those
of Obelia bidentata Clarke which they otherwise resemble.

Gonosome.—Unknown, ,

Distribution.—The type-locality is Cumberland Bay, South Georgia. No other locality is
known. '

Bathymetnc distribution, 1 to 10 fathoms.

OBELIA BICUSPIDATA Clark.
Plate 20, figs. 5-6.

Obelia i}icuspidata+0 bidentata CLARK, On New and Rare species of Hydroids, Trans. Conn. Acad., vol. 3, 1876,
p. 58.

Obelia bicuspidata+0. buientala Nvurring, Hydroids of the Woods Hole Region, 1901, p. 351.

Obelia bidentata Hararrr, Synopsis N. A. Invert., Amer, Nat., 1901, p. 383,

Obelia bidentata JipERHOLM, Aussereuropaischen Hydroiden, 1905, p. 270.

Obelia bidentata MavEr, Meduse of the World, vol. 2, the Hydromedusz, 1910, p. 254.

Trophosome.!—Colony 2.1 em. in height, base lacking. The stem and main branches are
strongly fascicled. Branches very irregular in disposition, most of the larger ones springing
from one side of what appears to be the main stem. The smaller branches and distal parts of
the longer ones are monosiphonic and the branchlets are alternate and bear groups of annu-
lations above the origin of the branchleis and pedicels. The pedicels are regularly alternate
- in position and vary in length from one-quarter to one-half the length of the hydrothece, the
terminal pedicels being still longer. The hydrotheca are large, long, almost tubular, sometimes
3 times as long as broad. The hydrothecal walls show strong longitudinal lines, as if they were
pleated, particularly evident in the distal two-thirds of the hydrotheca. The margin is orna-
mented by a circlet of bidentate teeth 14 to 20 in number. The vertical lines pass downward
from between these teeth. The diaphragm is low, leaving a small basal chamber.

Gonosome.>—Not heretofore described. Gonangia borne in the axils of the pedicel, very
minute, about half the height of the hydrotheca, obconic in shape with distal end broad and
truncated, collar wanting. The blastostyle bears what appear to be developing medusa of the
Obelia type.

Distribution.—Type-locality for O. bicuspidata Clark, Thimble Islands, Long Island Sound;
for 0. bidentata Clark, Greenport, Long Island. The species has been reported from near Woods
Hole, Massachusetts (Nutting), and from Cape Frio, Brazil (30 fathoms), by Jiderholm.

These two species 0. bicuspidata and O. bidentata were described in the same paper by Clark.
In the opinion of the writer they are identical and the priority should be given to the first name
glven by Clark, which is Obelia bicuspidata.

OBELIA DICHOTOMA (Linnn!us)
Plate 20, fig. 7.

Sertularia dichotoma LixnxEUS, Systema Nature, ed. 10, 1758, p. 812,

Sertularia dichotoma (part) Hourruyn, Natuurlyke Historie, vol. 7, 1761-73, p. 565,

Sertularia dichotoma LiNNxEvs, Systema Nature, ed. 12, 1767, p. 1312,

Sertularia dichotoma MararTi, De Plantis Zoophytes et Lithophytes, 1776, p. 34.

Sertolaria dichotoma Cavorini, Memoria per servire de!l astoria di Polipi marini, 1785, p. 194.

Sertularia dicholoma (part) WiLkeNs and Hersst, in Pallas, Charakteristik der Thierpflanzen, 1787, p. 159.
Sertularia dichotoma GMELIN, in Linneeus, Systema Nature, ed. 13, 1788-1893, p. 3855.

Sertularia dichotoma BErkENHOUT, Synopsis of Nat. Hist. of Gt. Britain and Ireland, vol. 1, 1795, p. 218.
Sertularia dichotoma Bosc, Hist. Nat. des Vers, 1802, vol. 3, p. 99.

Sertularia dichotoma TurToN, British Fauna, 1807, p. 215.

Sertularia dichotoma JaAMEsoN, Cat. animals of the Class Vermes, 1811, p. 564.

Laomdm (aer.!ularua) dtc]:ozoma LAMOUROUJC, Nouveau Bull. des Sci. par la Soc. philomatique, vol. 3, 1812, p. 184,

1 Descnptlon of one of Clark’s cotypes sent me by Prof&asor V emll and labeled ‘‘Obelia bidentata Clark Greenport,
Long Island, Aug. 5, 1874. Piles of Wharf.”
2 Deacribed from a specimen collected by (*. M. Fraser at Beaufort, North Carolina,
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Campanularia dichotoma Lamarck, Hist. Nat. Anim. sans Vert., 1816, vol. 3, p. 113.

Laomedea dichotoma Lamouroux, Histoire des Polypiers Coralligénes Flexibles, 1816, p. 207.

Sertularia dichotoma STEwWART, Elements Nat. Hist. of the Animal Kingdom, 1817, vol. 2, p. 446.

Sertularia dichotoma ScHWEIGGER, Deobachtungen auf natiirlichen Reisen, 1819, p. 19.

Laomedea dichotoma DEsLoNaerames, Hist. Naturelle des Zoophytes ou Animaux Rayonnés, 1824, p. 482.

Sertularia dichotoma BENNET and OLivier, Naamlyst van Wormen in Nederland aanwezig, 1826, p. 193.

Campanularia dichotoma GraNT, Edinburgh New Philos. Journ., 1826, p. 150.

Campanularia dichotoma Risso, Hist. Naturelle, 1826, p. 309.

Laomedea dichotoma Risso, Hist. Naturelle, 1826, p. 309.

Sertularia dichotoma Hoaa, Nat. Hist. of the vicinity of Stockton on Tees, 1827, p. 33.

Campanularia dichotoma FLeming, Hist. Brit. Anim., 1828, p. 548.

Campanularia dichotoma Stark, Elements of Nat. Hist., vol. 2, 1828, p. 441.

Campanularia dichotoma DeLLE Ch1AJE, Memoria sulla storia e notomia degli animalia senza vertebre, 1828-29, vol. 4,
p- 126.

Laomedea dichotoma BrainviLLe, Manuel d’actinologie, 1834, p. 449.

Laomedea dichotoma BLAINVILLE, ‘‘Zoophytes” in Dictionaire des Sciences Naturelles, 1830, p. 439.

Campanularia dichotoma CuviER, Le Régne Animal, vol. 3, 1830, p. 300.

Campanularia dichotoma JouNsToN, Trans. Nat. Hist. Soc. Northumb.; Durham, and Newcastle-on-Tyne, vol. 2, 1832,
p. 255. :

Campanularia dichotoma CuviER, Le Régne Animal, Zoophytes (Milne Edwards), 1830, pl. 66.

Campanularia dichotoma MEYEN, Uber das Leuchten des Meeres, 1834, p. 193.

Campanularia dichotoma GRrANT, Outlines of Comparative Anat., 1835-1841, p. 10.

Campanularia dichotoma M. EpwARDps, in Lamarck, Hist. Nat. Anim. sans Vert., ed. 2, 1836, p. 132.

Campanularia dichotoma TEMPLETON, A catalogue of species of rayed animals found in Ireland, 1836, p. 466.

Laomedea dichotoma Costa, Catalogo di Zoofiti, 1839, p. 185.

Laomedea dichotoma Coucs, An Essay on Zooph. of Cornwall, 1841, p. 46.

Laomedea dichotoma HassaLL, Ann. Mag. Nat. Hist., vol. 6, 1841, p. 169.

Sertularia dichotoma DELLE CHIAJE, Animali senza vertebre del Regno di Napoli, 1841-1844, vol. 5, p. 143.

Laomedea dichotoma MacciLLiveay, Ann. Mag. Nat. Hist., vol. 19, 1842, p. 465.

Campanularia dichotoma WESTENDORY, Ann. de la Soc. Medico-chirugricale de Bruges, vol. 4, 1843, p. 21.

Laomedea dichotoma Covcn, Cornish Fauna, 1844, p. 37.

Laomedea dichotoma TaomrsoN, Report on Fauna of Ireland, Invertebrata, 1844, p. 283.

Laomedea dichotoma var. A. Jounsron, Hist. Brit. Zooph., 1847, p. 102,

Laomedea dichotoma var. A. Gray, List Brit. Anim., 1848, p. 83.

Laomedea dichotoma Lanpssorouas, List of Zooph. found in the West of Scotland, 1848, p. 233.

Laomedea dichotoma var. A. Cocks, Cont. to the fauna of Falmouth, 1849, p. 93.

Laomedea dichotoma Desor, Proc. Boston Soc. Nat. Hist., vol. 3, 1848-1851, p. 66.

Campanularia ( Laomedea) dichotoma MAITLAND, Descriptio systematica animalium Belgii Septentrionalis, 1851, p. 44.

Laomedea dichotoma T.aNpsBorouaH, A popular history of Brit. Zooph., 1852, p. 158.

Campanularia dichotoma KoLLiker, Polypen-Quallen, Zeitsch. f. wiss. Zool., vol. 4, 1853, p. 300.

Laomedea dichotoma IrviNg, Cat. Zooph. found in Dublin Bay, 1854, p. 245.

Laomedea dichotoma Gosse, Manual of Marine Zool., 1855, p. 24.

Laomedea dichotoma Gossg, Tenby: a seaside holiday, 1856, p. 24.

Laomedea dichotoma Truompeson, Nat. Hist. of Ireland, vol. 4, 1856, p. 24.

Laomedea dichotoma GREENE, Nat. Hist. Review, vol. 4, 1857, p. 249,

Laomedea dichotoma (part) ALper, Cat. Zooph. Northumb. and Durham, 1857, p. 31.

Laomedea dichotoma Coste, Reproduction des polypiers marines dans les aquarium, 1858, p. 711,

Laomedea dichotoma ALLmaN, Notes on Mydroid Zooph., Ann, Mag. Nat. Hist., ser. 3, vol 4, 1859, p. 137,

Laomedea. dichotoma Ariman, Edinburgh New Philos. Journ., new ser., vol. 9. 1859, p. 314.

Laomedea dichotoma ALLMAN, Notes on Hydroid Zooph., Ann. Mag. Nat Hist., ser. 3, vol. 8, 1861, p. 170.

Campanularia dichotoma GREENE, A Manual of the Sub-Kingdom Ceelenterata, 1861, p. 56.

Laomedea dichotoma Hincks, Cat. Zooph. South Devon and South Cornwall, Ann. Mag. Nat. Hist,, ser. 3, vol. 8, 1861,
p. 258.

Laomedea dichotoma KircHENPAUER, Die Seetonnen der Elbmiindung, 1862, p. 23.

Laomedea dichotoma ALpER, Report on Zooph., Trans. Nat. Tyneside Field Club, vol. 5, 1863, p. 237.

Sertularia dichotoma HALLIER, Nordseestudien, 1863, p. 280.

Laomedea dichotoma ALbER, Report on Zooph., Trans. Tyneside Nat. Field Club, vol. 6, 1864, p. 193.

Obelia dichotoma ArrMAN, Construction and Limitation of Genera, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864, p. 372.

Campanularia dichotoma ALLMAN, Construction and Limitation of Genera, Ann. Mag. Nat. Hist., ser. 3, vol. 13, 1864,
p. 372. : . .

Laomedea dichotoma ALiLMAN, Report on the present state of our knowledge of reproductive system of Hydroida, 1864,
p. 400.

Campanularia dichotoma ALLMaN, Report on the present state of our knowledge of reproductive system of Hydroida,
1864, p. 412.
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Campanularia dichotoma A. Acassiz, North Amer. Acalephz, 1865, p. 89.

Campanularia dichotoma Hincks, On New British Hydroida, Ann, Mag. Nat. Hist., ser. 3, vol. 17, 1865, p. 297.

Laomedea dichotoma Parrirt, Additions to Zooph. of Devonshire, Ann. Mag. Nat. Hist., ser. 3, vol. 18, 1866, p. 11,

Laomedea dichotoma ALpEr, Nat. Hist. Trans. of Northumb. and Durham, vol. 1, 1867, p. 49.

Laomedea dichotoma vaN BENEDEN, Recherches sur la Fauna littorale de Belgique, 1867, p. 154.

Laomedea dichotoma HeLLER, Zoophyten und Echinodermen der adriatischen Meeres, 1868, p. 44.

Obelia dichotoma Hincks, British Hydroid Zoophytes, 1868, p. 156.

Laomedea dichotoma Herkrors, Natuurlyke Historie van Nederland, 1870, p. 399.

Laomedea dichotoma ALLmaN, Gymnoblastic Hydroids, 1871, p. 28.

Obelia dichotoma ALMaN, Gymnoblastic Hydroids, 1871, p. 127.

Campanularia dichotoma METZGER, Die wirbellosen Meeresthiere der ostiriesischen Kiiste, 1871, p. 35.

Obelia dichotoma VERRILL, Proc. Amer. Ass. Adv. Sci., 1873, p. 364.

Obelia dichotoma Scrnurze, Nordsee Expedition, 1874, p. 129.

QObelia dichotoma WINTHER, Fortegnelse over de i Danmark IHydroider, 1879-80, p. 237.

Obelia dichotoma MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 209,

Laomedea (Obelia) dichotoma LEVINSEN, Annulata, Hydroida, etc., 1893, p. 369.

Campanularia dichotoma BoNNEVIE, Norwegian North Sea Exped., 1898, p. 26.

Obelia dichotoma CaLkINs, Some Hydroids from Puget Sound, 1899, p. 356.

Obelia dichotoma Harairr, Amer. Nat., 1901, p. 382,

Obelia dichotoma HARTLAUB, Hydrmden aus dem Stillen Ocean, 1901 p. 353.

Obelia dichotoma NuTTiNG, Hydrmds of the Harriman Alaska pred 1901, p. 173.

Obelia dichotoma TORREY, Hydroida of the Pacific coast, 1902, p. 57.

Obelia dichotoma BiLra rp, Cont. & 1'étude des Hydroides, 1904, pp. 90, 170.

Obelia dichotoma TorrEY, Hydroids of the San Diego Region, 1904, p. 15.

Obelia dichotoma BiLLarp, Régénération de 1’Obelia dichotoma, 1905, p. 1048.

" Obelia dichotoma BourNE, Frith of Clyde meduse, 1905, p. 769.

Obelia dichotoma=0. australis HarTLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste,
1905, p. 580.

Obelia dichotoma BiLLarp, Travailleur et Talisman, Hydroids, 1907, p. 169.

Obelia dichotoma JipErHOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, pl. 63.

Laomedea dichotoma Brocn, Die Hydroiden der arktischen Mecre, 1909, p. 229.

Obelia dichotoma MaYER, Meduse of the World, vol. 2, Hydromedusze, 1910, p. 246.

Laomedea (Obelia) dichotoma (part) BrocH, Hydroidenuntersuchungen, No. 3, 1912, p. 54.

Obelia dichotoma Fraser, West Coast Hydroids, 1911, p. 38.

Obelia dichotoma StecHow, Hydroiden der Miinchener Zoologischen hwausaammlung, 1912, p. 356.

Trophosome.'—Colony consisting of an upright stem 3.5 em. in height and giving off irregu-
lar lateral branches, some of which again branch in a dichotomous manner. Stem and branches
sometimes straight and sometimes sinuous in outline and with a group of usually 5 to 8 symmet-
rical annulations above the origin of each branch or pedicel. Pedicels alternate, short, con-
siderably shorter then the hydrotheca and not appreciably diminishing in size from the proximal
to the distal ends. There is often a single pedicel in the axil of each branch. Hydrothece deeply
campanulate with very slightly curved sides, so that they approach a triangle in outline. Margin
without teeth, but sometimes with slight indications of pleatings, which sometime produce a
series of sinuosities around the margin resembling very low rounded teeth. The diaphragm is
low but evident and the ceenosarcal connection between hydranth and pedicel is broad.

Gonosome.*—*“Gonothecae axillary, slender, smooth, widening from the base upward and
terminating above in a raised, somewhat :conical aperture.” The medusa when liberated are
‘“about 1 mm. wide and usually have 16 (occasionally 24) tentacles. The four gonads are adja-
cent to the manubrium or the 4 radial canals, but at the end of three days they are seen to
have migrated outward to the middle of the 4 radial canals.”’

! Description of specimen collected by the author at Plymouth, England, in 1895.

? Lacking in the specimen described and in all others in the possession of the writer. The description given above
is taken from that of Hincks’s British Hydroid Zodphytes, 1868, p. 156.

8Mayer, Meduse of the World, vol. 2, the Hydromeduse, 1910, p. 246.
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Distribution.—This species, like the last, has a very extensive distribution, having been re-
ported by many writers from the British Isles, Scandinavia, the Arctic Sea, North Sea, coasts
of France, Mediterranean and Adriatic Sea.

It is mentioned by several writers as found on our New England coast, but it is not known
from the southern United States or West Indian region. In the Pacific it has been reported from
Alaska to San Diego, in southern California. Hartlaub (1905, p. 580) reports this species from
St. Paul Island, regarding Obelia australis von Lendenfeld as a synonym of 0. dichotoma. If he is
correct in this decision, the range of the species must be extended to New Zealand. The present
writer, however, does not feel at all certain of the identity of 0. australis and 0. dichotoma.

A specimen without gonosome but apparently of this species was secured by the Alba-
tross at station 3531, off San Francisco, California, at a depth of 59 fathoms, and Billard reports
it from the Gulf of Cadiz at a depth of 65 fathoms.

OBELIA COMMISSURALIS McCrady.
Plate 21, figs. 1-5.

Obelia commissuralis McCrADY, Gymnopthalmata of Charleston Harbor, 1859, p. 95.

Obelia commissuralis L. Aaassiz, Cont. Nat. Hist. U. 8., vol. 4, 1862, p. 315.

Obelia commissuralis A. Aaassiz, The Acalephan fauna of the southern coast of Mass., Proc. Bost. Soc. Nat. Hist.. vol.
8, 1862, p. 225.

Obelia commissuralis ALLMAN, Construction and Limitation of Genera, Ann. Mag. Nat. Hist,, ser. 3, vol. 13, 1864, p. 372

Obelin commissuralis A. Acassiz, On the mode of development of the marginal tentacles of the free medusze of some
Hydroids, Proc. Bost. Soc. Nat. Hist., vol. 9, 1865, p. 91.

Obelia commissuralis A. Aaassiz, North Amer. Acalephae, 1865, p. 86.

Obelia commissuralis VERRILL, Invertebrate Animals of Vineyard Sound, 1873, p. 728.

Obelia commissuralis Brooks, Studies Biol. Lab. Johns Hopkins Univ., vol. 2, 1882, p. 176.

Obelia commissuralis Fewkes, Embryological monographs, III, Acalephz, Mem. Mus. Comp. Zool., vol. 9, 1884, pl. 3,

figs. 1-5.
Obelia commissuralis Harerrr, Synopsis N. A, Invert., Amer. Nat., 1901, p. 382.

Obelia commissuralis Nurring, Hydroids of the Woods Hole Region, 1901, p. 382.
Obelia commissuralis TorrEY, Hydroida of the Pacific Coast, 1902, p. 56.

Obelia commassuralis Harairr, Meduse of the Woods Hole Region, 1905, p. 48.

Obelia commissuralis MAYER, Meduse of the World, vol. 2, Hydromedusee, 1910, p. 244.
Obelia commissuralis Fraser, West Coast Hydroids, 1911, p. 38.

Trophosome.'—Colony 9.5 cm. high, consisting of a simple slender stem, from which numer-
ous compound branches are given off on all sides, forming a beautiful, profusely branched
colony. The main branches are branched, often dichotomously, several times and bear groups
of annulations above each branch or pedicel origin. The pedicels are alternate and, as described
by Mayer, ‘“‘arise simply, not from distinct swollen, shoulder-like enlargements of the stem.”
They are often but not always shorter than the hydrothece and are usually annulated through-
out, but sometimes have a median bare portion. The hydrothecs are deeply campanulate, with
an even rim and well-marked diaphragm. The polyps in this specimen are beautifully expanded
and show 24-30 tentacles and a pyriform proboscis.

Gonosome.—The gonangia are borne in or near the axils of branches and pedicels. They
are oblong-ovate in shape, with a distinct distal shoulder and narrow collar surrounding the
disk-shaped operculum. They are borne on short annulated pedicels and contain developing
meduse. ‘“When set free the young medusa usually has 16 tentacles and no trace of gonads”
(Mayer).

Distribution.—Type-locality, Charleston Harbor. The species is common on the Atlantic
coast of United States north of this point. It has also been reported by Torrey from San
Francisco, California. This species is carefully described and figured by L. Agassiz.?

Bathymetric distribution, 1 to 10 fathoms (?).

! Description of a colony collected by Mt. Gieorge Gray, at Woods Hole, Massachusetts,
2.Cont, Nat. Hist. U. 8., vol. 4, p. 315, pla. 33, 34,
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OBELIA SURCULARIS Calkins.
Plate 22, figs. 1-2.

Obelia surcularis CaLkins, Some Hydroids from Puget Sound, 1399, p. 355.

Obelia surcularis Hartraus, Hydroiden aus dem Stillen Ocean, 1901, p. 353,

Obelia surcularis MAYER, Medusw of the World, vol. 2, The Hydromeduse, 1910, p. 353.
Obelia surcularis Fraser, West Coast Hydroids, 1911, p. 40.

Trophosome.'—Colony 17 mm. in height, consisting of a single regularly branched stem.
Main stem slender, flexuose, regularly branched with two or three rather feebly defined annu-
lations above each branch origin. Branches regularly alternate and often ending in greatly
elongated tendril-like filaments which are clavate at the ends? The branches resemble the
main stem in structure and bear alternate pedicels. The pedicels aro short usually less than
half the length of the hydrothece, are very thin and hyaline and show irregular faint corruga-
tions or annulations. They taper regularly in size from proximal to distal end. Hydrothecs
in the form of inverted cones with slightly bulging sides. The margin is entire and the dia-
phragm is very low and there is no distinct basal chamber. Hydranths of the usual campanu-
larian type with about 24 tentacles.

Gonosome.—Gonangia borne on the branches in the axils of pedicels or branches. They
are slender, with their diameters increasing to the distal end where it is about one-third of the
total height. There is often a well-defined rim around the shoulder of the gonangium, above
which is a short sloping collar surrounding the terminal aperture. The gonangia are filled with
numerous medusa buds which surround the blastostyle. Calkins says the mature medusm
have 24 tentacles.

Distribution.—The type and only known loeality is Scow Bay, Port Townsend Harbor,
Washington. :

Bathymetric distribution, 1 to 10 fathoms (7).

OBELIA FLABELLATA (Hincks).
Plate 22, figs. 34,

Campanularia flubellate Hincks, On new British Hydroida, Ann, Mag. Nat. Hist., ser. 3, 1866, vol. 18, p. 297,
Obelia flabellata Hincks, British Hydroid Zobphytes, 1868, p. 157,

Obelia flabellate VerriLL, Invertebrate Animals of Vineyard Sound, 1873, p. 728.

Obelia flabellata WINTHER, Fortegnelse over de i Danmark Hydroider, 1874-80, p. 237. :

Obelia flabellata MEREIKOWSKY, New Hydroida from Ochotsk, etc., Ann. Mag. Nat. Hist., ser. 5, vol. 1, 1878, p. 323.
Laomedea (Obelia) flabellata LEVINSEN, Meduser, Ctenophorer og Hydroider fra Grénlands Vestkyst, 1893, p. 27.
Obelia flabellata TTArTLAUEB, Die Hydromeduse Helgolands, 1897, p. 451,

Obelia flabellata Harcrrr, Synopsis N. A. Invert., Hydromeduse, No. 2, Amer. Nat., vol. 35, 1901, p. 382.
Obelia flabellata Nurting, Hydroids of the Woods Hole Region, 1901, p. 350.

Obelia flabellata JipErHOLM, Northern and Arctic Invertebrates, pt. 4, Hydroiden, 1909, p. 62.

Laomedea longissima (part) Brocn, Die Hydroiden der arktischen Meere, 1909, p. 229,

Obelia plana MavER, Medusee of the World, vol. 2, The Hydromedusz, 1910, p. 249.

Obelia flabellata Stecaow, Hydroiden der Miinchener Zoologischen Staatssammlung, 1912, p. 356.

Trophosome*—Colony 4.2 cm. in height, main stem flexuose, monosiphonie, dark brown
in color, lightening distally and with a series of 3 or 4 annulations above each branch or pedicel
origin. Branches alternate, themselves branching dichotomously until each branch with its
ramifications presents a flabellate form. Pedicels alternate, very short, usually much shorter
than the hydrothecz and annulated throughout. Hydrothec@ campanulate, short, subtri-
angular in outline and with an entirely even rim. The hydrothecal walls are thick and the
outlines firm and pronounced. '

! Description of a specimen from Dr. Gary N. Calkins, the original describer, labeled “Puget Sound.”

? This structure greatly resembles that described by the author in his discussion of *Stoloniferous reproduction.”
American Hydroids, part 1, The Plumularidze, 1900, p. 43. Ttis not unlikely that the condition found in Obelia surcu-
laris is a temporary one, and not a specific character. ’

? Description of specimen collected by the *“Albatross” from station 2765, lat. 36° 43’ 8.; long. 56° 23’ W, 10.5
fathoms, east coast South America,
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Gonosome.)— ‘Gonothec® axillary, ovate, somewhat flattened at the top, with a short
tubular orifice, attached by a ringed stalk.”” Medus® with 24 tentacles at liberation. The
gonads are near the bases of the gastric pouches, as viewed from above.? There are 8 lithocysts.

Distribution.—Common in shallow water on British and Norwegian coasts. Also reported
from Denmark (Winther); Ochotsk (Hartlaub); Greenland (Levinsen); Helgoland (Hartlaub);
New England coast, North America (Verrill, Nutting) ; and from the east coast of South America
(Nutting). oo

Bathymetric distribution, 1 to 25 fathoms.

OBELIA BOREALIS Nutting.
Plate 22, figs. 5-7.

Obelia borealis Nutting, Hydroids of the Harriman Alaska Exped., 1901, p. 174.
Obelia borealis MAYER, Medusz of the World, vol. 2, the Hydromedusz, 1910, p. 249.
Obelia borealis FrasER, West Coast Hydroids, 1911, p. 38.

Trophosome.>—Colony 23 cm. high. A short distance above its base it divides into two
subequal branches which are practically main stems. Main stems simple, although in places
branchlets may be intertwined with them. The branches are usually comparatively short and
irregularly arranged, opposite sometimes, but usually alternate, and sometimes tending to a
verticellate arrangement. The branches are themselves divided into branchlets which often
give off pedicels in pairs.or alternately, but usually in an irregular manner. The branches
with their ramifications tend to assume a flabellate form, and, as is usual in this genus, there are
groups of annulations above each branch and pedicel origin. The pedicels are usually short and
annulated throughout, but when terminal are much longer than the hydrotheca and only the
ends are annulated. Ilydrothecee large, in the shape of elongated cones, the walls being but
slightly curved in profile. The margin is entire and the diaphragm well marked.

Gonosome.*—Gonangia borne in tho axils of the branches and branchlets; oblong ovate,
truncated above, having a collar in mature specimens; aperture apparently very large, pedicels
strongly annulated. The gonangia of the specimens examined were filled with developing
medusz of the regular Obelia typo.

Distribution.—Type-locality, Yakutat, Alaska. Also found at Bering Island and Sitka,
Alaska (specimens from United States National Museum), Puget Sound (specimen from Prof.
Trevor Kincaid). A fine specimen was collected by the U. S. R. S. Corwin, lat. 70° 15’ 10’ N.;
long. 162° 55’ W. |

Bathymetric distribution, 1 to 10 fathoms.

OBELIA LONGISSIMA (Pallas).
Plate 23, figs. 1-3.

Sertularia longissima PALLas, Elenchus Zoophytorum, 1766, p. 119.

Sertularia longissima BoppaErT, in Pallas, Lyst der Plant-Dieren, 1768, p. 149.

Sertularia longissima GroNovius, Zoophylacium gronovianum, vol. 3, 1781, p. 357.

Sertularia longissima OKEN, Lehrbuch der Naturgeschichte, vol. 3, 1815, p. 92,

Sertularia longissima EARENBERG, Abh. Akad. Wissens. Berlin, 1832, 1834, p. 297.

Campanularia gelatinosa vAN BENEDEN, Mémoire sur les campanulaires de le Cote d’Ostend, 1844, p. 33.

Laomedea dichotoma var B. Jounsrtox, Hist. Brit. Zooph., 1847, p. 102.

Laomedea dichotoma var B. GrAY, List Brit. Anim., 1848, p. 83.

Laomedea dichotoma var B. Cocks, Contributions to the Fauna of Falmouth, 1849, p. 93.

Campanularia gelatinosa Kronn, Ueber Podocoryne carnea Sars, etc., 1851, p. 267,

Campanularia gelatinosa GEGENBAUER, Zur Lehre von Generationwechsel und der Fortpflanzung bei Medusen und
Polypen, 1854, p. 163, ' :

! Not present in the specimen described, The description given above is quoted from Hincks, British Hydroid
Zobphytes, 1868, p. 157.

? Description of specimens kindly sent me by Doctor Hargitt, presumably from Woods Hole, Massachusetts,

3 Description of a specimen from Bering Island.

4 Description copied from the original description of the species.
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Laomedea dichotoma B. ALDER, A notice of some new genera and species of Brit, Hydroid Zooph., Ann, Mag. Nat.
Hist., ser. 2, vol. 18, 1856, p. 360.

Laomedea dichotoma ALDER, Description of 3 new Brit. Zooph., Ann. Mag. Nat. Hist., ser. 2, vol. 18, 1856, p- 440,

Laomedea longissima ALDER, Cat. Zooph. Northumb. and Durham, 1857, p. 31.

Laomedea longissima Hincks, Cat. Zooph. South Devon, etc., Ann. Mag. Nat. Hist., ser, 3, vol. 8, 1861, p. 154,

Laomedea gelatinosa var ramulosa KIRCHENPAUER, Die Seetonen du Elbmiindung, 1862, p. 18.

Laomedea longissima KIRCHENPAUER, Die Seetonen du Elbmiindung, 1862, p. 23.

Laomedea longissima ALDER, Report on Zooph., Trans. Tyneside Naturalist' Field Club, vol. 5, 1863, p. 290.

Laomedea longissima ALbER, Suppl. to Cat. Zooph., Trans. Tyneside Naturalists Field Club, vol. 5, 1863, p. 237,

Laomedea dichotoma ALman, Report 33rd Meeting Brit. Ass. Adv. Sci., 1864, p. 412,

Sertularia longissima ALLmaN, Notes on Hydroida, Ann. Mag. Nat. Hist., ser. 3, vol. 14, 1864, p. 62.

Laomedea gelatinosa A, Acassiz, North Amer. Acalephe, 1865, p. 82.

Laomedea longissima PArrirr, Additions to the Zooph. of Devonshire, Ann, Mag. Nat, Hist., ser. 3, vol. 18, 1866, p. 11,

Laomedea longissima ALDER, Report on Zooph., Nat. Hist. Trans. Northumb. and Durham, vol. 1, 1867, p. 49.

Laomedea longissima ALDER, Report on Zooph., Trans. Tyneside Naturalists I'ield Club, vol. 6, 1867, p. 193,

Campanularia gelatinosa vaAN BENEDEN, Recherches sur la Fauna littorale de B(,lgique, 1867, p. 148.

Obelia longissima Hincks, British Hydroid Zoophytes, 1868, p. 154.

Obelia longissima Norman, Shetland final Dredging Report, vol. 2, 1869, p. 322,

Laomedea gelatinosa HerkroTs, Natuurlyke Historie van Nederland, 1870, p. 400.

Obelia longissima ALLMAN, Gymnoblastic Hydroids, 1871, p. 169.

Obelia longissima VERRILL, Invertebrate Animals of Vineyard Sound, 1873, p. 728.

Obelia longissima VerrILL, Amer. Jour. Sci., vol. 7, 1874, p. 44,

Obelia longissima McINrosu, Ann. Mag. Nat. Hist., ser. 4, vol. 13, 1874, p. 207.

Obelia longissima CLARK, Alaskan Hydroids, 1876, p. 212.

Obelia longissima VerriLL, Check list of Marine Invert., 1879, p. 16,

Obelia polystyla HaeckeL, Lyst du Medusen, 1879, p. 117.

Obelia longissima CrawrorDp, Ann. Mag. Nat. Hist., ser. 6, vol. 16, 1895, p. 260.

Obelia longissima Nurting, Hydroids of the Woods Hole Region, 1901, p. 351.

Obelia longissima Harertr, Synopsis N. A. Invert., 1901, p. 383.

Laomedea longissima SAEMUNDssON, Bidrag til Kundskaben om de islandske 1lydroider, 1902, p. 58.

Laomedea longissima Biuarp, Cont. 3 I'étude des Hydroides, 1904, p. 23.

Laomedea longissima Harrraus, Hydroids of Magellan Straits, 1905, p. 582,

Laomedea longissima BiLLarp, Expéd. Antarctique Frangaise, 1906, p. 11,

Laomedea longissima Rrrenie, Hydroids of Scottish Nat, Antarctic Exped., 1907, p. 528.

Laomedea (Obelia) longissima Levinsen, Medusen, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1893, p. 27.

Obelia longissima JApERHOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 63.

Laomedea longissima Brocn, Hydroiden der arktischen Meere, 1909, p. 229,

Obelia longissima MavEr, Mednse of the World, vol. 2, 1910, p. 225.

Trophosome.!—Colony 13.2 cm. in height and consisting of a central undulating stem
very dark brown proximally and lightening distally. Branches alternate and themselves often
branching and resembling the main stem in detail. There are usually 3 to 5 annulations above
the origin of each branch, branchlet, and pedicel. Pedicels varying considerably in length
and sometimes longer than the hydrothece, annulated throughout. Hydrothece deeply
campanulate, with regularly but slightly curved outlines and the margins armed with very low
teeth which are not always evident.

Gonosome.—The gonangia are borne in the axils of the branches, branchlets, and pedi-
cels, shaped like a slender urn or Pompeian water jar, broadening from the base to the shoul-
der, where the sides contract to form a short curved neck ending in a small aperture. The
gonangial contents are developing meduse, usually a dozen or more appearing in the same
gonangium. The medus® have 20 to 24 tentacles when liberated and according to Mayer
(1910) can not be distmgulshcd ‘when mature, from other medus® of this genus.

Distribution.—This species is common on both sides of the North Atlantic where it extends
northward to Iceland (Saemundsson) and Greenland (Levinsen), Arctic Ocean (Jiderholm);
and southward to the coast of France (Billard). It has been reported from the New England
coast by Verrill and Nutting and from the Pacific coast of Alaska by Clark. Hartlaub reports
it from Chile and the Straits of Magellan, Ritchie from Gough Island and the South Orkneys
and Billard from the Antarctic.

Bathymetric distr 1l)utmn 1 to 80 futhmm

! l)escrlptwn of a specimen from llyluouth ingland.
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OBELIA GRIFFINI Calkins.

Plate 23, figs. 4-5.

Obelia griffini CaLxins, Some Hydroids from Puget Sound, 1899, p. 357.

Obelia griffini HartrAuB, Hydroiden aus dem Stillen Ocean, 1901, p. 353.

Obelia griffini MaYeRr, Meduss of the World, vol. 2, the Hydromedusze, 1910, p. 252.
Obelia griffini Fraser, West Coast Hydroids, 1911, p. 39.

Trophosome.! —Colony 21 mm. in height, consisting of a branched main stem with its rami-
fications. Main stem irregularly flexuose and with usually 3 or 4 strong annulations above
each branch origin. Branches like the stem and alternate in position. The branches bear
alternate pedicels which are usually annulated throughout their length and are almost always
shorter than the hydrothecw. Some of the pedicels which appear to be incipient branches are
much longer, sometimes more than twice as long as the hydrotheca. Hydrothecs smaller
than the preceding The hydrothec® are deeply cu,mpanulate with almost parallel sides and
an even margin, sometimes almost triangular in luteml view. Diaphragm well defined, leav-
ing a rather deep basal chamber.

Gonosome.—The gonangia are borne in the axils of the pedicels and are elongate-ovate
in shape and about three times as long as the hydrothecw. They have a well-defined shoulder
at the distal end, and a distinct collar surrounding the aperture. The developing meduse are
not so numerous as in 0. gracilis and according to Calkins have about 24 tentacles at birth.

Distribution.—The type and only known locality is Puget Sound. The exact locality
is not given by Calkins nor is it stated on the label of the specimen described.

OBELIA FRAGILIS Calkins.
Plate 23, fig. 6.

Obelia fragilis CALKINS, Some Hydroids from Puget Sound, 1899, p. 355,
Obelia fragilis MAYER, Medusz of the World, The Hydromedusz, vol. 2, 1910, p. 252.
Obelia fragilis Fraser, West Coast Hydroids, 1911, p. 39,

Trophosome.? - Stems growing from a creeping rootstock parasitic on Aglaophenia stru-
thionides. Stem fascicled. As mounted, the length is 16 mm. Manner of branching difficult
to ascertain in specimen which is much distorted, but it appears to be alternate, 3 to 5 rings
on the stem above each branch origin. Branches long and slender with a podi('ol in the axil
of each. Pedicels, save the axﬂlmy ones, distant and alternate, very short, giving the hydro-
theca the appearance of being sessile, and annulated and exceedmgly slender and delicate.
Hydrothecs deeply campanulate, with very thin walls, margin not easily made out but appar-
ently even, or irregularly sinuous. The diaphragm is well defined and the basal chamber con-
tinuous with the stem cavity.

Gonosome.—Not known.

Distribution.—The type-locality is Port Townsend Harbor, Puget Sound. Novther locahty

has been recorded.
Genus OBELARIA Hartlaub.

Obelaria HArTLAUB, Die Hydromedusen Helgolands, 1897, p. 489.

The following is a translation of the original definition of this genus:

Stem branched in a treelike manner, compound, springing from a felted spongy rootstock. Hydrothecae cam-
panulate, without operculum. Hydranth with a protruding contractile proboscis. Gonangia borne on the stem and
twigs, containing sporosacs, The development of the egg takes place outside of the gonangium,

This genus differs from Obelia in the fact that it does not produce medusw, and from
Campanularia in the fact that the planula is developed outside, instead of within, the gonangium.

! Description of a colony mounted on a slide and kindly loaned the writer by Dr. Gary N. Calkins, the original
describer of this species.
? Description of type specimen, kindly loaned the author by Doctor Calkins,
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OBELARIA GELATINOSA (Pallas).
' Plate 24, figs. 1-5.

Sertularia gelatinosa HoutruyN, Natuurlyke Historie, 1761-73, vol. 17, p. 564.

Sertularia gelatinosa PALLas, Elenchus Zoophytorum, 1766, p. 116.

Sertularia gelatinosa BoppAERT, Lyst der Plant Dieren, 1768, p. 145,

Sertularia gelatinosa WiLkens and Herssr, in Pallas, Charakteristik der Thierpflanzen, 1787, p. 156.

Sertularia gelatinosa GMELIN, in Linneus, Systema Nature, ed, 13, 1788-93, p. 3851.

Sertularia gelatinosa Bosc, Hist. Nat. des Vers., 1802, vol. 3, p. 96.

Halicium (Sertularia) gelatinosa OKEN, Lehrbuch der Naturgeschichte, vol. 3, 1815, p. 92.

Laomedea gelatinosa Lamouroux, Hist. des Polypiers Coralligénes FFlexibles, 1816, p, 208.

Sertularia gelatinosa STEwART, Elements Nat. Hist, of the Anim, Kingdom, 1817, vol. 2, p. 444.

Sertularia gelatinosa FLemiNg, Observations on the Nat. Hist, of S. gelatinosa, Edinburgh Philos. Journ., vol. 2, 1821,
p. 84,

Sertularia gelatinosa FLEMING, The philosophy of Zoology, 1822, vol. 2, p. 616.

Laomedea gelatinosa DEsLoNecHAMPS, in Lamouroux, Introd. a 1'Histoire des Zoophytes et Animaux Rayonnés, 1824,
p. 482.

Campanularia gelatinosa FLEMING, Hist. Brit. Anim., 1828, p. 549. )

Laomedea gelatinosa bE BLAINVILLE, Article ‘““Zoophytes” in Dictionnaire des Sciences Naturelles, vol. 60, 1830, p. 439.

Campanularia gelatinosa JorNsToN, Trans. Nat. Hist, Soc. Northumb., Durham, and Newcastle-on-Tyne, vol. 2, pt. 1,
1832, p. 254. ,

Campanularia gelatinosa JounsToN, Illustrations in Brit. Zooph., Mag. Nat. Hist., vol. 5, 1832, p. 631.

Laomedea gelatinosa pE BLAINVILLE, Manuel d’Actinologie, 1834, p. 475.

Campanularia gelatinosa MILNE EpWARDS, in Lamarck, Hist. Nat. Anim. sans Vertdbres, ed. 2, vol, 2, 1836, p. 134.

Laomedea gelatinosa Jornston, Hist. Brit. Zooph., 1838, p. 152,

Laomedea gelatinosa Trompson, Additions to the Fauna of Ireland, Ann. Mag, Nat. Hist., vol. 5, 1840, p. 251.

Laomedea gelatinosa Coucn, An Essay on the Zooph. of Cornwall, 1841, p. 47.

Laomedea gelatinosa Gourp, Report on Invert, of Mass., 1841, p. 350.

Laomedea gelatinosa Hassarr, Ann, Mag. Nat. Hist., vol. 6, 1841, p. 169,

Laomedea gelatinosa GrAy, List of Brit. Anim., 1841, p. 85.

Laomedea gelatnosa HassarL, Ann, Mag. Nat. Hist., vol. 7, 1841, p. 281,

Laomedea gelatinosa Hassarr, Ann. Mag. Nat. Hist., vol. 8, 1842, p. 342,

Laomedea gelatinosa MAcGiLLIVRAY, Ann. Mag. Nat. Hist., vol. 9, 1842, p. 165.

Campanularia gelatinosa Kroun, Arch. Anat, Physiol. und Wiss. Medizin, 1843, p. 177.

Laomedea gelatinosa Coucn, Cornish Fauna, pt. 3, 1844, p. 39.

Laomedea gelatinosa THoMPSON, Report on Fauna of Ireland, 1844, p. 283.

Laomedea gelatinose var. 8. Jounston, Hist, Brit. Zooph., 1847, p. 104,

Campanularia gelatinosa Leuckart, Verzeichniss der zur Fauna Helgolands gehorenden wirbellosen Seethiere,
1847, p. 138.

Laomedea gelatinosa var 3. GrAy, List Brit. Amm , pt. 1, 1847, p. 85,

Laomedea flemingi GrAY, List Brit. Anim., pt. 1, 1848 p. 85.

Laomedea gelatinosa LANDSBOROUGH, List of Zooph. in Proc. Philos. Soc., Glasgow, vol. 2, 1848, p. 233,

Campanularia gelatinosa DEsor, Ann. des Sci. Nat., vol. 8, 1849, p. 207,

Campanularia (Laomedea) gelatinosa MAiTLAND, Descriptio Systematica Animalium Belgu, etc., 1851, p. 45.

Laomedea gelatinosa SaRs, Beretning om en i Sununt,ren 1849 foretagen Zoologisk Reise i Lofotqn og Finmarken, Nyt
Mag. for Naturvidenskaberne, vol. 6, 1851, p. 130.

Laomedea gelatinosa Hincks, Notes on Reproduction of Campanularide, Ann. Mag. Nat. Hist., ser. 2, vol. 10, 1852,
p. 95.

Laomedea gelatinosa LaNvsBorouaH, A popular history of Brit. Zooph., 1852, p. 161.

Laomedea gelatinosa Gossg, Naturalist’s Rambles on Devonshire Coast, 1853, p. 434.

Laomedea gelatinosa Sars, Bemeerkninger over det Adriatiske Iauna, Nyt Mag. for Naturvidenskaberne, vol. 7,
1853, p. 379.

Laomedea gelatinosa IRVINE, Cat. Zooph. in Dublin Bay, Nat. Hist. Review, vol. 1, 1854, p. 245.

Laomedea gelatinosa StimpsoN, Synopsis Marine Invert. Grand Manan, Smiths. Cont. Knowl., vol. 6, 1854, p. 8..

Laomedea gelatinosa Gossg, Manual of Marine Zoology, 1855, p. 24.

Laomedea gelatinosa TEMPLAR, Some remarks on the Marine Fauna of the South of Devon, The Zoologist, vol. 13, 1855,
p. 4576.

Laonedea gelatinosa var. f. ALDER, DeSantlunﬂ of three new Brit. Zooph., Ann. Mag. Nat. Hist., ser. 2, vol. 18,
1856, p. 440.

Campanularia gelatinosa HuxLey, Medical Times Gazette, vol. 33, 1856, p. 564

Laomedea gelatinosa Tuompson, Nat. Hist. of Ireland, vol. 4, 1856, p. 458.

Laomedea gelatinosa GREENE, On the Acalephe of the Dublin Coast, Nat. Hist. Review, vol. 4, 1857 p. 249,
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Laomedea gelatinosa Sars, Bidrag til kundskaben om middlehavets Littoral Fauna, Nyt Magazin for Naturvidenska-
berne, vol. 3, 1857, p. 159.

Laomedea gelatinosa ALDER, Cat. Zooph. Northumb. and Durham, 1858, p. 33.

Laomedea gelatinosa Hincks, Cat. Zooph. South Devon and South Cornwall, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861,
p- 165.

Laomedea gelatinosa KIRCHENPAUER, Die Seetonnen der Elbmiindung, 1862, p. 6.

Laomedea flemingii, KIRCHENPAUER, Die Seetonnen der Elbmiindung, 1862, p. 22.

Laomedea gelatinosa PAckarDp, List of Animals dredged near Caribou Island,S outhern Labrador, Can. Nat. and Geolo-
gist, vol. 8, 1863, p. 4.

Sertularia gelatinosa ALLmaN, Notes on the Hydroida, Ann. Mag. Nat. Hist., ser. 3, vol. 14, 1864, p. 62.

Laomedea pacifica A« Acassiz, North Amer. Acalaphe, 1865, p. 94.

Laomedea gigantea A. AcAssiz, North Amer. Acalephee, 1865, p. 94

Laomedea gelatinosa McInTosH, Observations on the Marine Zoology of Northwest Outer Hebrides, Proc. Roy. Soc.,
Edinb., vol. 5, 1866, p. 602.

Laomedea gelatinosa HELLER, Zoophyten und Echinodermen, 1868, p. 45.

Obhelia gelatinosa Hincks, British Hydroid Zooph., 1868, p. 151.

Campanularia gelatinosa Doxirz, Sitzber. d. Ges. Naturforsch., 1869, p. 11.

Obelia gelatinosa NorMaX, Shetland final Dredging Report, IT, Rept. 38th Meeting Brit. Ass. Adv. Sci., 1869, p. 322, .

Campanularia gelatinosa METZGER, Die wirbellosen Meeresthiere der ostfriesischen Kiiste, 1871, p. 35.

Obelia gelatinosa VERRILL, Invertebrate Animals of Vineyard Sound, 1873, p. 728.

Obelia gelatinosa ScuuLze, Nordsee Exped., 1874, p. 129.

Obelia gelatinosa BErGH, Gopelpolyper fra Kara-Havet, 1877, p. 333.

Obelia gelatinosa WiINTHER, Fortegnelse over de i Danmark Hydroiden, 1879-80, p. 236.

Obelia gelatinosa FEwkEs, Guide to Collector, Bull. Essex, Inst., vol. 23, 1891, p. 23.

Laomedea (Obelia) gelatinosa LEvINsEN, Annulata, Hydroide, Anthozoa, Porifera, Videnskab. Udb. Hauchtogter, 1893,
p. 369.

Obelia castellata CLark, Bull. Mus. Comp. Zool., vol. 25, 1894, p. 73.

Obelia gelatinosa Carkins, Some Hydroids from Puget Sound, 1896, p. 357.

Obelaria gelatinosa HartLAUB, Die Hydromeduseén Helgolands, 1897, p. 488.

Campanularia gelatinosa BonNEvVIE, Hydroids of the Norwegian North Atlantic Exped., 1899, p. 71.

Obelaria gelatinosa HartLauB, Hydroiden aus dem Stillen Ocean, 1901, p. 353.

Obelia gelatinosa Hara1TT, Synopsis N. A. Invert., Hydromedusw, pt. 2, Amer. Nat., vol. 35, 1901, p. 383.

Obelia gelatinosa Nurting, Hydroids of the Woods Hole Region, 1901, p. 351.

Obelia gelatinosa WHITEAVES, A catalogue of the Marine Invertebrata of Eastern Canada, 1901, p. 23.

Obelia gelatinosa JApERHOLM, Aussereuropaische Hydroiden, 1905, p. 271.

Campanularia gelatinosa JipEruoLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 70.

Laomedea gelatinosa Brocu, Die Hydroiden der arktischen Meere, 1909, p. 226.

Obelia gelatinose MAYER, Medusz of the World, vol, 2, The Hydromeduse, 1910, p. 244.

Obelia gelatinosa Fraser, West Coast Hydroids, 1911, p. 39,

Obelaria gelatinosa Stecrow, Hydroiden der Miinchener Zoologischen Staatssammlung, 1912, p. 356.

Trophosome.'—Colony 14.5 cm. in height, consisting of a central stem from which branches
are given off on four sides and nearly at right angles with the stem. The branches are usually
in pairs, each pair being at right angles with the one above and below. The stem and larger
branches are polysiphonic, composed of an aggregation of slender tubes, some of which have a
hydrotheca at oneend and a partially free lobulated termination at the other, as if they were
glued on to the stem or branch. The main branches ramify profusely so that the ultimate
branches form rather close clumps. The terminal twigs are filiform, often geniculate and bear
alternate pedicels above each of which is a group of annulations. The pedicels are short, usually
considerably shorter than the hydrothece, annulated throughout and decreasing in diameter
from the proximal to the distal end. The hydrothecs are small and delicate, campanulate and
their margins bear about 8 to 10 turreted teeth, each of which is either square on top or with two
distal denticles. The diaphragm is evident apd of the usual campanularian type.

Gonosome.—The gonangia are borne in the axils of the branches and pedicels, are oblong-
ovate in form, averaging about three times as long as broad, and have usually a narrow collar
and a comparatively large aperture. They contain developing ova or spermaries and not de-
veloping medusz. '

! Description of a specimen from the Marine Biological laboratory at Plymouth, England.
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Distribution.—This is a very abundant species in shallow water on British and European
coasts as well as on the Atlantic Coast of the United States from Labrador to the Carolinas. It
has been reported from the Mediterranean (Heller) and the coasts of France (Beltencourt,
according to Broch). Numerous authorities report it from northern waters, e. g., Norway,
(Bonnevie); Iceland (Saemundsson); Shetland Islands (Norman); Arctic Sea (Bergh).

American records are also numerous, it being reported on the Atlantic coast from Labrador
(Packard); New England (Verrill, Fewkes, etc.). * The records from the Pacific coast are widely
scattered, e.g., Puget Sound (Calkins); California (Jiderholm); Patagonia (Jiderholm); Central
American coast, Pacific (Clarke).

This species has been very carefully studied and figured by Hartlaub (Hydromedusen
Helgolands, 1897) who considered its gonosome so different from that of other Campanularide
that he instituted for it the genus Obelaria. He claimed that the species does not produce
meduse; but this view does not seem to be corroborated by other writers, although it is con-
firmed by the specimens before me. ‘

_ It seems evident that the species figured and described as C. gelatinose by van Beneden
is the same as that described as Obelia longissima by Hincks.
Bathymetric distribution, 1 to 30 fathoms.

Genus SILICULARIA Mayen (part)

Silicularia MaYEN, Uber das Leuchten des Meeres, 1834, p. 204.
Hypanthea Arumax, Challenger Reports, Hydroida, pt. 2, 1888, p. 25.

Trophosome.—THydrothecal walls greatly thickened, leaving a cavity too small to admit
of complete retraction of the hydranth. Hydrotheca often bilaterally symmetrical owing to
an oblique margin. '

Gonosome.—Gonangia (male) very long and slender. Female gonangia contain fixed
sporosacs which produce planulz.

The above definition is practically that of Allman as given for his genus Hypanthea, founded
on Challenger specimens. The generic name Silicularic was applied, however, in 1834 to a
species clearly coming within the genus defined as Hypanthea by Allman.

Hartlaub, in his ‘‘Die Hydroiden der magalhaensischen Region und chilenischen Kiiste”
(1905, pp. 371, 372), gives a very interesting discussion of this genus, throwing some doubt
on its validity as defined by Allman, but nevertheless accepting it in his work. The present
writer has not sufficient material of this genus to undertake an independent investigation and
contents himself with the above definition.

This genus is found only in the Southern Hemisphere, and most of the species are in the
subantarctic region.

KEY TO THE AMERICAN SPECIES OF SILICULARIA,

Hydrothecee regularly campanulate. .. ....... ... ... .. .. ... e eeereaaaaaa S peduneulata,
Hydrothecze with oblique margins.

Creeping stolons parallel, contiguous. . . ... ... e eiraaaeaaas rosea.
Stolons not closely contiguous and parallel, forming an open irregularmesh. ... ... .. ... ... . ... reticulata.
Lumen of hydrothecse nearly hemispherical...... .. ... ... ... ... ... hemispherica,

Lumen of hydrothecee not hemispherical.
Male gonangia longer than the female. ... ... ... . e repens.
Male gonangia shorter than the female ... ... ... .. T L LI T e e atlantica,

SILICULARIA PEDUNCULATA (Jdderholm).
Plate 24, figs. 6-8.

Campanularia pedunculata JipErHOLM, Archives de Zoologie expérimentale et générale, 4e serie, vol. 3, 1904, p. vi.
Silicularia divergens HarTLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 678.
Stilicularia pedunculata JiperrOLM, Hydroiden aus antarktischen and subantarktischen Meeren, 1905, p. 18.

Trophosome.*—The rootstock is not present in the specimen described, but according to
Hartlaub the stolon is broader and thinner-walled than the pedicel walls, Pedicels long,slender,

! Description of a specimen mounted on a slide and kindly loaned me by the describer of the species, Dr. C. Hartlaub.
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with a globular annulation just below the hydrotheca and several other annulations below this.
There are also a number of irregular annulations at the proximal end, leaving a considerablo
portion of the pedicel bare. Hydrothece regularly campanulate, not bilaterally symmetrical
as in other Siliculariz, margin smooth, calicular walls extensively thickened, especially on
lower parts, much as in Eucopella caliculata.

Gonosome.—Gonangia (female) long, slender, gradually increasing in size to the truncated
distal end. According to Hartlaub, these are immature forms, tho older ones being longer and
tapering at each end. The gonangia are borne on distinct podlcelq of conslderab]e length which
are irregularly annulated or wavy throughout.

Locality.—The type material was collected by von den Steinen in South Georgia at ebb
tide under stones.

- The character of the gonosome mdicates that this is a Silicularia. In other respects it is a
Eucopeﬂa

SILICULARIA ROSEA Meyen.
Plate 25, figs. 1-2.

Silicularia rosea MEYEN, Uber das Leuchten des Meeres, 1834, p. 204.

Hypanthea georgiana PrerrER, Jahrb. wiss. Anst. Hamburg, vol. 6, pt. 2, 1888, p. 54.

Hypanthea aggregata ALLMAN, Challenger Reports, Hydroida, 1888, p. 26,

Stilicularia rosea HartrLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 572.
Silicularia rosea JipErHOLM, Hydroiden aus antarktischen und subantarktischen Meeren, 1905, p. 17.

Trophosome.'—The rootstocks consist of thick closely applied parallel strands, from which
spring slender stalked hydranths and female gonophores, the latter often thickly aggregated.
The pedicels of the hydrothecee considerably overtop the gonangia, are thinner than the root-
stock, thick-walled, entirely smooth, joined basally to the rootstock by a conical termination;
at their distal end, below the globular annulation separating them from the hydrothecse, some-
what thickened. Hydrothecse are sometimes slender, sometimes short and thick-walled, bilat-
erally symmetrical and with a very constricted hydrothecal cavity.

Gonosome.—The female gonangia are tubular, relatively small, short, plainly pediceled,
and also with conical basal terminations. They are sometimes fecbly curved, sometimes straight,
their lateral outline sometimes slightly turgid. The extensive thickening of their walls extends
from the rounded distal ends to their basal terminations.

Male gonophores very long and slender (specimens from South Georgia).

Distribution.—South Georgia on Macrocystis gigantica (van den Steinen), South Africa
and near Cape Horn (Meyen).

SILICULARIA RETICULATA (Hartlaub).
Plate 25, figs. 3.

Eucopella reticulata HARTLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 569.

Trophosome.>—Rootstocks forming an open irregular mesh of creeping fibers which are
much thicker than the pedicels. Pedicels smooth, about 6 mm. high, somewhat thickened
distally and abruptly constricted at their basal insertion. Immediately below the hydrotheca.
is a globulm‘ annulation of considerable size. Hydrothecs bilaterally symmetrical, very vari-
able in form, foreshortened in length, with the lateral outline lower on one side.

' Gomsome —Gonangia (female) strongly compressed, rounded distally, hornﬂhaped in out-
line, with short pedicel, short and broad, thick-walled only proximally and in the pedicel.

Locality.—Found on a smooth-leaved laminarian at Port Williams, Falkland Island.

It seems to the present writer that this species should go into tho genus Silicularia, with
which it agrees in nearly al] generic characteristics, until an examination of suitable material
shows the character of the gonangial contents. *

! No specimen of this species being available, the description is taken from Hartlaub’s notes on the type specimen
found in the Berlin Museum (Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 573).
3 Description taken from that of the original describer, Hartlaub, there being no material accessible to the writer,
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SILICULARIA ATLANTICA (Marktanner-Turneretscher).
Plate 25, fig. 5.

Hypanthia atlantica MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 211.
Silicularia atlantica Hartiavs, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1895, p. 580.

Trophosome.'—Hydrorhiza in the form of creeping, threadlike rootstock, sparingly branched
on the folds of a thallus of an alga. Pedicels 1 to.5 mm. long, about .18 mm. in diameter, with
thickened walls, with a globular annulation separating it from the hydrotheca. Hydrotheca®
with greatly thickened walls, their form greatly resembling that of Eucopella campanularia
von Lendenfeld, margin strongly oblique; length .35 to 6 mm. and breadth across margin .3 to
.63 mm. - :
Gonosome.—Female gonangia borne on short pedicels compressed above, reaching a height
of 2.7 mm. and a diameter of .67 mm. at the widest part. Male gonangia are much smaller
than the female and their pedicels usually longer; their length in the swollen part reaches 1.7
mm., and the pedicel .38. Their diameter is about .25 mm.

The writer also describes the occurrence of one hydrotheca above another on the same
pedicel as figured by Mereschkowsky as occurring in Clytia poterium.

Locality.—The type-specimen is from lat. 6° S.; long. 38° W.; collected by Dr. A. Wolf.
No other specimens of this species have been reported.

SILICULARIA REPENS (Allman).
Plate 25, fig. 6. ’

Hypanthea repens ALuMax, Descriptions of some new species of Hydroida from Kerguelen’s Ieland, Ann. Mag. Nat.
Hist., ser. 4, vol. 17, 1876, p. 115. '

Hypanthea repens MARKTANNER-TURNERETsSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 211.
Silicularia repens HarTLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 572.

Trophosome.*—Peduncles about one-fourth inch high, springing at intervals from a creeping
stolon, with a globular annulus just below the hydrotheca, but otherwise smooth. Hydrothecsa
obconical with very oblique margin, their cavity forming distally a shallow cup, which is pro-
longed as a narrow cylindrical tube downward through the axis of the hydrotheca.

Gonosome.—Gonangia elongated, narrow, passing gradually into a short peduncle which
springs from the creeping stolon; colonies monecious, the male gonangia surpassing in height
the hydrothecal peduncles, fusiform, opening on the summit by a narrow circular orifice; the
female shorter than the male, scarcely narrowing toward the distal extremity, where there is a
wide orifice.

Habitat.—Swains Bay (Kerguelen).

’

SILICULARIA HEMISPHERICA Aliman.
Plate 25, figs. 7-8.

Siliewlaria hemispherica ALLMAN, Challenger Reports, Hydroida, pt. 2, 1888, p. 27. .
Silicularia hemispherica HartLAUB, Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 576.
Silicularia hemispherica JipErEOLM, Hydroiden aus antarktischen und subantarktischen Meeren, 1905, p. 18.
Silicularia hemispherica Rircmie, Hydroids of the Scottish Nat. Antarctic Exped., 1906, p. 529.

 Trophosome.*—Colony growing from a creeping rootstock which is thick-walled and Jof
considerably greater diameter than the pedicels. The rootstocks do not lie parallel to each
other (according to Hartlaub). The pedicels vary from a little more than the height of the
bydrotheca to four times the height of the latter. They are thick-walled, and bear from one
to three deep annulations immediately below the hydrothecz.

! No material of this species being at hand, the writer takes the above dasvripti'on from the original by Marktanner-
Turneretscher. . .

2 In the absence of material representing this species the writer quotes entire the original description of Allman.

¥ Description made partly from a fragment of the type collected by the Challenger and partly from Hartlaub’s
Dotes on specimens taken from Terra del Fuego. ‘
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The hydrothecs are almost hemispherical in outline and are quite different from those
described by Hartlaub. They are thick-walled and the margin bears a deep sinuation or notch
which dips down nearly half way to the bottom of the hydrotheca in the Challenger specimen.
The hydrothecal lumen is much restricted and much too small to accommodate the retracted
hydranth.

Gonosome.—Gonangia borne on the rootstock. The single gonangium on the Challenger
specimen is very different from the descriptions of Allman and Hartlaub. It is broadly vasiform,
with flaring margin, and is borne on a short, thick-walled pedicel. Gonangial contents.—Ova.
Hartlaub?® says that the male gonangia are very slender and overtop the female gonangia, their
longer stem gradually passing into the capsule proper, and that the spadix is strongly branched
(in the female). In many gonangia he found free planule.

Distribution.—Falkland Islands (Allman); South Terra del Fuego Archipelago, Navarin
Island (Michaelsen).

Genus THAUMANTIAS Eschscholtz.?

Trophosome.—Colony simple or branched, hydrothec® campanulate, with a distinet dia-
phragm. Proboscis trumpet-shaped.

Gonosome.—Medus@ with 4 radial canals and 4 or more marginal tentacles. Manubrium
with 4 simple lips. No marginal sense-clubs nor lithocysts.

The trophosome of this genus offers no distinguishing character, being much like that of
numerous campanularians. The character of the medus®, particularly the absence of litho-
cysts, offers sufficient grounds for the retention of the genus.

THAUMANTIAS INCONSPICUA Forbes.
Plate 23, fig. 9.

Thaunwntmmeompwua FornEes, Monograph of the British Naked-cyed Medusewe, 1848, p. 52, pl. 8, figs. 3a, 3b (medusse
only).

Thaumantias inconspicua WrIGHT, Quart. Journ. Micr. Sci., new ser., vol. 2, 1862, p. 221,

Thaumantias inconspicua Hincks, British ITydroid Zoophytes, 1868, p. 179.

Campanularia inconspicua CaLkins, Some Hydroids from Puget Sound, 1899, p. 349.

Phialidium hemispharicum Mayer, The Meduse of the World, vol. 2, 1910, p. 266.

Thaumantias inconspicua Fraser, West Coast Hydroids, 1911, p. 40.

Trophosome.>—Pedicels growing from a creeping rootstock, together with Lafoea. In
some cases these pedicels are branched, but there is no regularity whatever in the mode of
branching, and the usual mode of growth is in the form of unbranched pedicels. These are of
the ordinary campanularian type, annulated above and below, with a smooth median portion.
Hydrothec deeply campanulate, the greater part of their sides being parallel and the base
evenly rounded. There are usually 7 (7 to 9) well-marked marginal teeth which are rather
sharply pointed at the tips, and not rounded as in many forms. ‘“The hydranth rests upon an
elevated annular ridge near the outer edge of the diaphragm” (Calkins).

Gonosome.*—Gonangia borne on annulated pedicels arising from the creeping rootstock
and enlarging to meet the hydrothecal base. The gonangia are oblong ovate in shape and about
twice as long as the hydrotheca, with a round terminal aperture without collar. The blasto-
style bears four meduse which are hemispherical and show numerous marginal tentacles.
The adult medus®, according to Hincks, has 4 radial canals, a short quadrate manubrium, and
numerous (16 to 40) marginal tentacles, with a tawny sense-bulb at the base of each. There
are no lithocysts.

! Die Hydroiden der magalhaensischen Region und chilenischen Kiiste, 1905, p. 576.

28ystem der Acalephen, Berlin, 1829, p.102. ‘‘ Ventriculus simplex, brachiis destitutus, Canali ventriculi quatuor
clavati, Cirrhi marginalis, pleures ba.sl bulbosi.”

3 Descnptmn of specimen collected by C. M. Fraser, San Juan Archipelago, Pacific Coast of Bnhah Columbia.
The specimens were compared with those collected by Calkins.

4 Description taken from text and figures given by Calkins in his Some Hydroids from Puget Sound, 1899, p. 349,
pl. 2, fig. 8.

55968°—15—7
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Distribution.—British Coasts (Wright, 'I-Iincks, and others); Puget Sound (Calkins);
Atlantic Coast, United States (Fraser, MSS.). Mayer! considers this species- as identical with
Phialidium hemispharicum (Gronovius) and states that the hydroid ‘‘is probably a Campanu-
lina’ and refers to Hincks? where he (Mayer) is doubtless misled by a figure of Lovenella clausa
on the opposite page from the description of Thaumantias inconspicua. This figure, however,
has no reference to Thaumantias at all and the hydroid form of T' inconspicua is, as above shown,
indistinguishable from Campanularia. 1t is true that Brown and Mayer both describe the
medusee of this form as having lithocysts, but Hincks distinctly says that they are absent
and bases his genus on that fact. It does not seem likely that so careful an observer as Hincks
would fail to seo these structures. It seems more probable that Hincks and van Beneden
were describing different meduse, and that the latter writer was describing a Campanulina
while Hincks had a form whose hydroid phase was indistinguishable from Campanularia.

Family BONNEVIELLIDA Broch.

Bonneviellidz Brocn, Hydroiduntersuchungen 11, Zur Kenntniss der Gattungen Bonneviella und Lictorella, 1909,
p. 197. ’
The original definition of this family is entirely satisfactory and will be adopted here.
The following is a translation:
BonneviELuina; Calypteroblastic hydroids with a well-marked veloid, so that a preoral cavity is forméd.

The present writer has made an examination of longitudinal sections of his *‘ Campanu-
laria regia,”’ a close relative of Bonnevielle grandis (Allman), type of the family, and has been
able to confirm the obser-
vations of Broch. A mem-
brane, which the writer had
previously regarded as the
proboscis, stretches from the
tentacle bases above the real
oral surface. The center of
this membrane is perforated
by a round aperture directly
over the true oral opening.
The ‘‘preoral cavity” (fig.

] 69, p o) thus formed is lined
STRUCTURAL DETA;ﬁt::I;ﬁcﬂgm!.LA GRANDIS.. thl'()ughout with eCtOdBl'm,

Fig. 69.—Oral region and upl;cr part of gastric cavity. b, Tentacle base; p. o., pre-oral cavity; thUS showmg a remarknbie
v, vellum; *#* *, opening from mouth to gastric cavity. approach to the gu]leb or

Fig. 70.—Basal region, showing connection of hydranth with the hydrotheca. a, Diaphragm. .

esophagus of zoantharians
in its structure. The “veloid” (fig. 69, v) or membrane itself is composed of two layers of
ectoderm separated by a stutzlamella.

Aside from this remarkable and important character this form would have to be removed
from the family Campanularida on account of not having the trumpet-shaped proboscis char-
acteristic of that family. Indeed it has no proboscis at all, the real oral surface being actually
a depression whose lowest point is occupied by the mouth.

KEY TO AMERICAN SPECIES OF BONNEVIELLA.

Hydrothecee tubular, with everted margins.

Gonangia lageniform, longitudinally ribbed... ..................... et e e T S ae s aasenis grandis.
Gonangia cylindrical, transversely corrugated. S
Hydrothecs large, up to 3.5 mm. long................ ashmeTaCT T Sl s eses e Casemacerasiatas regia.
Hydrothecee immense, up to 10.7 mm . ... ... i it e ittt superba.
Hydrothecze campanulate, margin not everted. .. ... ... ool e ingens.

! Medusz of the World, vol. 2, 1910, p. 266-267. 2 British Hydroid Zoophytes, 1868, p, 179.
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Genus BONNEVIELLA Broch.

Bonneviella Brocu, Hydroiduntersuchungen, IT, Zur Kenntniss der Gattungen Bonneviella und Lictorella, 1909, p. 197.
Bonneviella Broc, Die Hydroiden der arktischen Meere, 1909, p. 230.

Trophosome.—Hydranth with a single row of tentacles connected by a veloid. Food cavity lined with ectoderm.
The branched colony arising from a rhizocaulon.
Gonosome.—(Gonangia scattered over the stem or in groups on rootstock.') Gonophores aessxle Colonies sex-
ually distinct.
BONNEVIELLA GRANDIS (Allman).

Plate 26, fig. 1.

Campanularia grandis ALL.MAN, Diagnosis of New Genera and Species of Hydroida, 1876, p. 259.
Lafoea gigantea BoxNEVIE, The Norwegian North Atlantic Exped., Hydroida, 1899, p. 68.
Lafoea gigantea BrocH, Bergens Museums Aarbog, 1905, p. 15.

Bonneviella grandis Brocu, Hydroiduntersuchungen, 1T, 1909, p. 198.

Bonneviella grandis Brocn, Die Hydroiden der arktischen Meere, 1909, p. 230.

Campanularia grandis JApERHOLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 70.

Trophosome.?*—Stem compound, consisting of 4 to 6 straight, thick-walled, parallel, smooth-
surfaced tubes which seem to be closely adherent throughout and from wlnch the pedicels
arise in an entirely irregular manner. The stem reminds one of a magnified stem of Campanu-
laria verticillata. 'The specimen at hand is incomplete and broken, but the portion remaining
is about 3 inches long. Pedicels short, as compared with the hydrothecs, being 3 mm. in
length in the specimen deseribed, and with a single subglobular annulation just below the hy-
drotheca. Otherwise the pedicel is practically smooth. Hydrothece very large, a typical
one being 5 mm. long, and a little more than twice as long as broad, urceolate in shape, with a
distinctly flaring margin which is smooth and slightly sinuous. The greatest diameter of the
hydrotheca is below its middle and below this it rounds into an approximately hemispherical
basal portion. The hydranth is so retracted that its characteristic features can not be ascer-
tained.

Gonosome.>—Gonangia springing in a dense cluster from the aggregated basal tubes, nearly
sessile, la.gemform with strong longitudinal ridges, slightly exceeding a quarter of an mch in
helght

Distribution.—Type-locality, Cape. St. John, Japan. Otherwise the distribution is ex-
ceedingly uncertain, owing to various writers confounding it with B. regia Nutting. North
Atlantic Exped., station 164, 800 meters. West of Lofoten, Norway (Bonnevie). Lat. 64° 177
5" N.; long. 14° 44’ 75" W., between Iccland and Greenland (Broch).

According to Allman’s description and figures the gonosome is in the form of clusters of
spindle-shaped gonangia, while Bonnevie figures it as scattered.

BONNEVIELLA REGIA (Nutting).
Plate 26, figs. 2-4.

Campanularia regia NurTinG, Hydroids of the HHarriman Alaska Exped., 1901, p. 172.
Bonneviella grandis (part) Brocr, Die Hydroiden der arktischen Meere, 1909, p. 230.
Campanularia grandis (part) JApeEraoLM, Northern and Arctic Invert., pt. 4, Hydroiden, 1909, p. 70.

Trophosome.*—Colony consisting of a densely aggregated mass of rootstocks growing
over an ascidian stem and a colony of Lafea fruticosa. Pedicels unbranched, usually shorter
than the hydrothecs, but occasionally much longer. There is often a distinet swelling a short
distance below the hydrotheca, otherwise the pedicel is quite smooth. Hydrothece very large,
often attaining a length of 3.5 mm. and about 3.5 times as long as broad. They are tubular

! Added by the present writer.

2 Description of a specimen labeled ‘ Campanularia. grandis Allman, Tsugar. Str.”” I believe the specimen is
‘one sent me in exchange by Dr. Elof Jiderholm.

3 Description taken from the original by Allman.

4 Description of specimens from station 4778, Bering Sea, lat. 52° 12/ N.; long. 179° 52/ E., 43 fathoms.
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in shape, but their contours are gracefully curved, the basal portion being broader, gradually
narrowing in central parts and again broadening toward the distinctly everted margin. ‘The
margin itself is smooth. The diaphragm is low and the basal chamber small. The hydranth
has the characteristic structure of this family, the real mouth being depressed considerably
below the level of the general oral surface. This, which one would naturally consider as the
proboscis, unless sections were examined, is a dome-shaped or conical structure with an apical
aperture and a lining of ectoderm. In section it reveals the two layers of ectoderm with a
stutzlamella between them; the tentacles are numerous.

Gonosome.—The gonangia grow in clumps or clusters, resembling those of Lafoea, but are
not so closely aggregated as is usual in that genus. They are usually less than half as high
as the hydrothece and are cylindrical, with very distinct annulations 5 or 6 in number. The
distal end is truncated. The whole gonangium greatly resembles the common form found in
campanularians, e. g., Clytia johnstoni. The gonangia contain developing meduss, the special
characters of which can not be made out.

Distribution.—Type-locality, Orca, Prince William Sound, Alaska. Also found by the
Albatross at the following stations: Station 4778, lat. 52° 12’ N.; long. 179° 52" E., 43 fathoms
(Bering Sea); station 4803, lat. 46° 42" N.; long. 151° 45" E., 229 fathoms (off Kamchatka);
station 4804, lat. 46° 42" N.; long. 151° 47’ K., 229 fathoms (off Kamchatka); station 4809, lat.
41° 18" N.; long. 140° 8" 40’" E., 207 fathoms (Sea of Japan). Nearly every writer who has
mentioned this species since it was originally deseribed has regarded it as a synonym of Bon-
neviella grandis. Upon direct comparison of the two forms, however, they are seen to be very
distinet and undoubtedly good species. In the trophosome there is a striking difference in
the character of the stem, B. grandis having a true fascicled stem made up of straight, closely
adherent tubes, while the stem in B. regia is an aggregation of distinet rootstocks which are
usually plainly separate. The hydrothece differ not only in size, those of B. grandis being
much larger and more robust than in B. regia; but they differ still more remarkably in text-
ure, the hydrothece of B. grandis being coarse and somewhat opaque as is usually the case in
Lajfoea, while those of B. regia are so exquisitely transparent and delicate that, in spite of their
large size, they are hard to make out with a hand lens whenin asmall vial. The gonosome differs
oven more than the trophosome, that of B. grandis consisting of terete and longitudinally
ribbed gonangia, while those of B. regia are cylindrical and transversely corrugated.

BONNEVIELLA SUPERBA, new species.
Plate 27, figs. 1-3.

Trophosome.—Colony consisting of a tangled mass of partly adherent tubes which form an
axis or stem from which single pedicels arise. This pseudo-stem is interwoven with a mass of
other hydroids, mostly sertularians. Pedicels strong, stiff, attaining a length of 2.5 cm. and a
diameter of over 1 mm. They are purfectly smooth, for the most part, but are constricted
near their origin and just below the hydrotheca. Hydrothecs enormous, in one case attaining
a length of 1.7 cm.; probably the longest hydrotheca known. The diameter near the margin is
6 mm. The general shape is deep campanulate rather than tubular, diminishing gradually below
until it passes into the pedicel and flaring at the margin above. Margin perfectly smooth.
There is no real diaphragm, although there appears to be one, as the bottom of the hydranth
is free from the hydrothecal floor. There is no chitinous shelf, however.

The hydranths are very large, with a single circlet of smooth tentacles. There is no pro-
boscis, the surface, which would, without histological investigation be taken for the oral disk,
being almost perfectly flat. A longitudinal section of a hydranth shows that this apparent
oral surface is in reality the “veloid” of Broch and that it covers a distinet preoral chamber
of considerably greater size than that of B. grandis, which is, as in that species, lined with ecto-
derm. Below this and perhaps partly surrounding its conical lower part is the gastric cavity,
lined with convoluted endoderm )
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Gonosome.—The gonangia are in an aggregated cluster of cylindrical bodies growing from a
tangled mass, much as in the caso of various species of Lafoea. Individual gonangia attain a
length of 6 mm. and a diameter of 1.5 mm. They are rudely annulated throughout, there being
7 broad corrugations in the one described. There is a broad neck, almost as broad as the rest
of the gonangium, and an abruptly truncated end. The structure is supported on a short
pedicel. The gonangial contents have generally discharged or are partially disintegrated so
that a satisfactory investigation can hardly be made.

Distribution.—The type and only known specimen is from station 3480, Bering Sea, lat.
52° 06" N.; long. 171° 457, 283 fathoms.

Type—Cat. No. 34528, US.N.M.

This remarkable species shows, in its gonosome, a close approach to the Lafoeids, while
the internal anatonty of the hydranth shows its true place to be in the Bonneviellide. It also
shows a still closer approach to the Anthozoa than does B. grandis.

? BONNEVIELLA INGENS, new species.
Plate 27, fig. 4-5.

Trophosome.—Colony 7 em. in height, with a fascicled stem which is straight, unbranched,
and 3 mm. in diameter. In another specimen the stem is formed of an agglutinated mass of
tubes 8 mm. in diameter. The pedicels spring singly and irregularly from this mass of stems,
are irregularly annulated, and sometimes attain a length of 16 mm. The annulations are
usually rather distant, but deep, resembling irregular segmentations of the unusually thick
perisarc. The hydrothecs are very large, being 6 mm. in length and a little more than 3 mm.
in diameter, their greatest width being about one-third the distance from the base to the
margin. They gradually decrease in diameter to the perfectly even margin and round out
basally to meet the pedicel. There is a well-marked diaphragm upon which the hydranth rests
and a sharp annular constriction separating the hydranth from the stem. The hydrotheca are
occupied by what appear to be degenerating hydranths, which do not show sufficient differen-
tiation of structure to afford a basis for description. The structure consists of a funnel-shaped
body, the broad end of which acts as a plug closing the distal end of the hydrotheca, the plug
appearing in lateral view as a broad, heavy band just below the margin. The hydranth body
narrows below into a comparatively thin stalk and then suddenly expands to form the
hydranth base which rests on the diaphragm.

Gonosome.—Unknown. '

Distribution.—The type and only known specimens of this remarkable campanularian are
from Albatross station 4803, Simushir Island, N. 59° W., 9 miles, 229 fathoms.

Type.—Cat. No. 34576, U.S.N.M.

This station, being in the vicinity of the Kurile Islands, is not in American territory; but
zoologically these islands appear to be an extension of the Aleutian chain and hence this species
may be included, doubtfully, in the American fauna.

On account of the imperfect condition of the hydranths this species is placed in the Bonne-
viellide with considerable doubt. Longitudinal sections of one of the hydranths were incon-
clusive as regards the presence or absence of the preoral cavity and “wveloid’” of Broch. The
tissues were not sufficiently well preserved to yield satisfactory histological results.



ANNOTATED BIBLIOGRAPHY.

An attempt is here made to give the titles of all works in which mention is made of species of Campanularidz and
Bonneviellidz that occur in American waters, and to indicate as briefly as possible the nature of their content so far as
these families are concerned. !

An asterisk (*) preceding a title indicates that the work has not been seen by the writer, In practically all such
cases the citation is made on the authority of *Matériaux pour servir & I’histoire des Hydroides” by Maurice Bedot,
a work which has proven to be exceptionally accurate by the many hundreds of references that have been verified by
the present writer.

AGASSI1Z, ALEXANDER.......... The Acalephan Fauna of the Southern Coast of Massachusetts. (Proceedings of the
Boston Society of Natural History, ser. 3, vol. 8, 1862) Boston, 1862.

A brief mention of a few campanularian medusze,

On the mode of development of the marginal tentacles of the free medus® of some
hydroids. (Proceedings of the Boston Society of Natural History, vol. 9, 1865).
Boston, 1865.

Discusses Obelia medusz,

North American Acalephz (Illustrated Catalogue of the Museum of Comparative
Zoology at Harvard College, No. 2), Cambridge, 1865.

Contains a list and synonymy of the North American Campanularidae known
at that time. No descriptions of new forms,

yLoums. ... ... ... ..., Contributions to the Natural History of the United States of America, Second Mono-
graph, vol. 4. Boston, 1862,

A classic American work, superbly illustrated and containing elaborate
descriptions and illustrations of Orthopyxis caliculata® Clytia bicophora, (. cylin-
drica, Campanularia amphora, Obelia commissuralis, and O. geniculata. Original
descriptions of the genus Orthopyris and the species Clytia bicophora and C.
cylindrica.

ALDER, JOSHUA................ A notice of some New Genera and Species of British Hydroid Zoophytes. (Annals and
Magazine of Natural History, ser. 2, vol. 18, 1856, p. 353). London, 1856,
Original descriptions of Campanularia hincksii and Clytia johnstoni.

A Catalogue of the Zoophytes of Northumberland and Durham. (Transactions of the
Tyneside Naturalists’ Field Club, vol. 3), Newcastle-on-Tyne, 1857.

An important work. Includes original description of Campanularia neglecta,
and careful discussions of C. johnstoni and C. hincksii,

Description of a Zoophyte and two species of Echinodermata new to Britain. (Annals
and Magazine of Natural History, ser. 3, vol. 5, 1860, p. 73.) London, 1860.

Describes Campanularia (= Calycella) fastigiata.

On some New and Rare Zoophytes found on the Coast of Northumberland. (Annals

and Magazine of Natural History, ser. 3, vol. 9, 1862, p. 311). London, 1862.
Original description of Campanularia raridentata.

*Report on the Dredging Expedition to the Dogger Bank on the Coast of Northumber-
land. (Transactions of the Tyneside Naturalists’ Field Club, vol. 5, 1860-62.)
Newcastle-on-Tyne, 1862. :

*Report on the Zoophytes, (Report of the deep-sea dredging on the Coast of Northum-
berland and Durham, vol. 1.) London, 1867.

1The names of species will be given according topresent usage and not necessarily as they appear in the works
under discussion,
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ALLMAN, GEORGE J....... +--..Notes on the Hydroid Zoophytes. (Annals and Magazine of Natural History, ser. 3,

Bave, WiLiam M..............

Bepor, M........_...

.

BENEDEN, P.J. van

BENNET, J. A...........

Bercu, R, S..........

vol. 4, 1859, p. 137). London, 1859.

Contains the original description of Gonothyreea loveni.

Additional observations on the morphology of the reproductive organs in the Hydroid
Polypes (Edinburgh New Philosophical Journal, new ser., vol. 9, pPP. 307-317).
Edinburgh, 1859.

Describes Gonothyrza loveni under name of ““ Laomedea flexuosa.” Mentions .
the meduse of Obelia dichotoma and Clytia johnstoni. '

On the structure of the reproductive organs in certain Hydroid Polypes. (Proceedings
of the Royal Society of Edinburgh, vol. 4, pp. 60-64.) Edinburgh, 1862.

Discusses reproduction of Campanularia flexuosa and Orthopyxis caliculata.

Report of the present state of our knowledge of the Reproductive System in the Hy-

. droida. (Report, 33d Meeting, British Association for the Advancement of Sci-
ence, 1863, pp. 351-426.) London, 1864.

Detailed description of the morphology and development of Clytia johnstoni
and Gonothyrza loveni. Good figures.

On the Construction and Limitation of Genera among the Hydroida, (Annals and
Magazine of Natural History, ser. 3, vol. 13, 1864, p. 345.) ‘London, 1863.

A valuable discussion on the classification of the Campanularidze.

Descriptions of some new Species of Hydroida from Kerguelen’s Island. (Annals and
Magazine of Natural History, ser. 4, vol. 17, 1876, p. 113.) London, 1876,

Original descriptions of Campanularia cylindrica and Silicularia repens.

Report on the Hydroida collected during the Exploration of the Guli Stream by L. F.
de Pourtales, Assistant, U. 8. Coast Survey. (Memoirs of the Museum of Com-
parative Zoology at Harvard College, vol. 5, No. 2.) Cambridge, 1877.

Original descriptions of Obelia marginata, 0. longicyatha, and Campanularia
macroscypha.

The Voyage of H. M. 8. Challenger. Zoology. Report onthe Hydroida dredged by H.,
M. 8. Challenger during the years 1873-1876. Part 2, The Tubularinae, Corymor-
phinae, Campanularinae, Sertularinae and Thalamorphinae. London, 1888,

An important systematic discussion of Campanularide, in which, however,
are included a number of forms, e. g., Hebella, which are not regarded as Cam-
panularidze in the present work.

Original descriptions of Campanularia tulipifera, C. wsignis, C. ptychocyathus,
C. retrofleza, and Silicultaria hemispherica.

Australian Hydroid Zoophytes, Sydney, 1884.

An excellent work which will remain a classic. It extends the known distri-
bution of several American Campanularids.

On some new and rare Hydroids in the Australian Museum collections, (Proceedings
of the Linnwn Society of New South Wales, ser. 2, vol. 3, P, 745). Sydney, 1888.

ixtends the known distribution of some American Campanularidse.

Matériaux pour servir & I'histoire des Hydroides. Published in four parts or “periods”
and including all literaturc on the hydroids up to the year 1880. (Revue Suisse
de zoologie. Annales de la Société zoologique suisse, et du Muséum d’histoire
naturelle de Genéve) Geneva, 1901-1912.

An invaluable work for the systematist in the Hydroida of which great use
has been made in the present work. ‘
Hydroides de Roscoff. (Archives de zoologie expérimentale et générale, ser. 5, vol,

6, No. 6). Paris, 1911.

Mentions six campanularians that occur in American waters,

Mémoire sur les Campanulaires de la Cdte d’Ostend, considérés sous le Rapport
Physiologique, Embryogénique et Zoologique. 1845,

A classic work in which the origin of the meduse of an Obelia i described in
detail and illustrated by very good figures.

Recherches sur Ia Fauna littorale de Belgique. (Polypes.) (Mem. Roy. Soc. Lettres
et Beaux-Arts de Belgique, year 36 (2), vol. 23, pp. 708-709), Brussels, 1867.

A beautifully illustrated monograph, giving descriptions and figures of
Clytia johnstonti, Obelia gelatinosa, and Gonothyraa loveni.

..In Olivier (van) G. Naamljst van Wormen in Nederland aanwezig. (Natuurk. verh.

Maatsch. der Wetensch, Haarlem, D, 15, pp. 1-256). Haarlem, 1826.
Mentions Campanularia vulubilis, Obelia gelatinosa, O. geniculata, and 0.
dichotoma.
-Gopelpolyper (Hydroider) fra Kara Havet, p. 31. 1877,
Extends the know distribution of some campanularians.
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BergENHOUT, J............... Synopsis of the Natural History of Great Britain and Ireland, containing a systematic
arrangement and concise description of all the animals, vegetables, and fossils
which have been hitherto discovered in these kingdoms, vol. 1. London, 1879.
Mentions Campanularia verticillata, C. volubilis, Obelia dichotoma, and O.
geniculata, all under the genus *‘Sertularia.”
BILLARD, ARMAND............. Contributions & 1'étude des Hydroides. (Annales des Sciences Naturelles, Zoologie
et Paleontologie, la Classification et 'Histoire Naturelle des Animaux). 1904,
Discusses stolonization of Obelia dichotoma and other species, fission in Obelia,
regeneration, grafting, etc., of common campanularians.
Expédition Antarctique Francaise, 1903-1905. OQuvrage publié surs les auspices du
Ministére de 1'Instruction Publique. Paris, 1906,
Describes Obelia longissima and mentions Silicularia pedunculata and Campa-
nularia subrufa.
Mission des Percheries de la Céte Occidentale d’Afrique, vol. 3, Hydroides. 1906,
Six species of Campanularidee mentioned.
Travailleur et Talisman, Hydroides. (Expéditions Scientifiques du Travailleur et du
Talisman, vol. 8, 1907). Paris, 1907,
Mentions Campanularia subrufa and describes Obelia longissima.
Hydroides de Madagascar et du Sud-Est de I’Afrique. (Arch. Zool., Paris, ser. 4,
vol. 7, 1907, pp. 335-396, pls. 25, 26.)
Reports Campanularia integra and Clytia longicyatha.
Révision des espéces Types d’Hydroides de la Collection Lamouroux. (Annales
des Sciences Naturelles, neuvieme série, Zoologie.) 1909,
Describes types of Obelia geniculata, Campanularia verticillata, and Silicularia
clytioides,
Révision d’une parte de la Collection des Hydroides du British Museum. (Annales
»des Sciences Naturelles, neuvieme série, Zoologie.) Paris, 1910.
Mentions Campanularia retroflexa.
Brainviiie, H. M. pe....... .. Article “Zoophytes” (Dictionmaire des Sciences Naturelles, vol. 60). Paris, 1830.
Lists “ Laomedea dichotoma” and *‘ Laomedea geniculata” as synonyms. Men-
tions Campanularia verticillata and Obelia gelatinose.
Manuel d’actinologie ou de zoophytologie. Paris, 1834,
Describes the genera Obelia and Thawmantias.
Bovpagrt, Po..................... In Pallas, Lyst der Plant-Dieren, Vertaald, en Aanmerkingen en Afbeeldingen
voorzien door P. Boddaert, 1768.
' Careful descriptions of the following, all un der genus ‘“Sertularia”: Obelaria
’grlatt'nom, Obelia geniculata, O. longissima, and Campanularia volubilis.
Bonsevie, Kwmisting........... The Norwegian North Atlantic Expedition, 1876-1878, Zoology, Hydroida. Christi-
ania, 1899,
An excellent series of tables showing distribution, including that of the
Campanularidze,
Bosc, Lo A G................. . Histoire Naturelle des Vers, contenant leur description et leurs meeurs. 3 vols.
vol. 3. Paris, 1802, .
Descriptions of Campanularia verticillata, C. volubilis, Obelia geniculata, O,
dichotoma, and Obelaria gelatinosa.
Bourng, G. Coo.o.ooiiil... .. Hydroids of Plymouth. (Journal of the Marine Biological Association of the United
Kingdom, vol. 1. 1890,
Eight campanularians listed.
Brocw, H..................... Nordsee-Hydroiden von dem norwegischen Fischerdamfer Michael Sars in den Jahren
1903-1904 gesammelt, nebst Bemerkungen uber die Systematik der Thecoph-
oren Hydroiden. (Bergens Museums Aarbog, 1905, No. 6.) 1905.
Discussion of the genera of Campanularidze, in which he includes the Lafeidze.
Hydroiduntersuchungen I, Thecophorea Hydroiden von den Nordlichen Norwegen.
(Aftrysk af Museums Aarshefte 29.) 1908.
Interesting from a distributional standpoint.
Hydroiduntersuchungen, II, Zur Kenntniss der Gattungen Bonneviella und Licto-
rella. 1909.
Original definition of the family Bonneviellidee and genus Bonnevieila.
Die Hydroiden der arktischen Meere. (Abdruck aus Fauna Arctica, Eine Zusam-
menstellung der arktigchen Tierformen mit besonderer Berucksichtigung des
Spitzbergen-Gebietes auf grund der Ergebnisse der Deutschen Expedition in
das Nordlicher Eismeer in Jahre 1898, vol. 1, pt. 1) Jena, 1909.
Institutes the suborder Thecophora Proboscidea. A very valuable work
from a distributional standpoint, but with an extreme tendency to unite forms
usually regarded as distinct.
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Fauna drobachiensis, I, Hydroider. (Separataftryk av Nyt Magazin for Naturvid-
enskaberne, vol. 49, H. 1.) Christiania, 1911.

Eight campanularians mentioned. A key to species included.

Hydroidenuntersuchungen, II1, Vergleichende Studien an Adriatischen Hydroiden,
(Det Kgl. Norske Videnskabers selskabs Skrifter, 1911, No. 1). Trondhjem, 1912,

A systematic discussion, including the genera of the Campanularidee. Men-
tions Campanularia hincksii, Clytia johnstoni, Campanularia neglecta, Gonothy-
raa gracilis, and Obelia dichotoma.

Studies from Johns Hopkins Biological Laboratories, vol. 2, No. 2, 1882. List of
Medusa found at Beaufort during the summers of 1880-81.

Includes medusee of Clytia bicophora, C. cylindrica, C. noliformis (under name
of Oceanea folleata), and Obelia commissuralis.

Fauna and Flora of Valencia Harbor, on the West Coast of Ireland. (Proceedings
Royal Irish Academy, ser. 3, vol. 5, No. 5, pts. 1 and 2.) Dublin, 1900.

Medusa of Orthopyris caliculata (under name of Agastra caliculata). Good
distributional tables,

A Preliminary Report of the Hydromeduss from the Falkland Islands. (Annals and
Magazine of Natural History, ser. 7, vol. 9, 1902, p. 272.) London, 1902.

Mentions the medusa of Obelia geniculata (under name of Obelia diaphana).

*Biscayan Plankton Medus:. 1906.

Hydroids collected by the Huxley from the north side of the Bay of Biscay. (Journal
of the Marine Biological Association, vol. 8, No. 1, 1907.) 1907.

Aninteresting table of bathymetric distribution. Three common campanu-
larians mentioned.

On the Marine Fauna of the Isles of Scilly. (Journal of the Royal Institution of
Cornwall, No. 1.) 1904,

Mentions the medusa of Clytia johnsioni.

*An account of the Polyzoa and Sertularian Zoophytes collected in the voyage of the
Rattlesnake on the coast of Australia and the Louisiade Archipelago. (Narrative
of the Voyage of the Rattlesnake, vol. 1, Appendix 4.) London, 1852,

Some Hydroids from Puget Sound. (Proceedings of the Boston Society of Natural
History, vol. 28, No. 13, p. 333.) DBoston, 1899,

Original descriptions of Campanularia attenuata, Obelia gracilis, 0. surcularis,
0. fragilis, and O. griffini. Discussion of the systematic importance of the
diaphragm in the Campanularidze.

Memoire postume sceverate della schede autografe di Philippo Cavolini pur cura ed a
spezi di 8. D. Chiaie. Benevento, 1853,

An Italian classic. The third memoir treats of the ““Sertulariares,” includ-
ing the campanularians. -Descriptions of Obelia dichotoma and 0. geniculata,
*Memoire sulla storia @ notomia degli animali senza vertebre del Regno di Napoli.

Naples, 1822-1830.

Mind in Nature, or the origin of life and the mode of development in animals. New
York, 1865.

Ova of Campanularia amphora described. Mainly a theological discussion.

Descriptions of New and Rare Species of Hydroids from the New England Coast.
(Transactions Connecticut Academy, vol. 3, pp. 57-66.) 1876.

Original descriptions of Obelia bicuspidata and Gonothyraa tenuis.

The Hydroids of the Pacific Coast of the United States South of Vancouver Island,
with a Report upon those in the Museum of Yale College. (Transactions Con-
necticut Academy, vol. 3, pp. 249, 264.) 1876.

Original descriptions of Campanularia cylindrica, C. fusiformis, and Orthopyxis
everta,

Report on the Hydroids collected on the Pacific Coast of Alaska and the Aleutian
Islands, by W. H. Dall, U. 8. Coast Burvey and party, from 1871 to 1874, inclusive.
(Proceedings Academy of Sciences of Philadelphia, 1876, pp. 209-238.) Phila-
delphia, 1876.

Original descriptions of Campanularia denticulata, C. circula, C. turgida,
Orthopyris compressa, Campanularia speciosa, and C. urceolata, A very important
work.

Report on the Hydroida collected during the Exploration of the Gulf Stream and
Gulf of Mexico by Alexander Agassiz, 1877-78. (Bulletin of the Museum of
Comparative Zoology, vol. 5, No. 10, p. 239.) Cambridge, 1879.

Original descriptions of Campanularia coronata and Obelia hyalina.
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Cuarke, 8. F........ «++-....Report on the dredging operations off the West Coast of Central America to the Gala-
pagos, to the West Coast of Mexico, and in the Gulf of California, in charge of
Alexander Agassiz, carried on by the U. S. F. C. steamer Albatross during 1901,
Lieut. Commander Z. L. Tanner, U, 8. N., commanding. XI, the Hydroids.
(Bulletin of the Museum of Comparative Zoology, vol. 25, No. 6, 1894.) Cam-
bridge, 1894.
Original description of Obelia castellata (=Obelaria gelatinosa).
Report on the Scientific results of the Expedition to the Eastern Tropical Pacific, in
charge of Alexander Agassiz, by the U. S. F. C. steamer Albatross, from October,
1904, to March, 1905, Lieut. Commander L. M. Garrett, U. 8. N, commanding.
(Memoirs of the Museum of Comparative Zoology, vol. 35, No. 1, 1907.)
Cambridge, 1907.
Original descriptions of Campanularia obliqgua and Obelia striata; also an
Obelia allied to O, bicuspidata.
Cocks, W, P........ fssiwneasne Contributions to the Fauna of Falmouth. (17th annual Reportof the Royal Cornwall
Polytechnic Society, pp. 38-103.) London, 1849,
Mentions Campanularia verticillata, C. volubilis, C. intégra, Obelia dichotoma,
and 0. geniculata. '
Coxapon, E. D............... The Hydroids of Bermuda. (Proceedings of the American Academy of Arts and
Sciences, vol. 42, January, 1907.)
Original descriptions of Clytia fragilis and Clytia simplez (=C. noliformis).
Costa, 0. GeeevviiniiioLL *Fauna del regno di Napoli, Zoofiti. Naples, 1838.
Covcn, R. Q......... R An Essay on the Zoophytes of Cornwall. (9th annual Report, Royal Cornwall Poly-
technic Society, pp. 27-90.) London, 1841,
Mentions Campanularia verticillata, C. volubilis, Obelia dichotoma, 0. genicu-
lata, and Obelaria gelatinosa.
On the Morphology of the different organs of Zoophytes. (Annals and Maguzine of
Natural History, vol. 15, 1845.) London, 1845.
Crawrorp, J. H.............. The Hydroids of St. Andrews Bay. (Annals and Magazine of Natural History, ser. 6,
vol. 16, 1895, p. 256.) London, 1895,
A number of Campanularide listed, all common species.
Cuvier, G.................... Le Régne Animal, distribué d’aprés son organization, ed. 2, vol. 3, p. 300. Paris, 1830.
Brief descriptions of Canpanularia verticillata, C. volubilis, Obelia dichotoma,
and 0. geniculata.
Davyewy, J. Go................ Rare and remarkable Animals of Scotland represented from living subjects with
practical observations on their nature. London, 1847-48.
4 beautifully illustrated work. Mentions Campanularia verticillata and
?Obelia longissima (under name of “Sertularia dichotoma’’).

DesvoNecenames, E....... ... - -*Lamouroux, Histoire naturelle des Zoophytes ou Animaux Rayonnés, faisant suite a
I'Histoire naturelle des Vers de Bruguiere. (Encyclopédie Méthodique, vol. 2.)
Paris, 1824,

Desor, E...................... The embryonic development of Campanularia. (Proceedings of the Boston Society

of Natural History, vol. 3, p. 158.) Cambridge, 1851.
Discusses reproduction of Gonothyraza loveni?. Discovers spermatozoa and
planula of “ Eucope oblique” (?=0belia geniculata).

DONITZ.eeeeiiiiii L *Ueber . . . einige niedere . . . Seethiere, (Sitzber. d. Ges. Naturforsch. Freunde
Berlin, Jahre 1868.) Berlin, 1869.
DremscH, HANS................ Tektonische Studien an Hydroidpolyper. Jena, 1890.

_ Discusses the succession of persons in the hydroid colony.
DucnassainG be FoNprEssiN,P.*Animaux radiares des Antilles. Paris, 1850.
Erus, JoBN.................... An Essay toward a Natural History of the Corallines, and other marine Productions
of the like kind, commonly found on the coasts of Great Britain and Ireland.
London, 1755.
An important classic, beautifully illustrated and written before the adoptiop
of the binomial system. Several common campanularians can be recognized.
" An account of the Actinia sociata or clustered animal-flower, lately found on the Sea
Coast of the lately ceded Islands. In a letter from John Ellis . . . to the Right
Honourable the Earl of Hillsborough. (Philosophical Transactions of the Royal
Society, vol. 57, p. 468.) London, 1768.
A figure of Clytia johnstoni under name of “ Sertularia uniflora.”

N
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Evrwis, Joun, and SoLanper, The Natural History of many curious and uncommon Zoophytes, collected from all

DANIEL, parts of the globe by the late John Ellis, esq., F. R. S. London, 1786,
A classic, with excellent illustrations. No original descriptions of Cam-
panularidz.
Escaschourz, F.._ . ... ... ... System der Acalephen. Eine ausfiihrliche Beschreibung aller medusenartigen Strahl-

thiere. Berlin, 1829,
Original description of the genus Thaumantias.
Esper, E. J. C................ Die Pflanzenthiere in Abbildung nach der Natur mit Farben erleuchtet, 3 vols.
Nitrnberg, 1788-1830.
Devoted mainly to the Alcyonaria, and with but little concerning the
Hydroida.
Fortsetzungen der Pflanzenthiere. Pt. 2. Niirnberg, 1794-1806.
Mentions Campanularia volubilis.

Fagricius, Orro. .. .........Fauna Grenlandica, Hauniae et Lipsiae. 1780,
Mentions Campanularia volubilis,
FeEwkEes, J. WALTER........... Report on the results of dredging under the supervision of Alex. Agassiz in the Carib-

bean Sea, in 1878, 1879, and along the Atlantic Coast of the United States during
the summer of 1880, by the U. 8. Coast Survey Steamer Blake, Commander J. R.
Bartlett, U. 8. N., commanding. Report on the Acalephae. (Bulletin of the
Museum of Comparative Zoology, vol. 8, No, 7, 1881, p. 127.) Cambridge, 1881.
Original description of Campanularia insignis (= C. marginaia).
An aid to the collector of the Celenterata and Echinodermata of New England.
(Bulletin of Essex Institute, vol. 23, 1891.) Boston, 1891, .
A key for the identification of hydroids and their medusee.

and Mark, E. L........Acalephs and Polyps, Selections from Embryological Monographs, No. III. (Me-
moirs of the Museum of Comparative Zoology, vol. 9, No. 8, 1884.) Cambridge,
1884,

Figures the medusie of Campanularic amphora and the development of the
medusee of Obelia commissuralis and O. flexuosa.
FLEMING, J. ... iiia.s The Philosophy of Zoology, or a general view of the structure, functions, and classi-
fications of Animals. 2 vols. Edinburgh, 1822
Gives a figure of Obelaria gelatinosa.
Obgervations on the Natural History of the Sertularia gelatinosa of Pallas. (Edinburgh
Philosophical Journal, vol. 2.) Edinburgh, 1823,
The title is seli-explanatory.
Forses, E..................A Monograph of the British Naked-eyed Medusw, with figures of all the species,
London, 1848, .
Report on the investigation of British Marine Zoology by means of the Dredge. Part
1, the infralittoral distribution of Marine Invertebrates on the southern, western,
and northern coasts of Great Britain. (Report of the 20th Meeting of the British
Association for the Advancement of Science.) London, 1851.
Faunal lists only.

Fomskir, E.... ... ... ... *Icones rerum naturalium quas in itinere orientali conavit. Post mortem auctoris
editit Carsten Niebuhr. Haunie, 1775.
Frareort, M. J..............Histology, Development and Origin of the Testis and Ovary in Campanularia angulata
(Hincks). (Annals and Magazine of Natural History, ser. 5, vol. 5, 1880, p. 265.)
London, 1880.
The title is self-explanatory.
Fraser, C. M. ... . ... ... The Hydroids of the West Coast of North America, with special reference to those

of the Vancouver Region. (Bulletin from the Laboratories of Natural History,
State University of Iowa, vol. 6, No. 1.) Towa City, 1911,
A valuable paper, describing gonosome of Clytia edwardsi. Lists all species
of Campanularidee known from the North Pacific Coast.
Notes on New England Hydroids, (Bulletin from the Laboratories of Natural History
of the State University of Towa, vol. 6, No. 3, p. 38.) Towa City, 1912,
Some Hydroids from Beaufort, N. C. (Bulletin, Bureau of Fisheries, vol. 30, 1911.)
Washington, 1912,
Good descriptions and figures of 12 Campanularidee.
Hydroids from Vancouver Island and Nova Scotia. (Bulletin No. 1, Victoria Memo-
rial Museum.) 1913, )
Reports Campanularia grenlandica from Nova Scotia, Original description
of Campanularia magnifica.
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GEGENBAUER, C.............Zur Lehre vom Generationswechsel und der Fortpflanzung bei Medusen und Polypen.
(Verh. physic.-med. Ges, Wiirzburg, vol. 4, p. 154.) Wiirzburg, 1854,
Mentions Obelaria gelatinosa, Obelia geniculata, 0. dichotoma. A number of
figuresillustrate ‘‘ Campanularia n.sp. (probably Orthopyzis caliculata) and an Obelia.
Versuch eines Systemes der Medusen mit Beschreibung neuer oder weniggekannter
Formen; zugleich ein Beitrag zur Kenntniss der Fauna des Mittelmeeres.
(Zeitsch. fiir wiss. Zool., vol. 8, pt. 2, 1856.) Leipzig, 1857,
! A few campanularian medusz mentioned.
GIARD, ALFRED................ Sur I’étiologie du Campanularia caliculata Hincks. (Comptes Rendus Hebdoma-
daires des Séances et Mémoires de la Société Biologique, 1898, p. 17.) Paris, 1898,
Finds that Orthopyris caliculata shows two forms of reproduction, one by
fixed sporosacs and the other by free but relatively imperfect medusswe (Agastra),
genitive products produced along branched radial canals,
Gueun, P. H. ... ....... ....In Linngzus, Systema Natura, 13th edition, Aucta and reformata cura J. F. Gmelin,
vol. 1, part 6. 1789-96.
Gives brief descriptions of Campanularia verticillata, C. volubilis, Obelia geni-
culata, O. dichotoma, and Obelaria gelatinosa.
GoLpruss, G. S............... *Handbuch der Zoologie, Erste Abtheilung. Niirnberg, 1820.
Gossg, P. H................. A Manual of Marine Zoology for the British Islands, vol. 1. London, 1855,
Defines Campanularide: and names six common species.
A Naturalist’s Rambles on the Devonshire Coast. London, 1858, )
Illustrated with excellent colored plates. Figure of the medusa of Obelia
geniculata, Qbelaria gelatinosa also described.

Grant, R, E................Outlines of Comparative Anatomy. TLondon, 1835.
Gives a figure of Obelia dichotoma,
GrAaY, JouN EpwARD.. .. ..... List of the Specimens of the British Animals in the Collection of the British Museum,

Part 1. Radiated Animals. London, 1847,
A complete list of Campanularidee then known from British coasts,
Greene, J. P.. ...l On the Acalephs of the Dublin coast; being a part of a series of ‘' Notes on Zoology .
(Natural History Review, vol. 4, 1857.) London, 1857.
Lists . Thaumantias inconspicua and other meduse of that genus,
On the Morphology of the Hydrozoa, with reference to the constitution of the Sub-
kingdom Coelenterata. (Natural History Review, vol. 3, p. 237.) London, 1857,
A general discussion without much reference to the Campanularidz.
A Manual of the Subkingdom Coelenterata. TLondon, 1863,
Describes the development of Gonothyrza loveni and defines the family

Campanularidee.

HAEckEL, ERNST. ... ......... Das System der Medusen, Erster Theil, Einer Monographie der Medusen, (Denk-
schriften der Medicin.-Naturwissenschaftlichen Gesellschaft zu Jena, vol, 1.
Jena, 1880.

A sumptuous monograph in which a few Leptomeduss with known campanu-
larian colonial forms are described.
Havuer, E.. ... ... ... *Nordseestudien, p. 279, Hamburg, 1863.
HAMANN, Otto......oooviea. .. Der Organismus der Hydroidpolypen. (Jenaische Zeitschrift fiir Naturwissenschaft,
vol. 15, new ser., vol. 8,) Jena, 1882,
Discusses homology between the sporosac and medusa of Gonothyraa and the
histology of Obelia geniculata.
Harerrr, Cuartes W........._Synopses of North American Invertebrates. XIV. The Hydromedus®. (American
Naturalist, vol. 35, pt. 1, pp. 301-315; pt. 2, pp. 379-395.) 1901.
Convenient for use in identifying campanularian meduse, of which three
species are figured.
The Meduse of the Woods Hole Region. (Bulletin of the Bureau of Fisheries for 1904,
vol. 24, pp. 21-79). Washington, 1904.
Figures and describes the campanularian meduss of the region.
Hartraun, CLEMENS...........Beobachtungen iiber die Entstehung der Sexualzellen bei Obelia, (Zeitechr. wiss.
Zool., vol. 41, 1884, pp. 159-185.) 1884.
The title sufficiently indicates the contents of the paper.
Die Hydromedusen Helgolands. 2. Bericht. (Beitrige zur Meeres-Fauna von Hel-
goland. X. Wissenschaftliche Meeresuntersuchungen herausgegeben von der
Kommission zur Untersuchung der Deutschen Meere in Kiel und der biolo-
gischen Anstalt auf Helgoland, new ser., vol. 2, p. 1, sec. 2.) 1897,
Original description of the genus Obelaria and a good description and figures
"of 0. gelatinosa.
Describes the medusa Agastra mira, which has since been found to be the
medusa of Orthopyais caliculata.
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Beitrige zur Fauna der siidéstlichen und stlichen Nordsee, III, Teil VI, Hydroiden,

1898. (Wissenschaftliche Meeresuntersichungen, new ser., vol. 3,1898.) 1898.

Original description of the genus Galanthula, which is not considered a cam-
panularian in the present work.

Hydroiden aus dem Stillen Ocean. Ergebnisse einer Reise nach dem Pacific
(Schauinsland, 1896-8). (Zoologische Jahrbiicher: Abtheilung fiir Systematik,
Geographie und Biologie der Thiere.) Jena, 1901.

Important irom a distributional standpoint. The original description of
Orthopyzis crenata.

Die Hydroiden der magalhaensischen Region und chilenischen Kiiste. (Zoologi-
schen Jahrbiichern. Supplement. VI, Dr. L. Plate, Fauna Chilensis, vol. 3,
pt. 3.) Jena, 1905.

Original description of Campanulerfa lzvis. A good discussion of the genera
of the Campanularidee.

Résultats du voyage du 8. Y. Belgica, en 1897-1899. (Rapports scientifiques
de la Commission de la Belgica, Zoologie, Hydroiden.) Anvers, 1914,

Obelia geniculata is the only campanularian mentioned.

Catalogue of Irish Zoophytes. (Annals and Magazine of Natural History, vol. 6, p.
166.) London, 1841,

An interesting discussion of the animal nature of ¢ ‘Zwoophytes,”

Die Zoophyten und Echinodermen des Adriatischen Meeres. (Verh. d. k. Zool.-Bo-
tan. Ges., vol. 18, Beilage, 88 pp.) Vienna, 1868.

A brief discussion of five common campanularians, and a key to the genera of
hydroids.

* Natuurlyke Historie van Nederland. De Weekdieren in lagere Dieren, vol. 2.
Amsterdam, 1870. )

F.H.........c.............Hydroid Zoophytes of the National Antarctic Expedition. 1907,
Four campanularians are included.
Hincks, Tho................ ... Further notes on British Zoophytes, with descriptions of New Species. (Annals and
y Magazine of Natural History, ser. 2, vol. 11, p. 178, 1853.) London, 1853.
Original description of Orthopyxis caliculata.
Notes on British Zoophytes, with descriptions of new species. (Annals and
Magazine of Natural History, ser. 2, vol. 15, p. 127.) London, 1855, '
A description of the gonosome of Campanularia integra.
A Catalogue of the Zoophytes of South Deven and South Cornwall. (Annals and
Magazine of Natural History, ser. 3, vol. 8, pp. 251-262, 290-296.) London, 1861.
Thirteen species of Campanularide mentioned. ‘
Zoophytes, a History of their Development. (Quarterly Journal of Science, vol. 2,
p. 401.) London, 1865,
Development of medusoid in Gonothyraa loveni.
On new British Hydroida. (Annals and Magazine of Natural History, ser. 3, vol. 18,
p. 296.) London, 1866,
Original description of Obelia flabellatat, Campanularia gigantea, and Gono-
thyrza hyalina.
A History of the British Hydroid Zoophytes. London, 1868. A very important
classic, probably the most valuable single publication on the Hydroida,
A good discussion of the family Campanularidee and most of its genera. Unsur-
passed in its fidelity in description and illustration.
Supplement to a ‘‘A Catalogue of the Zoophytes of South Devon and South
Cornwall,’’ with Descriptions of new Species. (Annals and Magazine of Natu-
ral History, ser. 4, vol. 8, p. 73.) London, 1871.
Original description of Campanularia calceolifera.
On Deep-Water Hydroida from Iceland. (Annals and Magazine of Naturzl History,
ser. 4, vol. 13, p. 146.) London, 1874.
Important from a distributional standpoint.
HoFFMAN ........o.oo . ... * Einige Bemerkungen iiber die Vegetation und die Fauna von Helgoland. (Verh.
Gesellsch. naturforsch. Freunde Berlin, vol. 1, pt. 4, p. 228.) Berlin, 1824.
D3 (T T T * Natural History of the Vicinity of Stockton on Tees. (Brewster, J., History of
Stockton.) Stockton, 1827,
" Hourtuyn, M......... e Natuurlyke Historie af uitvoerige beschryving der Dieren, Planten en Mineralien vol-

gens het samenstel van den Heer Linnaeus. Erste Deels, Dieren.) Amsterdam,
1761-73. '
Contains a list of species named according to Linnseus,
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Huxvey, THomas H.... .......Lectures on general natural history. Lecture 4. (Medical Times and Gazette, vol.
3.) London, 1856.
Discusses the development of Obelia geniculata and Obelaria gelatinosa.
Hy~npmaN, GrorGeE C.........., Note of Species obtained by deep Dredging near Sana Island, off the Mull of Cantire.
(Annals and Magazine of Natural History, vol. 10, p. 19.) London, 1842,
Campanularia volubilis is the only campanularian named.

IrRvINE, A......................* Catalogue of Zoophytes found in Dublin Bay and in its vicinity. (Natural History
Review, vol. 1, p. 244.) Dublin, 1844.
JiperHOLM, ELOF.... .. ... .. Hydroiden auf den Kitsten von Chili. (Arkiv for Zoologi utgifvet af K. Svenska

Vetenskapsakademien, vol. 2, No. 3.) Stockholm, 1904,
Original description of Campanularia obtusidens.
Mitteilungen ueber einige von den Schwedischen Antarcktischen Expedition 190103
eingesammelte Hydroiden. (Archives de Zoologie expérimentale et générale,
1904, ser. 4, vol. 3, No. 1.) Paris, 1904.
Original descriptions of Campanularia subrufa, Silicularia pedunculata, and
Obelia austrogorgia.
Hydroiden aus antarktischen und subantarktischen Meeren, gesammelt von der
Schwedischen Sudpolarexpedition. (Wissenschaftliche Ergebnisse der 1901-
1903 unter Leitung von der Otto Nordenskjéld, vol. 5, pt. 8.) Stockholm, 1907.
Important from the standpoint of geographical distribution. Nine species of
campanularians described.,
Zur Kenntniss der Hydroidenfauna des Beringsmeeres. (Arkiv for Zoologi utgifvet
af K. Svenska Vetenskapsakademien i Stockholm, vol. 5, No. 8.) Stockholm,
1907.
Campanularia verticillata and C. infegra mentioned.
Die Hydroiden des Siberischen Eismeeres, gesammelt von der Russischen Polar-
Expedition, 1900, 1903. St. Petersburg, 1908.
Five species of Campanularide mentioned, none of which are new.
Northern and Arctic Invertebrates in the collection of the Swedish State Museum.
IV, Hydroiden. Stockholm, 1909.
An important and beautifully illustrated work, including a description of
numerous Campanularidee, none of which are new.
JamesoN, Ro.................. Catalogue of Animals of the Class Vermes found in the Frith of Forth and other parts
of Scotland. (Memoirs of the Wernerian Society, vol. 1, for the year 1807-1810.)
Edinburgh, 1811,
A faunal list only.
Jickenr, Carn Fo...............Uber den histologischen Bau von Tubularia, Cordylophora, Coryne, Gemmaria,
Perigonimus, etc. (Morphologisches Jahrbuch, vol. 8, pp. 580-680.) Leipzig,
1883.
Detailed descriptions of the histological structure of Orthopyxis caliculata
and Obelia plicata.
JOANSTON, GEORGE............ *A History of British Zoophytes, 1838.
The original edition of an important work.
A History of the British Zoophytes, 2nd edition. London, 1847,
A classic work with excellent descriptions of several campanularians,
Kmey, Wo................... On the history, habits, and instincts of animals. (Bridgewater Treatises, vols.
10-11.) London, 1835.
A figure of ? Campanularia johnstoni and mention of its medusa.
KircneNPAUER, G. H...........*Die Seetonnen der Elbmiindung. (Abhandl. aus dem Gebiete d. Naturwissen-
schaften, herausg. von. d. naturwiss. Verein Hamburg, vol. 4, pt. 3.) Hamburg,
1862.
Kouuxer, A...................Polypen Quallen. Bericht iiber einige in Herbst 1852 in Messina ausgestellte ver-
gleichend-anatomische Untersuchungen. (Zeitschrift f. Wissensch. Zool., vol,
4.) Leipzig, 1853. ’
. Obelia dichotoma mentioned.
Kramp, PAvr Lo......_....... Report on the Hydroids of the Danish Expedition at Northeast Greenland. (Danmark-
Expedition til Grgnlands Nordgstkyst, 1906-1908, vol. 5, No. 7.) 1911.
Mentions a number of Campanularide, but goes to the extreme in lumping
together species usually regarded as distinct.
Hydroids collected by the Tjalfs Expedition at the West Coast of Greenland in 1908
and 1909. (Sertryk af Vidensk. Meddel. fra Dansk naturh. Foren., vol. 66.)
1913.
Mentions Campanularia integra, C, volubilis, C. grenlandica, C. verticillata,
and Gonothyrza hyalina.
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KROHN, A......................Ueber Podocoryna carnea Sars und die Fortpflanzungweise ihrer medusenartigen

Sprosslinge. (Arch. f. Naturg., Jahrg. 17, vol. 1, pp. 263-268.) Berlin, 1851,
A passing mention of a few campanularians,

Ktnn, A........................Sprosswachstum und Polypenknospen bei den Thecophoren. Studien zur Onto-
genese und Phylogenese der Hydroiden. (Zoologischen Jahrbiichern, Abthei-
lung fiir Anatomie und Ontogenie der Thiere, vol. 18, pt. 2.) Jena, 1909.

An excellent discussion of the development of the hydranth in certain cam-
panularians, with very good illustrations,

Lamarck, J. B. P. A. pE.......Histoire Naturelle des Animaux sans Vertebres, 2nd edition. Paris, 1836.

Original definition of the genus Campanularia.

Lamouroux, J. V. F........... . Extrait d’un mémoire sur la classification des Polypes coralligdnes non entidrement
pierreux. (Nouveau Bulletin des Sciences pour la Société philomatique de Paris,
vol. 3.) Paris, 1812, ’

The first writer to separate the campanularians from the sertularians.
. Histoire des Polypiers Coralligénes Flexibles vulgairement nommés Zoophytes. Caen,
1816.
Exposition méthodique des genres de P'ordre des Polypiers, avec leur description et
celles des principales espdces, figurées dans 84 planches, etc. Paris, 1821.
A figure of Campanularia volubilis which appears to be Clytia johnstoni,
Encyclopédie méthodique, vol. 2. Paris, 1824.
Original descriptions of the genera Clytia and Laomedea.
Freycinet, L. C. D. de. Voyage autour du monde exécuté sur les corvettes de 8. M.
V' Uranie et 1a Physicienne. 1824, .
Original description of Orthopyxis clytioides, under name of Tubularia elytioides,

LaxpsBorovGH, D.............On the Phosphorescence of Zoophytes. (Annals and Magazine of Natural History,

vol. 8, p.257.) London, 1842,
Mentions some campanularians as phosphorescent.
A popular history of British Zoophytes or Corallines. London, 1852,
Detailed descriptions and good colored plates of a number of well-known
campanularians,

LexpeNFELD, R. VON...........The Australian Hycromeduss. (Proceedings of the Linnzan Society of New South

Wales, vol. 9, pt. 2.) 1884,
A scheme of classification of the Hydroida. No new campanularians.
Uber Coelenteraten der Siidsee. IV. Mittheilung, Eucopella campanularia, nov. gen,
(Zeitschrift f. wiss. Zoologie, vol. 38, p. 434, 1885.) 1885.
A very elaborate description of the species treated, accompanied by beautiful

illustrations.
Leuckart, R....................*Verzeichniss der zur Fauna Helgolands gehérenden wirbellosen Seethiere. (Frey
und Leuckart, Beitrige zur Kenntniss wirbelloser Thiere, p. 136.) Braunschweig.
_ 1847.
LEVINSEN, G. M. R............ Meduser, Ctenophorer og Hydroider fra Grgnlands Vestkyst tilligemed Bemsmrk,

ninger om Hydroidernes Systematisk. (Sswertryk af Vedenskabelige Meddelelser
fra Dansk naturhistoriske Forening, 1892). Copenhagen, 1893.
An interesting discussion of the systematic value of the diaphragm of Cam-
panularidee. Original description of Campanularia grenlandica.
Det Videnskabelige udbytte af Kanonbaaden ‘“Hauchs” Togter i de Danske Have
identifer skagen i aarene 1883-86, pt. 5, Hydroidze, p. 363.) Copenhagen, 1893,
A number of well-known Campanularide listed. ‘
LINDSTROM, Goeo oo oooouuna. ... Bidrag til Kinnedomen om Ostersjéns invertebrat-fauna. (Ofversigt af K. Veten-
skaps-akad. Forhandlingar, Arg. 12, No. 2, p. 49.) Stockholm, 1855,
Mentions Obelia geniculata.
Om utwecklingen af Sertularia pumila L. (Ofversigt af K. Vetenskaps-akad. For-
) handlingar, Arg. 12, No. 8, p. 49.) Stockholm, 1856.
Linnmus, C....... ... eeaas Systema Naturee per Regna Tria Naturse secundem, Classes, Ordines, Genera, Species,
cum characteribus differentiis, Synonymis, Locis. 10th edition. 1758,
Indispensable to the systematist, as it contains the foundation for the bino-
migl system. Original description of Cumpanularia verticillata.

Tastem, Jooooo ool * Some observations on the structure and functions of tubular and cellular Polypi
and of Ascidians. (Royal Society Philosophical Transactions, Part 2.) London,

. 1834. )
Lovew, 8. L....................Bidrag til Kannedomen af Slagtena Campanularia och Syncoryna. (K. vet. Akad.

Handl. for ar 1835, p. 260.) Stockholm, 1835.
Describes Gonothyrea loveni under name of “Campanularia geniculata,”
regarding the hydranth as the male and the gonangium as the female.
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LUTkeN, C.ccceo.oooeoee..... . Nogle Bemgerkninger om Medusernes systematiske Indelning, havnlig med Hensyn
til Forbes’s History of British Naked-eyed Medusee. (Vidensk. Meddel. fra den
Naturhist. Foren. i Kjgbenhaven, p. 15.) Copenhagen, 1850.

Mentions Thaumantias.

McCrapy, JOHN.......ccvnannn Gymnopthalmata of Charleston Harbor. (Proceedings of the Elliott Society, vol. 1,
No. 1, 1858, p. 193.) Charleston, 1858.

An American classic. Original descriptions of Clytia noliformis and Obelia
commissuralis.

McIntosa, W. C...............Observations on the Marine Zoology of North Uist, Outer Hebrides. (Proceedings
of the Royal Society of Edinburgh, 1866.) Edinburgh, 1866.

Of little importance, save as affecting geographical distribution.

On the Invertebrate Marine I'auna and Fishes of St. Andrews. (Annals and Magazine
of Natural History, ser. 4, vol. 13, p. 204.) London, 1874.

Ten species of Campanularidee mentioned.

MACGILLIVRAY, JOHN........ ;... Catalogue of Marine Zoophytes found in the neighborhood of Aberdeen. (Annals and
Magazine of Natural History, vol. 9, p. 462.) London, 1842. ‘
Names six campanularians.
Marreanp, R Ta.oveenaeee.. ..* Descriptio systematica animalium Belgii Septentrionalis, adjectis synonymis nec
non locis in quibisreperiuntur, secundum classificationem. Prof. J. van der Hoeven
deposita. Leyden, 1851.
Mararr, J. FRo..ooooolalen ...* De plantis Zoophytis et Lithophytis in Mare Mediterraneo viventibus. Rome, 1778.
MARCUSEN, J.......... weveew..Zur Fauna des Schwarzen Meeres. Vorliufige Mittheilung. (Arch. fiir Naturg.,
Jahrg, 33, vol. 1, p. 357). Berlin, 1867.
Lists Campanularia volubilis and Obelia geniculata.
MaRKTANNER-TURNERETSCHER,Die Hydroiden des k. k. naturhistorischen Hofmuseums. (Annalen des k. k.
GOTTLIER, Naturhistorischen Hofmuseums, vol. 5, pt. 2, p. 195.) Vienna, 1890.

Good discussion of the Campanularidee. Original descriptions of Campanu-
laria iniegriformis and Silicularia atlantica.

Zoologische Ergebnisse der im Jahre 1889 auf Kosten der Bremer Geographischen
Gesellschaft von Dr. Willy Kukenthal und Dr. Alfred Walter ausgefithrten Ex-
pedition nach Ost-Spitzbergen. Hydroiden. (Zoologische Jahrbiicher, Abth,
f. Byst. Geog. und Biol. der Thiere, vol. 8, 1895.)

Original description of Gonothyraa clarkii.

MAYER, A. G.eeoviiivivann ..The Medus® of the World, Vols.1 and 2. Published by the Carnegie Institution of
Washington. Washington, 1910.

Descriptions of all known forms of “‘Leptomedusw,” which includes the
medusa of the Campanularide as used in the present work. A monumental work,
beautifully illustrated.

MEREJKOWEKY, (‘ .....Histoire du Développment de la méduse Obelia. (Extrait du Bulletin de la Société
zoologique de France.) Paris, 1883,

Contents indicated by the title.

MeRrESCHKOWSKY, C........... Studies on the Hydroida. (Annals and Magazine of Natural History, ser. 5, vol. 1,
pPp- 239-256, 322-340.) London, 1878.
Reproduction of Obelia described. Several campanularians listed,

”

METZGER, A....ec..ononn......* Dio wirbelloson Meeresthicre der ostfriesischen Kiiste. Ein Beitrag zur Fauna der
Deutschen Nordsee. (Jahresbericht der naturhist. Gesellschaft, Hannover.) Han-
nover, 1871.

Meven, F.J.F.......... ......Uber das Leuchten des Mecres und Beschreibung einiger Polypen und anderer

niederer Thiere. (Beitriige zur Zoologie, gesammelt auf einer Reise um die Erde.
Fiinfte Abhandlung.) Jena, 1834.
Original descriptions of Qbelia braziliensis, the’genus Silicularia and S. rosea.
MoreH, 0. A Lo coiniiiiiaaeas .Fortegnelse over Grgnlands Blgddyr., Prodromus faunse Moluscorum Gronlandize.
Copenhagen, 1857.
A list only. Includes Campanularia volubilis.
NorMAN, A. M.................Report of the Committee appointed for the purpose of exploring the coasts of the
Hebrides by means of the dredge. Part 2. (Report of the 36th Meeting, British
Association for the Advancement of Science, pp. 193-206). TLondon, 1867.
A faunal list.
Shetland final Dredging Report. Part 2. On the Crustacea, Tunicata, Echinodermata,
Actinozoa, Hydrozoa, and Porifera. (Report 38th Meeting of the British Associa-
tion for the Advancement of Science, pp. 247-336.) TLondon, 1869,

Faunal lists only.
55068°—15—8
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NurriNg, O. Ceeeeeenvnnnn.....Narmative and Preliminary Report of the Bahama Expedition. (Bulletins from the
Laboratories of Natural History of the State University of Towa, vol. 3, Nos. 1
and 2.) Towa City, 1895.

Mentions a few campanularians.

Notes on Plymouth Hydroids. (Journal of the Marine Biological Association, vol. 4,
No.2.) Plymouth, 1896. '

Considers Gonothyraa lovent and G. hyalina identical.

Hydroids from Alaska and Puget Sount. (Proceedings of the U. 8. National Museum,
vol. 21, pp. 741-743.) Washington, 1899.

Original description of Campanularia kincaidi.

The Hydroids of the Woods Hole Region. (Bulletin of the U. 8. Fish Commission
for 1899, p. 325.) Washington, 1901.

Original descriptions of Clytia minuta and C. edwardsi.

Papers from the Harriman Alaska Expedition. XXI. The Hydroids. (Proceedings
of the Washington Academy of Sciences, vol. 3, pp. 157-216.) Washington, 1901.

Original descriptions of Campanularia ritteri, C. reduplicata (=C. urceolata),

C. lineata (=C. granlandica), Obelia borealis, O. dubia, and Gonothyrsea inornata.
American Hydroids, Part2 The Sertularidee. (Smithsonian Institution, U. 8. Na-
tional Museum. Special Bulletin, No. 4.) Washington, 1904.
Incidental references to Campanularidee,
OrReN, Lo *Lehrbuch der Naturgeschichte. Dritter Teil. Zoologie. Jena, 1815-1816.
Packarp, A. S. JR.ccoooina . A List of Animals dredged near Caribou Island, Southern Labrador, during July and
August, 1860. (Canadian Naturalist and Geologist, December, 1863.) 1863.
Extends the known range of several Campanularidze.
Parras, P.So. ... ol Elenchus Zoophytorum. Hagee-Comitum, apud Petrum van Cleef, 1766.

One of the classics, but of subordinate interest to the student of the Cam-
panularidee, except from a bibliographic standpoint. Six campanularians de-
scribed; Obelia longissima and Obelara gelatinosa are new.

Pancery, Poooooo ool Intorno alla sede del movimento luminoso nelle Meduse. (Rendiconto dell’ Acad.
Sc. fis. e matemat., Napoli, anno 10, p. 140.) Naples, 1871,
Describes phosphorescence of Thaumantias
Parrrer, E. Aueeeeeeneoon.....A Catalogue of the Fauna of Devon, with Notes and Observations. Zoophytes.
Exeter, 1866.

A faunal list.

PENNINGTON, A. S..............British Zoophytes, an introduction to the Hydroida, Actinozoa and Polyzoa found in
Great Britain, Ireland and the Channel Islands. London, 1885.

A popular work containing brief descriptions of the British Campanularidee
known at that time,

PiroN, F. and Lesurur, C. A.Histoire générale et particuliére de tous les Animaux qui composent la famille des
Méduses. (Ann. du Muséum d’Hist. nat., vol. 14, pp. 217-228.) Paris, 1810.

Original description of the genus Obelia.

30 (670 5% S O *Hydraires d’Amboine. 1893. )

Picrer, C. and Bepor, M....... Hydraires provenant des campagnes de I’ Hirondelle, 1900. (Résultats des campagnes
scientifiques accomplies sur son yacht par Albert 1¢%, Prince Souverain de Monaco,
Fascicule 18.) Monaco, 1900.

A superbly printed and illustrated monograph. But two species of campanu-
larians are mentioned,

Risso, A.......... R g *Histoire naturelle des principales Productions de 1’Europe Méridionale et particu-
litrement de celles aux environs de Nice et des Alpes Maritimes, Vol. 5, Paris,
1826, ) .

RITCHIE, JAMES .. .....oonennn The Hydroids of the Scottish National Antarctic Expedition. (Transactions of the

Royal Society of Edinburgh, pt. 88, No. 18.) Edinburgh, 1907,
Mentions six species of Campanularide,

On Collections of the Cape Verde Island Marine Fauna. Hydroids. (Proceedings

of the Zoological Society of London, 1907.) London, 1907,
Mentions five campanularians known from American waters,

Supplementary Report of the Hydroids of the Scottish National Antarctic Expedition,
(Transactions of the Royal Society of Edinburgh, vol. 47, pt. 1, No. 4. Edinburgh,
1909,

Extends the known distribution of six species of Campanularidz.

Two unrecorded *‘Challenger” Hydréids from the Bermudas, with a note on the

synonymy of Campanularia insignis. (The Zoologist, July, 1909.) London, 1909,
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RircHIE, JAMES............... The Marine Fauna of the Mergui Archipelago, Lower Burmah, collected by James J.
Simpson, M. A., B. Sc. and R. N. Rudmose-Brown, D. Sc., University of Aber-
deen. Feb. to May, 1907. Thellydroids.) Proceedings of the Zoological Society
of London, 1910, London, 1910.

Campanularia raridentata reported.

SxzMuNpssoN, B. .. .......... Bidrag til Kundskaben om Norges Hydroider. (Saerskilt aftrykt af Vidensk. Selsk,

Forhandlinger for 1873, p. 91. Christiania, 1874.
Bidrag til Kundskaben om de islandske Hydroider. (Seertryk af Vidensk. medd. fra
Dansk naturh. Foren. i Kbhvn., 1902.) Copenhagen, 1902.
A few campanularians noted.
Bidrag til Kundskaben om de islandske Hydroider, II. (Swrtryk af Vidensk. medd.
fra Dansk naturh. Foren. i Kbhvn., 1911.) Copenhagen, 1911.
Lists 12 campanularians.

BArs,G. O..ovvninniana. Bidrag til Kundskaben om Middelhavets Littoral-Fauna. (Nyt Mag. for Natur-
videnskaberne, vol. 9, p. 110.) Christiania, 1857.

Original descriptions of Campanularia volubiformis, C. exigua and Gonothyrza
gracilis,

On the Nurse-Genus Corymorpha and its species, together with the Medusse produced
by them. (Annals and Magazine of Natural History, ser. 3, vol. 8, p. 353.)
London, 1861.

Merely an incidental mention of a few. campanularians.

Bars, M...... e *Beretmng om en i sommeren 1849 foretagen Zoologisk Reise i Lofoten og Finmarken.
(Nyt Mag. for Naturvidenskaberne, vol. 6, p. 121.) Christiania, 1851.

Bemzerkninger over det Adriatiske Havs Fauna sammenlignet med Nordhavets,
(Nyt Mag. for Naturvidenskaberne, vol. 7, p. 367.) Christiania, 1853.

Mentions Campanularia volubilis, C. integra, Obelia geniculata and Obelaria

- gelatinosa.
ScuNEER, KARLC........... Hydmpolypen von Rovigno, nebst Uebersicht ueber das System der Hydropolypen
im Allgemeinen. (Zoologische Jahrbiicher, Abtheilung fiir Systematik, vol. 10, )
1897.
A systematic discussion of the family Campanularidee and its genera,
Scuurrze, M. S........o..l. ..Ueber die minnlichen Geschlechtstheile der Campanularia geniculata. (Arch. f.

Anat, , Physiol. u. wiss, Med., Jahrg. 1850, pp. 53-64.) Berlin, 1850,
The title sufficiently indicateﬁ the contents of this paper.

Scaurze, ¥. E. ..o ool Nordsee-Expedition, 1872. Vol. 3. Coelenteraten, p. 121, 1874,
Contains valuable tables of geographical and bathymetric distribution.
ScuwElGGER, A, ... L *Handbuch der Naturgeschichte der skeletlosen Thicre. Leipzig, 1820,
. *Beobachtungen auf Naturhistorischen Reisen.
SEGersTEDT, M. . ... ... Bidrag til Kinnedomen om Iydroid-Fauna ud Sveriger Vestkust. 1889, (Bidrag

til k. Svenska Vet.-Akad., Handlingar, vol. 14, pt. 4, No. 4.) Stockholm, 1889,
Mentions eleven Campanularidee, none of which are new.
SHAw, G., and NopDER, P..... Vivarium naturae sive rerum naturalium varie icones ad ipsam naturam depincts
et discriptze.  (The Naturalist’s Miscellany, 24 vols., vol. 23.) London, 1789-1813.
Colored figure of Gonothyraa loveni, under name of Sertularia contorta.

SpaGNOLINL, Ao ...l *Catalogo degli Acalefi discoferi del Golfo di Napoli. (Atti Soc. Italiana Sc. Nat.,
vol. 14, p. 144.) Milan, 1871.
Srark,J.......o......l.. Elements of Natural History, adapted to the present state of the science, containing

the generic characters of nearly the whole Animal Kingdom, and descriptions of
the principal species. 2 vols. Vol. 2. London, 1828,
Mention is made of Campanularia verticillata and Obelia dichotoma.
StecHow, E................... Hydroiden der Miinchener Zoologischen Staatssammlung. (Zoologische Jahrbiichern,
Abtheilung fiir Systematik, Geographie und Biologie der Thiere.) Jena, 1912,
Describes Clytia johnstoni, C. noliformis (under name of C. simpler), and
Obelia hyalina, from the West Indies,
Hydroidpolypen der japanischen Ostkiiste, II. Teil: Campanularide, Halecide,
Lafoeidee, Campanulinidee und Sertularidz, nebst Erginzungen zu den Athecata
und Plumularidee. Munich, 1913.
A well-devised scheme for the classification of all the Hydroids is proposed.
The known range of a few of the Campanularidz is extended to the Japanese Coast.
STEWART, C.................. Elements of the Naturil History of the Animal Kingdom, 2nd edition, vol 2.
Edinburgh, 1817.
I‘lve common (T&lnpﬂl]ll!ﬂl’lallﬂ are mentwued.
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StiMpsoN, WILLIAM. .. ......... Synopsis of the Marine Invertebrata of Grand Manan; or the Region about the Mouth
of the Bay of Fundy, New Brunswick. (Smithsonian Contributions to Knowledge,
vol. 6. Article 6.) Washington, 1854.

Mentions Obelaria gelatinosa.

Tempeer, W.F. .. ... ...... Some remarks on the marine fauna of the South of Devon. (The Zoologist, vol. 13,
p. 4575.) London, 1855.

The following Campanularidee are mentioned: Campanularia volubilis,
C. verticillata, Obelia geniculata and Obelaria gelatinosa.

TeMrLETON, ROBERT. ......... A Catalogue of the Species of Rayed Animals found in Ireland, as selected from the
papers of the late J. Templeton, Eeq., of Cranmore, with notices of Localities
and with some Descriptions and Illustrations, (The Magazine of Natural History,
Aug., 1836, p. 466.) London, 1836. ’

A faunal list, including a few Campanularide.

THALLWITZ, JOHANNES......... Ueber der Entwicklung der mannlichen Keimzellen bei den Hydroiden. (Jenaische
Zeitschrift, vol. 18, 1855, p. 385.) Jena, 1855.

An excellent account of the origin of the spermatozoa in Campanularia flevuosa
and Gonothyrza lovent.

TroMPsON, W................. Notes on some British Zoophytes. (Annals and Magazine of Natural History, ser. 2,
vol. 11, p. 442.) London, 1853.

A few campanularians listed.
Report on the Fauna of Ireland, Invertebrata. (Report of the 13th Meeting of the
British Association for the Advancement of Science, p. 245.) London, 1854,
Lists six common species of campanularians,
Onthe Analogy between the Reproduction in the Plant and in the Hydroid Zoophytes,
(Annals and Magazine of Natural History, ser. 2, vol. 14, p- 313.) London, 1854,
Only an incidental mention of a few campanularians.
A Natural History of Ireland, vol. 4. London, 1849-1856.
Mentions the same six species as in the last paper.

TrORNLEY, LAURA R........... The Hydroida. (Report to the Government of Ceylon on the Pearl Oyster Fisheries

of the Gulf of Manaar. Supplementary Report, vol. 8.) London, 1904,
Mentions a few Campanularidae that occur in American waters.

Torrey, HaArry BEALE........ The Hydroida of the Pacific Coast of North America. (University of California

Publications, Zoology, vol. 1.) 1902, .
The first general review of the Hydroida of our Pacific Coast. Original
description of Campanularia fascia (==C. verticillata). ‘
The Hydroids of the San Diego Region. ( University of California Publications, vol.
2, No. 1.) 1904
Original descriptions of Campanularia hesperia, Obelia corona, Clytia bakeri,
C. hendersont, and C. universitatis,
A key to the genera and species of the Hyrdoida of that region. .

TurroN, W.................... The British Fauna, containing a compendium of the Zoology of the British Islands.
Swansea, 1807, g

Mentions Campanularia verticillata, C. volubilis, Obolia geniculata, and
0. dichotoma.

VARENNE, ANDREW D. ... ... Recherches sur la Reproduction des Polypes Hydraires. (Archives de Zoologie
experimentale et generale, vol. 10, p. 1.) Paris, 1882,

Detailed account of reproduction of Obelia flexuosa, origin of spermatozoa
and production of stolons in Campanularia engulata, and origin of ova in C,
3 Sflexuosa, Obelia geniculata, and Conothyrza loveni.

Veran, A, E................. Report on the Invertebrate Animals of Vineyard Sound and the adjacent waters,
with an account of the physical characters of the region. (Report U. 8. Fish Com-
mission, 1871-72, pp. 295-478.) Washington, 1873,

An important work, being the first fairly thorough study of the marine fauna
of a definite region on the Atlantic Coast of North America. Describes a fow
Campanularidee,

Brief contributions to zoology from the Museum of Yale College, Nos. 33-34. Results
of dredging expeditions off the New England coast in 1874. (American Journal
of Science and Arts (3), vol. 10, pp. 35-43, 196-202.) New Haven, 1874,
Contains faunal lists in which a few Campanularids are mentioned.
Preliminary Check-list of the Marine Invertebrata of the Atlantic Coasi, from Cape
Cod to the Gulf of St. Lawrence.

Author’s edition, New Haven, 1879, pp. 1-32. Includes a complete list of

Campanularians then known from that region.
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VERsLUYS, J. JUN.............. Hydraires calypeteroblastes de la Mer des Antilled pendant l'une cas Choisieres
accomplis par la Compte de Dalmas sur son yacht Chazalie. (Mémoirs de la
Société zoologique de France, vol. 12, pt. 1, p. 29.) Paris, 1899.
Comments on Obelia marginata, 0. hyalina, O. geniculata, and Campanularia
, volubilis.
WARREN, ERNEST............. On a Collection of Hydroids, mostly from the Natal Coast. (Annals of the Natal
: Government Museum, vol. 1, pt. 3.) 1908.
Campanularia tincta and Orthopyxis caliculata are the only forms included
that are also found in American waters.
WEISMANN, AUGUST............ Die Entstehung der Sexualzellen bei den Hydromedusen. zugleich ein Beitrag zur
Kenntniss des Baus und der Lebenserscheinungen dieser Gruppe. Jena, 1888,
Elaborate descriptions and illustrations of the origin of the sex cells in Gono-
thyraa loveni and Campanularia flexuosa, a discussion of the genera Clytia and
Obelia, and of alternation of generation.

WesTENDORP, G. D......... -*Recherches sur les Polypiers flexibles. (Ann. de Soc. Medico surgicale de Bruges,
vol. 4.) Brussels, 1843,
Wurreaves, J. F............. _Catalogue of the Marine Invertebrates of Eastern Canada. (Geological Survey of

Canada, 1901.) Ottawa, 1901.
. A faunal list, including the Campanularidee.
Wikens, C. F., and HerssrT,

JF.W.eeeeeoooooo...o....%Pallas. Charakteristik der Thierpflanzen—aus dem Lateinischen iibersetzt und mit
Anmerkungen versehen.) Niirnberg, 1787.
WINTHER, G.ovuvrnnennnan... Fortegnelse over de i Danmark og dets nordlige Bilande fundne Hydroider. (Naturhist.

Tidsskr., vol. 12, pp. 223-278.) Copenhagen, 1880,
Mentions 11 species of Campanularidee,
Wriear, T. 8...................On reproduction by ova from the Medusoid of Campanularia johnstoni. (Proceedings
of the Royal Physical Society of Edinburgh, vol. 1, pp. 369-370.) Edinburgh, 1858.
The title indicates the content of this paper.
Observations on British Protozoa and Zoophytes. (Annals and Magazine of Natural
History, ser. 3, vol. 8, p. 120.) London, 1861.
Discusses transitions between gonophore and medusa. :
On the Reproduction of Thaumantias inconspicua. (Quarterly Journal of the
Microscopical Society, new ser., vol. 2, pp. 221-222, and 308.) London, 1862.



EXPLANATION OF PLATES.

Unless otherwise indicated,all of the figures were drawn by Mrs. Lilian Hulsebus Crone after camera lucida sketches
by the author. Where figures were copied from other works their source is indicated.

PraTe 1.

F1a. 1. Campanularia verticillata (Linneeus). Portion of main stem and hydrothecee (enlarged).
Campanularia verticillata. Hydrotheca (enlarged).

. Campanularia verticillata. Gonangium (enlarged).

. Campanularia volubilis (Linngeus). Two hydrothecse (enlarged).

Campanularia volubilis. Hydrotheca (greatly enlarged).

. Campanularia volubilis. Hydrotheca (greatly enlarged).

. Campanularia integra Macgillivray. Hydrotheca and gonangium (enlarged).

R ST

Prate 2,

Fie. 1. Campanularia spiralis Nutting. Hydrotheca and gonangium (enlarged). (Only about one half of the pedicel
is shown.)
2. Campanularia ritteri Nutting. Part of colony (enlarged).
. Campanularia integra Macgilliviay. Hydrotheca (drawn to same scale a8 figa. 1 and 2.)
4. Campanularia ptychocyathus Allman. Part of colony (enlarged). (After Allman.)

(-]

PraTe 3..

Fia. 1. Campenularia granlandica Levinsen (from the type of *“C. lineata” Nutting) (enjarged).
. Campanularia greenlandica.  Part of colony (enlarged).

Campanularia hincksii Alder, hydrotheca (enlarged).

Campanularia hincksii. Hydrothecal margin (greatly enlarged).

. Campanularia hesperia Torrey. Hydrotheca (enlarged). (After Torrey.)

. Campanularia denticulata Clark. Hydrotheca (enlarged).

. Campanularia denticulata, Gonangium (enlarged).

- I N R

Prate 4.

Fia. 1. Campanularia raridentata Alder. Hydrotheca (enlarged). (After Hincks.)
. Campanularia kincaidi Nutting. Type colony (enlarged).
Campanularia kincaidi. Hydrotheca (greatly enlarged).
Campanularia urceolata Clark. Part of colony of type of “C. reduplicata” Nutting (enlarged).
Campanularia urceolata. Part of male colony (enlarged).

Campanularia tincta Hincks. Hydrothecse (enlarged).

. Campanularia tincta. Hydrotheca (greatly enlarged).

N e we

Prate 5.
. Campanularia tulipifera Allman (enlarged).
Campanularia subrufa Jiderholm. Part of branch (enlarged).
. Campanularia subrufa. Gonangium (enlarged).
. Campanularia macroscypha Allman. Hydrotheca (enlarged). (After Allman.)
. Campanularia lzvis Hartlaub. Hydrothecse (enlarged). (After Hartlaub.)
Campanularia lzvis. Gonangium (enlarged). (After Hartlaub.)

N

e o

PraTE 6.

. Campanularia brevicaulis Nutting. Two hydrothece (enlarged).

. Campanularia brevicaulis. Hydrotheca (greatly enlarged).

. Campanularia gigantea Hincks (enlarged). (After Hincks.)

Campanularia obtusidens Jiderholm., Hydrothece (enlarged). (After Jiderholm.)
Campanularia marginata Allman. Part of branch (enlarged).

Campanularia marginata. Part of type-specimen of * (. insignis” Allman (enlarged).
. Campanularia marginata. Base of hydrotheca, showing pedicel (enlarged).
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Prate 7.

. Campanularia fleruosa (Hincks). Colony with expanded hydranths. From living epecimen (enlarged).
. Campanularia fleruosa. Branch of another specimen with corrugated gonangium (enlarged).
Campanularia flexuosa. Hydrotheca (enlarged).

Campanularia fleruosa. Hydranth (greatly enlarged).

. Campanul-ria fleruosa. Gonangium, showing ova and planula (enlarged).

. Campanularia flexuosa. Basal web between tentacles (greatly enlarged.)

SO WD

PraTE 8.

Fia. 1. Campanularia neglecta (Alder). Part of colony (enlarged).
2. Campanularia neglecta. Hydrotheca (enlarged).

. Campanularia magnifica Fraser. Part of colony (enlarged).

. Campanularia magnifica. Part of another colony (enlarged).

. Campanularia speciosa Clark. Hydrotheca (enlarged).

Campanularia exigua (Sars). Part of branch (enlarged).

. Campanularia exigua. Hydrotheca (enlarged).

. Campanularia exigua. Gonangium (enlarged).

=S O

PraTE 9.

Fig. 1. Campanularia fragilis (Hincks). Branch (enlarged.)

. Campanularia calceolifera Hincks. Branch (enlarged).
Campanularia calceolifera. Expanded hydranth (enlarged).
Campanularia calceolifera. Gonangium (enlarged).
Campanularia amphora (L. Agassiz). Branch (enlarged).

. Campanularia amphora. Hydrotheca (enlarged).

. Campanularia amphora. Gonangium (enlarged).

Prate 10,

. Campanularia angulate (Hincks). Branch (ealarged).

Campanularia coronata Clarke. Branch (enlarged).
4. Campanularia coronata. Hydrothecse (enlarged).

Campanularia fusiformis Clark. Part of colony with gonangium (enlarged).
Campanularia lennozensis Jiderholm. Hydrotheca (enlarged). (After Jiderholm.)
. Campanularia lennozensis. Gonangium (enlarged). (After Jiiderholm.)

oo o =

N oo

Fia.

O SR

Prate 11.

. Clytia johnstoni (Alder). Hydrotheca (enlarged).

. Clytia johnstoni. Gonangium (enlarged).

. Clytia johnstoni. Gonangium from an American specimen (enlarged).

Clytia johnstoni., Hydrotheca Yrom an American specimen (enlarged).

. Clytia johnstoni. Medusa, oral view (enlarged).

. Clytia johnstoni. Medusa, side view (enlarged).

. Clytia noliformis (McCrady). Part of colony (enlarged).

. Clytia noliformis. Part of another colony (enlarged).

. Clytia noliformis. Drawing of ‘“‘C. simplez” (after Congdon).

. Clytia noliformis. Drawing of gonangium of ““ . simplez” Congdon. (After Congdon.) (This is on a much
larger scale than fig. 9.) .

Wb -
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Prate 12.

Fia. 1. Clytia bicophora Agassiz. Part of colony (enlarged).
2. Clytia bicophora. Hydranth (enlarged).
3. Clytia bicophora. Hydrotheca (enlarged).
4. Clytia longicyatha Allman. Branch (enlarged). (After Allman.)
5.7 Clytia longieyatha. Hydrotheca of a specimen shrunken by alcohol (enlarged).
6. Clytia cylindrica L. Agassiz. Hydrotheca (enlarged).
7. Clytia cylindrica. Gonangium (enlarged).
8. Clytia sargassicola Nutting. Part of colony (enlarged).
9. Clytia sargassicola. Hydrotheca (enlarged).

PraTE 13.

Clytia baker{ Torrey. Upper part of colony (enlarged).

. Clytia bakeri. Lower part of stem, showing segmentation (enlarged).
Clytia edwardsi (Nutting). Part of colony (enlarged).

Clytia edwardsi. Colony, natural size.

Clytia attenuata Calkins. Part of colony (enlarged).

o o
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Prate 14.

Fic. 1. Clytia minuta Nutting. Colony (enlarged).

Fia.

Fia.

Fia.

Fia.

Fia.

2.
3,
5.
6.
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Clytia minuta. Part of colony, showing straggling mode of growth (enlarged).
4. Clyria minuta. Hydrothecs (enlarged).

Clytia universitatis (Torrey). Branch (enlarged).

Clytia universitatis. Gonangium (enlarged).

Prate 15.

. Clytia fragilis Congdon. Part of colony (enlarged). (After Congdon.).
. Clytia hendersoni Torrey. Branch with hydrothecw (enlarged). (After Torrey.)

Clytia hendersoni. Branch with gonangia (enlarged). After Torrey.)
Orthopyzis caliculata (Hincks). Hydrotheca (enlarged).
Orthopyzis compressa (Clark). Part of colony (enlarged).

7, 8. Orthopyris compressa. Hydrothecw, showing degrees of thickening of the walls (enlarged).

10. Orthopyzis compressa. Gonangia (enlarged).
PraTe 16,

. Orthopyzxis clytioides (Lamouroux). Hydrotheca (enlarged).
. Orthopyxis clytioides. Hydrotheca and retracted hydranth (enlarged).

Orthopyris crenata (Hartlaub).” Hydrotheca (enlarged).
Orthopyxis crenata. Hydrotheca and retracted hydranth (enlarged).
Orthopyxis crenata. Hydrotheca (enlarged).

. Orthopyxis everta (Clark). Part of colony (enlarged).

8. Orthopyxis cverta. Gonangia, front and side views (enlarged).
PraTe 17,

. Gonothyrza loveni (Allman). Colony (enlarged).

Gonothyrza loveni. Gonangia with meconidia (enlarged).
Gonothyrza gracilis (Sars). Part of colony (enlarged). (After Allman.)
Gonothyrza clarkii (Marktanner-Turneretscher). Colony (enlarged).

. ?Gonothyrza inornata Nutting. Part of type colony (enlarged).

7. ?Gonothyraa inornata. Gonangia (enlarged).
PraTe 18.

. Obelia geniculata (Linnzus). Part of colony (enlarged).
. Obelia geniculata. Part of colony, showing ceenogarc (enlarged).

4, 5. Obelia geniculata Medusw, dorsal, ventral, and lateral views (enlarged).

. Obelia hyalina Clarke. Colony (enlarged).

. Obelia hyalina. Hydranth (enlarged).

. Obelia braziliensis (Meyen). Part of branch (enlarged). (After Meyen.)
. Obelia braziliensis. Gonangium (enlarged). (After Meyen.)

Prate 19.

. Obelia dubia Nutting. Branch (enlarged).
. Obelia gracilis Calkins, Branch (enlarged).
. Obelia gracilis. Hydranth (enlarged).

Obelia gracilis. Gonangium (enlarged).

. Obelia plicata (Hincks). Part of branch (enlarged).
. Obelia plicata. Gonangium (enlarged).

PraTE 20.

Obelia corona Torrey. Part of branch (enlarged).

. Obelia corona. Hydrotheca (enlarged).

Obelia austrogorgia Jiderholm. Part of colony (enlarged).
Obelia austrogorgia. Hydrotheca (enlarged).

. Obelia bicuspidata Clark. Branch (enlarged).

Obelia bicuspidata. Hydrotheca (greatly enlarged).

. Obelia dichotoma (Linngus). Part of branch (enlarged).

.
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Prare 21.

. Obelia commissuralis McCrady. Living colony (enlarged).
. Obelia commissuralis. Living hydranth (enlarged).

. Obelia commaissuralis. Gonangiuin (enlarged).

. Obelia commissuralis. Medusa, lateral view (enlarged).

. Obelia commissuralis. Medusa, dorsal view (enlarged).

Prate 22,

. Obelia surcularis Calkins. Branch, showing modified termination (enlarged).
. Obelia surcularis. Hydranth (enlarged). :
. Obelia flabellata (Hincks). Branch (enlarged).
. Obelia flabellata. Medusa (enlarged).
. Obelia borealis Nutting. Part of type colony (enlarged).
, 7. Obelia borealis. Gonangia (enlarged).
Prate 23.

. Obelia longissima (Pallas). Part of colony (enlarged).

. Obelia longissima. Part of another colony showing corrugated hydrothecee (enlarged).
. Obelia longisstma. Hydrotheca (greatly enlarged).

. Obelia griffiini Calkins. End of branch (enlarged).

. Obelia griffini. Hydrotheca and gonangium (enlarged).

. Obelia fragilis Calkins. Part of branch (enlarged).

PraTE 24.

. Obelaria gelatinosa (Pallas). Branch (enlarged).

. Obelaria gelatinosa. Hydrotheca (greatly enlarged). '

. Obelia gelatinosa. (“‘Obelia castellata” Clarke). Hydrotheca (enlarged). (After Clarke.)

. Obelaria gelatinosa. (*‘Obelia castellata” Clarke.) Gonangium (enlarged). (After Clarke.)
. Obelaria gelatinosa. Part of compound stem (enlarged).

. Silicularia pedunculata (Jaderholm). Part of colony (enlarged). (After Jiderholm.)

. Silicularia pedunculata. Hydranth and pedicel (enlarged). (After Jiderholm.)

. Silicularia pedunculata. Gonangium (enlarged). (After Jiderholm.)

. Prate 25.

. Silicularia rosea Meyen. Hydrotheca (enlarged). (After Meyen.)

. Silicularia rosea. Gonangium (enlarged). (After Meyen.)

. Silicularia reticulata (Hartlaub). Hydrotheca (enlarged). - (After Hartlaub.)

. Silicularia reticulata. Gonangium (enlarged). (After Hartlaub).

. Silicularia atlantica (Marktanner-Turneretscher). Part of colony (enlarged). (After Marktanner-Turner-
etscher.)

. Silicularia repens (Allman). Hydrotheca and gonangium (enlarged). (After Hartlaub.)

. Silicularia hemispherica (Allman). Hydranth (enlarged). Part of Challenger type.

. Silicularia hemispherica. Hydranth and gonangium (enlarged). Part of Challenger type.

Thaumantias inconspicua Forbes. Part of colony (enlarged).

PLATE 26.

. Bonneviella grandis (Allman). Hydrotheca (enlarged).
, 3. Bonneviella regia (Nutting). Hydrothece of type (enlarged).
. Bonneviella regia. Hydrotheca and gonangia (drawn to same scale as fig. 2.)
. Bonneviella regia. Gonangium (much enlarged).

Prare 27.

. Bonneviella superba Nutting. Hydrotheca (enlarged).
. Bonneviella superba. Hydrotheca (natural size).!

. Bonneviella superba. Gonangia (enlarged ).

. Bonneviella ingens Nutting. Hydrotheca (enlarged).

! This figure illustrates the actual size of the largest hydgotheca that has ever been seen or figured by any writer,
so far as the author has been able to discover.
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