INTRODUCTORY NOTH.

Almost all that was said in the introductory note to the first part of this work could truth-
fully be said here. At that time it was thought that the Plumularid:e was a much larger family
than the Sertularidee, and the author has been greatly surprised at the large number of species of
the latter family that he has been called upon to discuss in the following pages, and the extent
to which the literature on the subject is fragmentary and scattered will be apparent when it is
said that not more than 20 species of Sertularida from American waters have heen mentioned
in any one publication up to the present time, while the present writer has found no less than
130 species that should be included in the American fauna.

"This large number of species has been brought to light more through a careful scrutiny of
foreign publications than through the discovery of new species in the large collections that have
passed through the author’s hands, although the number of the latter is by no means small, amount-
ing to more than 30 new forms. The writer has thus been much impressed with the necessity of
‘bibliographic work, and, as a result, has presented as full a bibliography and as complete synon-
ymies of xpeciesas he has heen able to secure. While this is true, it must be confessed that there
is much still to be desired in this direction, and that there are many papers that have not been
available for reference, as will be seen by consulting the list on page 143 of this work.

This bibliographic work has heen greatly facilitated by courtesies from the authorities in
charge of the Library of Congress in Washington, and by the courtesy of my colleagues at home
and abroad, who have been generous in sending me their publications.

Almost all of the friends mentioned on page 2 of the first part of this work have continued
to render aid in the preparation of the second part, and in addition I take pleasure in expressing
my gratitude to the following:

To the Directors of the British Museum (Natural History) for portions of a number of Allman’s
types of the Challenger Sertularidwe; to Prof. G. M. R. Levinsen, of Copenhagen, for specimens,
literature, and advice; to Prof. D’Arey W. Thompson, of Dundee, for specimens and correspond-
ence; to Dr. Clemens Hartlaub for his valuable publications; to Prof. Maurice Bedot, of Genevag
Dr. Kristine Bonnevie, of Christiania; Dr. Edward T. Browne, London, for literature; and Sir
William Dawson and Prof. J. I. Whiteaves, of the Canadian Geological Survey, for specimens.

Among my own countrymen I have the pleasure to acknowledge aid from the following, in
addition to those mentioned in the acknowledgments on page 2 of the first part of this work:
Hon. George M. Bowers, for facilities granted for investigation at the laboratory of the U. S.
Bureau of Fisheries, in Woods Hole, Massachusetts; to Prof. H. C. Bumpus for special favors at
the same place; to Prof. William E. Ritter, of the University of California, for specimens; to
Prof. Trevor Kincaid, of the University of Washington, for specimens; to Mrs. G. Gibbs for
specimens, and to Dr. Harry Beal Torrey, of the University of California, for literature.

The author also desires to acknowledge with gratitude the great service rendered by his
wite, and Prof. 1. F. Wickham of the State University of Towa, in verifying references and other
bibliographic work connected with the preparation of this section of the monograph.
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AMERICAN HYDROIDS.

SECTION 2.—THE SERTULARID 4.

MORPHOLOGY OF THE SERTULARID_A.

As indicated in the first part of this work! it is the intention to defer the general discussion
of the morphology of the order to the last part. In accordance with this plan nothing will
be discussed here except those structures which are peculiar to the Sertularidee, or those which,
while shared by other forms, still furnish peculiaritics upon which diagnostic features can be
based. In the former category will be included the operculum, although this structure is found
in the Campanulinidwe, and under the latter head will be discussed other features, particularly
the stem, the hydranths, the hydrothecw, and the gonangia.

A little study will make it evident that the Sertularidse contain few characteristic structures,
at least as compared with the Plumularidie, and that the family is therefore lower in the
zoological scale.” Tt has thercfore not received the attention from the morphologists that has
been puid other groups. Indeed, it appears to have received less careful study than any of the
other large groups of the Hydroida, and there are surprisingly few papers that more than touch
on the morphology of this family. At first sicht this scems rather strange, especially when we
remember that this is the longest known and most familiar family of the order. This lack of
interest is probably due mainly to the following reasons:

First. The carlier naturalists were nearly all of them systematists rather than morphologists,
and studied the more superticial characters.

Sccond. When effective morphological investigation became practicable by the introduction
of microscopical and histological technie, investigators became interested in the larger forms
with larger and more conspicuous hydranths, as in the gymnoblastic forms, or the beautiful and
wonderful medusee attracted their attention, and their investigations were thus led to the colonies
which produced the free medusa; or the nematophores and conspicuous features of the gonosome
of the Plumularidwe lured the student to the serutiny of these intensely interesting structures.

Third. Such investigations as have just been referred to led to a general understanding of
the morphology of the Hydroida as a whole, and, as the Sertularidee offered little that appeared
to be novel, that family was naturally passed by in favor of groups offering more interesting,
because more novel, structures for investigation. A

The writers who have contributed most to our knowledge of the morphology of this family,
purely systematic work being excluded, are the following: T.ouis Agassiz, who gives an excellent
and superbly illustrated account of Sertuluriv pumila;® Allman,* who discusses the gonosome of

! American 1lydroids. Part T, The Plumularidae, 1900, p. 3.

2While this is true when the Sertularidee and Plumularidie are compared, it by no means follows that the
Sertularidie are of low rank when compared with the hydroids in gencral.  Indeed, quite the opposite is true if we
admit the view now very generally adopted that the sessile gonophores represent degraded medusce. This matter,
however, will be discussed later.

# Contributions to the Natural Tistory of the United States, IV, 1862, p. 326,

+ Monograph of the Giymnoblastic Hydroids, 1871, p. 50.
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Sertularia pumila and of Diphasia rosacea; Thallwitz® describes the origin of the sex cells
in Sertularclla polyzonias; de Varennc® published a careful account of the reproduction of
Sertularia pumila;, Allman, in the introduction to his Report on the Challenger Hydroids,
discussed the gonosome of Synthecium (p. xxv), and the origin of the sex cells in Sertularia
pumila (p. xxxi); Levinsen carried on important investigations regarding the operculum,
and published the results in 1892 and 1893;® Hartlaub, in his masterly work,* discusses
some morphological problems, such as the operculum, hydrothecal tecth, and gonosome of
Sertularella, although these discussions are merely incidental to the main purpose of the work,
which is almost purely systematic.

One of my students, Mr. J. II. Paarmann, has done some excellent work, which has not heen
published, on the operculum. To these works I shall have frequent occasion to refer.

TROPHOSOME.

The general form of the colony in Sertularidee is pinnate, the branches usually being on
opposite sides of the main stem, the branches themselves heing opposite or alternate.  Simple,
noncolonial forms are entirely lacking in this group, there being no such a thing as a mature
hydranth with its hydrotheca entirely independent of others,” as is found frequently in the
campanularians among the Calypteroblastea, and a number of tubularians among the GGymno-
blastea. As a result we find the usual outcome of the communistic idea, the subserviency of the
individual to the colony as a whole, and a tendency toward a bilateral rather than a radial
arrangement of branches. This may account for the fact that nowhere among the Sertularida
do we find a true verticillate arrangement of the branches, such as is found among the Campanu-
lavidee in Campanularia verticillata, and among the Plumularide in Awtennularia antennina.
There are, however, a number of cases where the branches spring from all sides of the stem, as
in several species of Z/hwuiaria. In these cases we have the pinnate arrangement of branches
modified by torsion into a spiral which may be rendered more or less obscure by the irregularity
of the branching, but which is quite evident in Zhwiaria thuja, for instance. A more open
spiral is found in a number of species, illustrated by the very graceful colony of Sertularia
argentea and Lydrallimania faleate. Unbranched colonies are uncommon in this family, although
several are found in Serfularia, especially in the Desinoseyphis group, as, for instance, S. stookeyi
(Plate V, fig. 6), and in the genus Sertularelle several of the rugose group, as, for instance,
8. rugosa, are often unbranched.

Among the Sertularidse are found the only species of hydroids that have regularly anasto-
mosing branches, which sometimes form a rude mesh or network, as in Dictyocladium flabellum
and here also occur the only examples of hydrotheeal branch origins that I have seen in the
order. This is illustrated in the genus Thecocladium, not represented in American waters, and
also by sporadie cases which are not infrequent in the genus Sertularella, as, for example, S.
dentifera Torrey (Plate XXV, fig. 1) and dbietinaria gracilis Nutting (Plate XXXV, fig. 1).
In all probability, however, this occurs occasionally in other groups, such as the Campanularidee,
although the present writer has not scen it there.

In size no sertularian yet reported reaches the maximum found among the Plumularide.
(See Part I, p. 4.) The largest colonies that I have seen were those of 7Thuiaria cupressina,
that attain a height of about 18 inches under favorable conditions. Kirchenpauer, however,
reports speeimens from the mouth of the Elbe that are 2 feet in height.® This is perhaps the
maximum size reported for any sertularian. As a rule they are very much smaller, from 1
to 4 inches being the ordinary proportions. Many, of course, are much smaller than the

1 Jenaische Zeitschrift, X VIII, 1885, p. 426.

2 Recherches sur la reproduction des Polypes Hydraires, 1882, p. 27.

3 Videnskabelige Meddelelser fra den Naturhistoriske Forening i Kjobenhavn, 1892, p. 22, and 1893, p. 41 et seq.

tRevision der Sertularella-Arten, 1900, pp. 10-12.

5 {n apparent exception to this statement is found in the case of Sertularella solitaria, a new species described
beyond, which bears single hydranths on pedicels. It is possible, however, that the single known specimen may be
immature and that the adult colony may resemble that of .S. fusiformis.

%See Hincks, British ITydroid Zoophytes, 1868, p. 272.
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minimum just given. Mature specimens of Dusythea quadridentata, for instance, are sometimes
less than one-fourth of an inch in height. It must be remembered, however, that height is not
necessarily a true criterion of the actual size of the colonies. Dr. Dall found a specimen of
Abictinaria gigantea which consisted of 350 shoots, averaging 6 inches in length, estimated to
contain 1,000,000 individual hydranths.’

The Stemi.—In by far the greater number of Sertularide the stem is a perfectly simple
structure, being monosiphonic (consisting of a single tube), composed of the normal histological
layers as found in the hydroids, divided into more or less regular internodes.  The regularity of
the latter, however, is greater among the Plumularidee than in the family under discussion.
There are but two departures from this simple type of stem that are of suflicient importance to
demand attention here. These are—

(@) The fascicled stem, as illustrated in Sertidarelle goy/. (Fig. 1). This consists of an
aggregation of tubes that are closely adherent so as to form a compound stem made up of
numerous tubes. There is a difference, which we will find to be more apparent than real,
between the fascicled stem as found in the Sertularidae and that found in many Plumularidae and
discussed in the first part of this work (pp. 4=8), where there is a central or axial tube from
which arise all of the branches and a number of peripheral tubes that do not give origin to
branches or hydrocladia,” and therefore it (the axial tube) has received the name ** hydrocladiate
tube.” In Sertularella gayi this state of atfairs does not wppear to exist.  On the contrary, the
branches seem to arise from almost any of these tubes which compose the faseicled stem.  In fig. 1
we have a portion of the stem which has been boiled in potash to loosen the connection between
the tubes ¢n sitw.  The upper part has been disseeted with needles, so that the component tubes
are separated. It is readily seen that the branches bearing hyvdrotheewr arise from several of the
tubes instead of one. Sometimes these tubes seem to originate from one of the hranches, as at ¢
in the figure, and pass downward, giving off another hranch, asat 5. Again, one of the tubes can
be traced for a long distance without giving any indication of branches.  An examination of the
point of attachment of this same specimen shows that the hydrorhiza appears to be made up of a
continuation of these same tubes, which simply separate to form individual rootlets. 1 have
elsewhere ®* shown that these hydrocladia and hydrorhizal elements are homologous in the Plumu-
laridee, and the same thing appears to he true here, and in some instances it is perfeetly clear
that the hydrorhizal elements are moditied hydrocladia.

A further disscction of this specimen, represented in fig. 2, clearly reveals that this is con-
stantly true in 8. gayi. By carefully dissecting out the tube « £ we tind that it continues
downward through the stem and is hydrothecate throughout, although the hydrotheca are
completely covered by the other tubes when in normal relation, being axial in the polysiphonic
stem. We will therefore call it the axial tube. From the bases of the hydrothees on this axial
tube are given off branches which pass downward in the form of tubes and in their normal
relations form the accessory or peripheral tubes of the fascicled stem. (Ifig. 2, «,«). We thus find
that the accessory tubes are merely modificd hydrocladia arvising, as do the normal hydrocladia,
from the bases of the hydrothecee. Some of these accessory tubes thus formed give origin to
other branches bearing hydrothecee a long distance helow the actual origin of the tube.
(Fig. 2, ¢.) It thus appears that all of the branches arise either directly (fig. 2, 4) or indirectly
from the axial tube, the difference being that in the latter case they arise from accessory tubes
that are themselves really modified hydrocladia.

This discovery is of great morphological and systematic importance, hecause it gives us a clue
to the real origin of the accessory or peripheral tubes, a matter not hitherto explained in a satis-
factory manner, so far as I know, although 1 have found the same condition of atfairs in the
plumularian Cladocarpus paradisea* and in a species of Zhecocarpnes, bhut did not at that time see
the full significance of the fact.

'Clark, Alaskan Hydroids, 1876, p. 230.
2The term ‘“hydrocladia’ as applied to the Plumularidie signifies the ultimate hranches which bear the hydro-
thecwe. It is not ordinarily used in connection with other groups.

3See Part I, p. 7.

tSee Part I, p. 6.
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By tracing downward some of these accessory tubes it is found that they end in hydrorhizal
elements.

With these facts before us the entire manner of growth of such a fascicled stem becomes
clear. The planula attaches itself, forms the primary hydranth, and grows upward in the form

THE FASCICLED AND CANALICULATED STEM OF THIE SERTULARIDE.

Fig. 1.—Fascicled stem of Sertularella gayi, partly dissected 1o show the origin of the peripheral tube («), and the origin of a branch
from the peripheral tube (D).

Fig. 2—The same specimen with the axial tube (a 1) dissected out. «, @, peripheral tubes dissected out springing from the bases of
hydrotheca; a f, the axial tube; b, origin of branch; ¢, origin of branch from peripheral tube.

Tig. 3.—Part of distal portion of colony, more highly magnified, showing origins of peripheral tubes at @, a.

Fig. 4.—A single hydrotheca, greatly magnified, showing origin of peripheral tube at «.

Fig. 5.—Part of stem of Scdaginopsis ornata, showing the extensive canaliculation of the coenosare; the dotted portions represent the
ccenosarcal canals.

Fig. 6.—A branch of the same specimen, showing regular arrangement of the cwnosarcal canals.

of an ordinary monosiphonic stem. It gives forth branches from the bases of the hydrothece
which at first form ordinary branches. As the colony becomes larger some of the branches turn

immediately downward, become agglutinated to the original monosiphonic stem (now becoming
the axial tube), and finally form a bundle of tubes which entirely conceals the axial tube and its

e ¥
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hydrothecse, so that the presence of the latter would not be suspected without dissection. These
branches (now become accessory tubes) themselves give off branches and pass on downward to
the base of the stem, where they spread for a short distance over the base of attachment and
function as hydrorhizal elements. We are thus able to homologize the ordinary stem of a
tascicled sertularian with the apparently very different stem of some of the Plumularide.  The
axial tube of the sertularian is thus strictly homologous with the hydrocladiate tube ” of the
plumularian.

But we can extend this homology much further, and find that it will apply to the perisiphonic
stem upon which Allman bases his family Perisiphonidee. That writer says:*

There is among the Calyptoblastic Hydroids no more natural and distinetly defined family than that of the
Perigiphonidee. The remarkable structure of the trophosome with its axial hydrotheea-bearing tube enveloped by
the peripheral fascicle is, except in Grammaria, quite unknown in any other group; for this condition must not be
confounded with the fasciculation of the stem which occurs in many Plumularine and is common in alecinm,
Sertularia, Thuiaria, and other genera, in which the component tubes are not divisible into an axial tube which
carries the hydrothecwe and peripheral tubes which are destitute of hydrotheca.

Our investigation of the stem of Sertularella gayi, however, has demonstrated that this
species has just as clearly defined an axial stem as any of the Perisiphonidwe of Allman, the main
difference being that the hydrothecee on the axial tube are completely hidden in 8. gay/, while
they project between the peripheral tubes and open on the exterior in the Perisiphonidie.  But
evon this distinction disappears when we examine the stem ot 8. gayi near the point where the
axial tube cmerges from the fascicled portion to continue upward as a simple monosiphonic stem.
(See figs. 3 and 4.) That portion of the stem which bears the hydrothecwe answers precisely to
Allman’s definition of the state of affairs in the Perisiphonidwe.  Here the axial tube alone bears
hydrothecwe, and the latter bear exactly the same relation to the peripheral tubes as they do in
Derisiphonia, for instance.  In this figure the origin of the peripheral tubes is plainly seen at @,
«, and the relation of the component parts is not in any way disturbed by dissection, as i the
case in the other figures.

Only one other sertularian with a fascicled stem is available to me for dissection, and that is
Sertulardlla megastoma Nutting, which shows the same teatures of axial and peripheral tubes
and the same origin for the latter as have been described at length for Sestulardla gayi. —Sertu-
lardlla catena, S. lata, S. pinnigera, and S. tropica also have fascicled stems; but my specimens
of the first two arc too small to admit of dissection for this purpose, and I have not scen
specimens of the others.: ;

In none of these cases does there seem to be any cross connection hetween the various tubes
such as is found in certain of the Plumularidae® nor does there seem to be any sarcodal connection
except at the point of origin of each tube. The tubes seem to adhere together by virtue of the
gelatinous consistency of the chitin of which their walls are formed.

(h) Stems with ceenosarcal canals are found in a few Sertularidee. Morphologically these
do not appear to ditfer appreciably from those found in the plumularian genus dntennularia.?
This feature is not always apparent, even when present, and in specimens that have been poorly
preserved all trace of it sometimes disappears. The best illustration that I have seen among the
Sertularidee is found in the genus Selaginopsis. In a new species described beyond, S.ornati,
the ceenosarcal canals are very regular and symmetrical, there being four canals in each branch,
one canal to each of the four rows of hydrothece, and frequent and regularly spaced cross-
connections between the canals themselves form a ladder-like structure, with a round of the ladder
beneath each hydrotheea. (See fig. 6.) In the main stem of this same species there isan exceed-
ingly complex system of anastomosing canals that does not exhibit the regularity of arrangement
found in the branches. (See fig. 5.)

The mode of origin of the canaliculated ceenosare is not well understood. Allman’s investi-
oations of these canals?® in Antennularia would lead one to suppose that the young colony hax at

]

1 Challenger Report, the Hydroida, Sccond Part, 1888, p. 32,
zQee Part I, p. 5.

38¢e Part I, p. 5, fig. 1.

#(;ymnoblastic Hydroids, 1871, p. 126. See also Part T of this work, p. 4.
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first an ordinary monosiphonic stem, and that the canaliculations are formed by portions of this
common ceenosare becoming surrounded by tubes of chitin, leaving the center of the stem
entirely vacant, the canals being peripheral. T am not satisfied, however, that cach of these
canals 1s surrounded hy perisarc.

The Branches.—There is but little that is characteristic to be found in the branches of the
Sertularidee.  Their disposition has already been discussed. They never become highly special-
ized to form protective structures for the passive or active defense of the gonophores, as they so
often do in the Plumularidee, where they form the curious phylactocarps. They do, however,
become modified to form accessory tubes in the fascicled stem, as we have seen, and they often
become tendril-like at their distal ends and clasp
other branches so as to form anastomoses and
sometimes a flabellate structure, as in the genus
Dictyocladium.

There appear to be two methods by which
the attachment of these new tendril-like branches
is formed. In D. dichotoma, “*when a branch
is destined to form a union of this kind its distal
extremity becomes clongated into a tendril-like
continuation destitute of hydrothecee. When
this meets a neighboring branch, the end of the
tendril unites with a branch, not however with
any part of the surface of the branch indiffer-
ently, but, directing itself toward the orifice of a
hydrotheca, it here attaches itself, its axis be-
coming directly continuous with that of a hydro-
theea.”  In the only other species of the genus
thus far discovered, /7). fabelluii Nutting, the
connection is formed much more simply. The
tip of the tendril-like process grows around the
branch that it meets and clasps it very much as
does the tendril of a vine. (Fig. 7.) The adhe-
sion is quite strong and permanent, and the clasp-
ing portion of the tendril may become eventu-
ally embedded in the branch so as to be hard to

sce, being indicated merely by a swollen area

THE ANASTOMOSIS OF BRANCHES 1N 1»1(':1'\'11(*IAA1‘1(n\r, over the Ol‘igill&l point of contact. Sometimes
Fig. 7.—Tip of branch of Dictyocludinwm flabellion clasping another the growing tlp upon II]COtillg a branch spreads

branch, out in lobular projections, thus increasing the
Fig. 8.—Another branch termination which formx lobe-like pro- 3 » . . N
cesses to secure firmer attachment to another branch. extent of the surface of adhesl()n, as In hg' 8.
This same method of joining different branches
is found quite commonly in several species of Sertularella, especially those of a straggling habit
of growth, such as S, dickotoma and S. dlegans. ‘

A merely temporary joining of the tips of hydrocladia has been reported in the case of a
species of Aglanphenie.®  This, however, seems to be for an altogether different purpose from
the one subserved in the examples described above, and served to join two colonies, apparently
for the purpose of conjugation. '

I have seen no sertularians, aside from the genera Sertularella and Dictyocladinwm, in which
anastomoses of branches occur, except perhaps as a rare abnormality.

The Ilydranth.—1 have been unable to find any evidence of the hydranth being studied with
care in any scrtularian, at least since modern histological technic became available. Without
this aid, however, Louis Agassiz was able to make out most of the essential points, even of histo-

! Allman, Challenger Report, Hydroida, Sccond Part, 1885, p. 77. - 28ee Part I, p. 45.
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logical structure, especially in the matter of the relation of the cell layers.  Indeed, the more one
studies his masterly work the more profound becomes the conviction that a careful and thorough
use of good powers of ohservation and interpretation applied to living or at least fresh material
is capable of yiclding results that will bear comparison with those attained with the use of the
most advanced technie.

The writer does not believe that any worker has donc more to elucidate the entire subject of
hydroid morphology, at least in the groups investigated by the older Agassiz, than has that writer
himself. His is the only good description that 1 have been able to find of the sertularian
hydranth.” The subject of one of his care-
ful studies is the commmon Sertwlaria pu-
smila, and he veports the following points
regarding the hydranth:®*  The ceenosare of
the stem consists of two cell layers.  In the
stem this is of uniform thickness to a point
just below the hydrotheewx, where it ex-
pands on two opposite sides, giving off
cylindrical extensions which are uniform in
diameter and pass through the diaphragm
at the base of the hydrotheca, traverse the
length of the latter, and ‘terminate in a
simple, short, conical proboseis, around
which a single row of slender, tapering ten-
tacles, usually sixteen in number, is dis-
posed in a uniform series. The extended
hydranth has no thicker ectoderm than in
the main stem, but the endoderm is twice
as thick, although the ectoderm and endo-
derm are ahout equal in the stem. The
ectoderm of the body wall is connected in
places with the hydrotheeal wall by film-
like projections or psecudopodial prolonga-
tions.

So far as the present writer has heen
able to ascertain, the hydranths of all of the
Sertularidee are very similar to those of
8. pumila, having a conical or dome-shaped
proboscis and a single whorl of filiform
tentacles. (Fig. 9.) It is seldom that the
hydranth can be studied to advantage in ’
pI‘GSGl‘\'Cd specinlens, as they are usuu]ly Fig.9.fll)'dr(7t11t&r‘zl and expm}(hsd hydf.“ntv}-l (lvf..\"zf.l'tt/['(ll'iu,])Itillf:/(l. (),Aupef-
either in a state of contraction or have been ‘l‘;i‘ﬁnp (fr'm‘(:npj;‘tti‘:;"r;mftlﬁ body cavity i indicated by the lighter
macerated or in some way disintegrated .
in the preserving fluid. If care is taken, however, it is possible to preserve expanded hydranths
of shallow-water forms by the methods of killing recently devised. It seems useless to expect
that we shall ever be able to study the living and expanded hydranths of deep-water species.

Asgindicated in Part I of this work,” there is but little difference between the hydranths of
the Plumularide and Sertularidie, the main distinction being in a constriction some distance
below the tentacles of the former which divides the hydranth body cavity into two portions,
which, however, communicate broadly.

1Contributions to the Natural History of the United States, IV, 1862, pp. 328-329, pl. xxxIL
?The terminology used by Professor Agaseiz is so different from that now in vogue that I have thought it best to
give the following points in more modern phrascology for the sake of lucidity.
3 Page 9.
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There are certain special features of the hydranth in this group, however, that are worthy of
presentation, one of which is what may be called the protractor of the hydranth. This is a band
of tissue, probably ectodermal, that originates from a point on the hydranth body about hulfway
between the tentacles and base on the abcauline side and passes obliquely upward and outward till it
‘meets the inner surface of the ahecauline wall of the hydrotheca, where it is firmly attached. (See
figs. 10, 11,12 p).  Itis obvious that a contraction of this band would aid in the protraction of the
hydranth, and also in the initial stages of its retraction. The best examples of this structure
that I have seen are in certain species of Sertularella, as S. magellanica (fig. 10), S. levinseni
(fig. 11), and S. wmegastoma (fig. 12). Hartlaub, in discussing this structure,’ says that it is
tormed before the differentiation of the tentacles and is evident upon the first withdrawal of the
hydranth, and that in many species this band of attachment (**Haftzipfel ) makes a mark as if it
were 1 septum instead of a band, which divides the dorsal (abcauline) part of the hydrotheca into
two chambers. That portion of the hydranth body wall to which the band is attached seewms to

-8

RETRACTED HYDRANTIS, SHOWING PROTRACTORS.

Fig. 10.—Sertularella magellanica. p, protractor: », retractor: &, septuni.
Fig. 11.—Sertularella levinsend (1ettering the same).
Fig. 12.—Sertularelle megastoma (lettering the same).

be stretched outward into a hernia-like protuberance which contains a sack-like divarication of
the hydranth body cavity. To this latter Hartlaub has given the name “* Blindsack.” (Fig. 13,5 .)

In the material at my disposal it is difficult to ascertain the relationships of the various parts
in the proximal end of the hydranth and bottom portion of the hydrotheca. In many species of
Sertulurella the septum at the bottom of the hydrotheca extends more than halfway across from
the adcauline to the abcauline side, leaving an aperture that is unsymmetrically placed, being on
the abcauline portion of the hottom of the hydrotheca. The connection between the hydranth
and the sarcode of the stem passes through this aperture. (Fig. 14 s ¢.)

It appears that a large portion of the bottom of the hydranth is permanently attached to the
septum, and this part of the hydranth corresponds to the foot of the hydra. At times this
portion of the foot seems to be muscle-like in function and to worl in opposition to the protractor
mentioned above. It thus serves functionally as a retractor muscle, and secures its point of resist-
ance on the upper side or face of the septum. This condition of affairs seems to be common in
those species that have a well-developed protractor on the abcauline ~ide, and this fact would seem
to support the view that it works functionally in opposition to the latter.

! Revision der Sertularella-Arten, 1900, pp. 10, 11
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The blind sack is very well shown in dbictinaria abicting (figs. 13-16), where it is perfectly
evident that it is a hernia-like protuberance from the body wall of the hydranth which is attached
to the hydrothecal wall by a band of cctodermal tissue. That the structures just described are
very widely distributed among the Sertularidw is proved by the fact that I have found them in
one or more typical species of the following genera: 7huiaria, Sertularia, Synthecivm, Uydrall-

LONGITUDINATL SECTIONS OF RETRACTED HYDRANTHS.

Fig. 18.—Abictinaria abictine. b s, blind sack.

Fig. Th.—Sertwlaric verstuysi. s ¢, sarcodal connection hetween the hydranth and the stem; p, protractor.
Fig. 15.—Thuicaria yobuste, b 5, blind sack.

Fig. 16.—Abictinaric traski. s, blind sack.

mania, Sdaginopsis, Diphasia, Abictinaria, Dictyocladium, and Sertrlardla. In Sertularia
pumila there are apparently two protractors on opposite sides of the hydranth. (Sec fig. 9,
p- 9.) These may be the structures referred to by Louis Agassiz as ““film-like projections or
pseudopodial prolongations™ by which the ectoderm of the body wall is connceted with the
wall of the hydrotheca. A still more striking case in which two protractors are present is found
in Diphasia digitalis. (Sec fig. 17.)
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Hartlaub! says that he has seen the blind sack filled with food particles, and suggests that it
may function as the stomach of the hydranth. It is not improbable that it may share this
function with the rest of the body cavity of which it is merely a divarication, but I see no proof
that it assumes the full burden of the digestive function. This writer also calls attention to the
fact that the adeauline wall of the sack has an endodermal lining of columnar epithelimmn like
that of the body cavity in general, while the abeauline wall is lined with ordinary endodermal
cells. (Fig. 15.) He suggests that the blind sack may have something to do with the renewal of
the hydranth, but does not support this suggestion with any definite proof. He doubtless infers
that the undifferentiated endoderm of the sack must be capable of some function other than that
performed by the columnar epithelium, and this may have given rise to the suggestion regarding
the connection between the blind sack and rvegeneration.  He says that this structure is absent
from the Campanularidie in general, and believes that it constitutes a good systematic character
by which that group may be separated from the Sertularide. It is doubtless truc that this
important structure has been altogether too much negleeted by systematists.  The present writer,
however, desires to make a critieal study of it in connection with the other groups before adopt-
ing it as a criterion for the division of family groups.

In several species of Sertulardla, as S. dichotoma, and in the Desmoseyphus group of
Sertulariua, there is an internal ridge on the abeauline wall of the hydrotheca that corresponds
to the intrathecal ridge in the Plumularidae and appears to be for the firmer anchorage of the
protractor. (Iig. 20, r.)

But one other feature pertaining to the hydranth need be discussed here, and that is the
structures that are supposed to be muscles for the closing of the operculum. I have been unable
to find them as a constant feature in any one species. Hartlaub figures them as present in
Sertularvella guyi', but they are certainly not at all constant in that species.

While I have found a number of cases which I at first was inclined to consider as opercular
muscles, they were found on closer examination to end on the margin of the hydrotheca, and not
to reach the operculum at all.  In such cases it is reasonable to interpret the structures rather as
protractors than as percular muscles.  (Se» figs. 17-19, 0 s} In other cases the muscular bands
end freely in the upper part of the hydrothecal cavity, as if they had been torn from their attach-
ments. These may be opercular muscles, hut until they are found connected directly and
definitely with the operculum the writer believes that it is wisest to refrain from ascribing to
them a definite function in connection with the opercula. It must be remembered that the
hydranths at times send torth all sorts of projections from the ectoderm toward the hydrothecal
walls, and doubtless these are occasionally attached to the operculum.  But we have as yet no
evidence that such attachments are permanent or constant, as ave the protractors deseribed above.
Hartlaub, who copied the figure mentioned above from Allman, is not at all convinced that there
are such things as retractors of the opercula, and suggests that Allman was mistaken in his
interpretation, as it often happens that one or more tentacles of a retracted hydranth remain with
their tips attached to the opercula. The present writer has not seen instances of this. In one
case (fig. 18) there is a structure that looks a good deal like a retractor of the operculum. The
figure was taken from a section, and it appears that the long sarcodal process from the hydranth
is dircctly attached to the operculum, but it may not be a retractor at all, but simply one of the
many processes thrown out by the hydranth under certain conditions, particularly when the latter
is about to hegin the process of disintegration. The mechanical necessity for retractors to the
operculum does not seem at all evident. The valves are so arranged that they would naturally
fall back into place upon the retraction of the hydranth, and this action is probably aided and
hastened by the elasticity of the chitinous material of which they are composed.

In size the Sertularian hydranth does not differ appreciably from that of the Plumularide,
although they average somewhat larger.  Although they are almost always retracted in preserved
specimens they are still available for study, while those of the plumularians arc usually entirely
absent in specimens preserved in alcohol or formalin. Hartlaub says that the proboscis is

1 Revision der Sertularella-Arten, 1900, p. 11.

>
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trumpet-shaped in well-preserved specimens, but I have not heen able to verify this observation;
and those specimens that I have seen alive, as S, pumila and 8. cornicing, have invariably had
true conical proboscides like those of the Plumularide. I have also seen the expanded living
hydranths of Sertularella polyzonias and Tlwiaria argentea, and here, too, the proboscis was
conical.

The Hydrothecee.—All of the Sertularidee being colonial forms the individuals, as already
indicated, are subordinate to the colony as a whole.  None of the hydrothecw in this group are
furnished with pedicels of any considerable length," and the sessile condition has resulted in a
true bilateral symmetry that scems to be universal in this family and the Plumularide. The

THE $O-CALLED *‘OPERCULAR MUSCLES."”

Fig. 17.—Diphasic digitalis. o m, opereular muscele.

Fig. 18.—Thuiarie sp. o w, opereular muscle.

Fig. 19.—Sertwlarelle megastoma. o, opercular muscle; », retractor muscle.
Fig. 20.—Hydrotheca of Serfularia versiuysi, showing intrathecal ridge at ».

reason for this seems to be that the stems and hranches upon which the hydrotheca are sessile
are in general more or less erect, or at least not horizontal in position. The normal posture of
the hydranth is erect or nearly so, the mouth heing directed upward.

Hence the axis of the hydrotheca forms an acute angle with that of the stem or branch upon
which it grows, and as a result the adcauline side tends to be shorter than the abeauline. In
other words the posture of the hydranth determines the inclination of the hydrotheca in the
Sertularidee, while the flexibility of the pedicel in the Campanularidee permits the hydranth to
be directed upward without disturbing the radial symmetry of the hydrotheca. It thus comes
about that the sertularian hydrotheca tends to assume a symmetry that is bilateral rather than

HIE the Sertulurella solitaria deseribed in this work (see Plate XX figs. 10, 11) is adult, as seems altogether likely,
it would be an exception to this statement, as the hydrothece in this species have pedicels of considerable length.
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radial.  Of course thisx symmetry is often interfered with, particularly where the hydrotheca
has & curve that is not in the vertical plane, as is the case with many species in which the hydro-
theewe curve forward as well as outward and upward, as Sertulardla pinnaia (Plate XXI,
fig. 10), and S. «l/mani (Plate XVIIL fig. 3). Again the implantation of the hydrotheca may
be upon the front rather than upon the sides of the stem, and thus we have a difference
betwoen the front and back, as well as between the adcauline and abcauline sides of the hydro-
theca as in the case of [ydrallinania fuleata (Plate XXXVIII, fig. 1), and in the Desmoscyphus
group of Sertularia (Plate I, fig. 7). That the bilateral symmetry is the result of the mechanical
causes referred to is rendered all the more probable from the fact that the primary hydranth of
many species of sertularians is seen to be radially symmetrical if observed at a very early stage
in its developement. If we examine very young specimens of Sertularella rugosa, for instance,
we find that the primary hydranth is at first mounted on a distinct pedicel Jike that of a campan-
ularian, and is radially symmetrical (see fig. 21).

It very shortly, however, becomes bilaterally symmetrical by the production of a protuber-
ance on one side of its base, and this protuberance shortly gives rise to a second hydrotheca.
This seems to indicate that radial symmetry is the original condition and bilateral symmetry a
later acquisition in the group, brought about by mechanical causes relating to the necessity of
adjusting the sessile hydrothecw to the hydrocaulus. The condition of affairs described ahove
is true only of those species having alternate hydrothece. When they
are strictly opposite, the two terminal hydrotheczw are produced together,
and hence such species produce primitive pairs of hydrothece that are
necessarily bilateral. ‘

In almost all species of sertularians the several hydrothece of the
mature colonies are substantially alike, the only notable exception being
in the genus Dasythea, where the hydrothecw are in groups of pairs and
no two pairs in a given group are alike either in form or size (see Plate
X111, fig. 4).

With the exception of the genus Selaginopsis all of the American
sertularians conform to the bilateral plan not only in regard to the shape of
/ the individual hydrothece, but also in the arrangement of the hydrothecew

21 on the stem and branches (see fig. 32). This is due to the fact that the

L o  hydrothecw are arranged in two_usually opposite rows. If a branch of

Fig. 21.—Very young hydro-  gych a species should be split vertically from front to hack it would be

theea of Septularclla riugosa, . . o . -

chowing radial symmetry, Qivided into two equal and symmetrical parts. W hen the hydrotheca are

alternate, these two parts would be similar but not symmetrical. The same

ix true in Z7ydrallmania, where the hydrothecw are all in a single row but have their distal ends

bent alternately to the right and left. In Selaginopsis the hydrotheca are arranged in more than

two rows, in one case, S. decemserialis, there heing ten longitudinal rows. In this genus there
is not only the regular vertical arrangement of hydrothecewe, but a spiral arrangement as well.

The hydrothece vary greatly in different species both in size and shape. In general they are
much deeper in proportion to their diameter than those of the Plumularidee. Perhaps the most
common form is more or less tubular, with the distal end bent to one side, as in Sertularia prmila.
Most species of the genera Sertularia, Synthecivin, and I Jowiario have hydrothecie of this type,
which reaches its most perfect form in such species as Synthecium rectuam (Plate XLI, fig. 2).

Sometimes the tube is not bent, and the hydrotheca becomes an almost perfect cylinder, as in
Sertularella formosa (fig. 22) ov Synthecium cylindricum (Plate XL, fig. 7). Again it may be
<o short, truncated, and expanded at the base as to resemble the frustum of a cone, as in Sertida-
rella hartlaubi (Plate XXVII, fig. 5). The cylindrical hydrothece, like all others among the
Sertularidw, vary greatly in the extent to which they are immersed in the hydrocaulus, sometimes
being attached to the latter by their extreme base only, as in 8. quadrate (fig. 23); or it may be
immersed to the margin all around, as in Sertularella distans (Plate XIX, fig. 6) or Sertwlarella lata
(Plate XVIII, fig. 10). Every possible intergradation between these two extremes can be found.
Sometimes great variation occurs in a single colony, as in the case of Sertularella magellanica




THE SERTULARIDA. 15

(Plate XX1V, figs. 6, 7), where the hydrothecie are almost entirely exserted on the proximal part
and more than half of their adeauline wall is adnate in the distal parts of the colony. This con-
dition, however, is quite exceptional, the extent of immersion being much more constant as a

27 25 2

TYPES OFF HYDROTHECI OF SERTULARIANS,
Fig. 33.—Abictinaric greenci (smooth margin).

Fiy. 28.—Sertidaric operewlata.
L—dbictinaric grecnei (toothed marginy.

Pig. 22.—Sertularella formosa.
Wig, 20— Abictinarie greenel (showing teeth). Fi

TFig. 23.—Nertularelln quadrata.

Fig. 24— Thuiaria robusta. Fig, 30.—Scrtularellea trivuspidata. Fig. 8h.—Sertulardllac tricnspidata.
Fig. 25.—Diphasia fullar. Fig. 31.—Sertulardle filiformis. Fig. 36.—Thuiaric giganie,

Fig. 26.—Sertuderello rugosa. Fig. $2.—Sertularic corwieine. Pig. 37.—Sertularclla formosa.

Fig. 27.—Scrtularclla pinnal.
(Figs, 22, 23, 33, 36, and 37 arc only half as much maguified as the others,)

rule. The departures from the eylindrical form of the hydrothecwe are almost innumerable, hut

can most of them be reduced to the following types:
(«) Flask-shaped, in which the basal part is swollen, and the distal part constricted and often

bent. Illustrated by many species of Zhuiaria, such as 7. robuste (fig. 24), 1% polycarpa (Plate

5125—r1 2—04——2
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VI, fig. 8), and 7. émmersa; in several species of Sertularic, as S. desmoides (Plate 111, fig. 2);
and in Sclaginopsis, as S. cylindrica (Plate XXXIX, figs. 7 and 8).

(») When the neck of the flask becomes elongated and curved to one side, we have what may
be called the *bottle-shaped” hydrotheca, which is characteristic of the genus Abictinaria as
used in this work and well shown in such species as .1 abictina (Plate XXXII, fig. 1), A. varis-
bilis (Plate XXXII, fig. 5), A. gracilis (Plate XXXV, fig. 9).  The bottle-shaped hydrothec
intergrade with the flask-shaped hydrothece on the one hand and the triangular forms on the
other.

(¢) Pitcher-shaped hydrothecse are found in certain species of Diphasia,as D. fullae (fig. 25),
D. rosacea (Plate XXVIII, fig. 4), D. pacrmanni (Plate XXXI, tig. 5), and occasionally in
Sertularella, as in S. episcopus (Plate XXV, fig. 7). Such forms are produced by having the
margin of the hydrothecwe expanded and sinuous on the abeauline side so as to resemble the lip
of a pitcher.

(d) Barrdl-shaped hydrothece are round, with hoth distal and proximal ends slightly dimin-
ished in diameter, and both upper and lower profiles convex. They are more nearly radial in
symmetry than most of the others, and are found almost exclusively in the genus Sertularella,
as S. rugosa (fig. 26), S. arcyi (Plate XVIL, fig. 6), S. genicnlata (Plate XVI1, fig. 2), 8. patago-
nica (Plate X VI, fig. 3).  This form is usually provided with a square collar, which interferes with
the symmetry of the © barrel.”™ In 8. tanneri (Plate XV1, fig. 1), o very large and beautiful
hydrotheca is seen which, in some instances at least, attains almost a perfect barrel shape.

(/) When this latter type is greatly elongated a slender terete outline is produced, which
sives the typical fusiform hydrotheca, which is very rare, illustrated by Sertedardla fusiformis
(Plate XX, fig. 3), and less perfectly by . giganten (Plate XIX, fig. 7).

() Ina few cases the axis of the hydrotheca is straight and the hase expanded, while the
diameter gradually decreases toward the distal end. Thus a conoid form is produced, which ix
quite rare. IHustrated by dbictinaria aleranderi (Plate XXXV, fig. 5).  If the distal two-thirds
of such a hydrotheca were cut off, we would have such a form as Sertularella hartlavdi (Plate
XXVII, fig. 5).

(9) Triangular hydrothecw. In a few cuses hydrothece are triangular in outline as viewed
from the front, being bounded by three approximately straight sides.  This occurs in the Des-
moscyphus group of Sertularia as S. vorsheyse (Plate 1, fig. 9), in which the two inner sides of
a pair of hydrothecw are contiguous and pressed together so as to form a straight line, and the
aperture at the supero-lateral angle is very small.  The triangular outline is also approached in
Abictinaria traski (Plate XXXI1I, fig. 10). '

(h) Perhaps the rarest form of hydrothecwe is one that approaches a parallelopipedon in
shape, having a quadrate cross section and four parallel sides. This form is well shown in
Sertulurdla quadrate (fig. 23), and in S cylindritheca (Plate XIX, fig. 4). A combination of
this form and the barrel-shaped hydrotheca is found in Sertwlarella rugosa, where the upper
part of the hydrotheca is modified in shape so as to be square in section, while the remainder is
barrel-shaped. The extent of immersion varies greatly in most of these types, but is probably
most complete in some species of Thuiaria, as 1. Smmersa (Plate 1X fig. 4), in which the entire
hydrothecal margin is sunk to the general level of the hydrocaulus so as to be flush with it all
around.

There is in general a pretty close adherence to type in the hydrothece of a given species, the
most notable exception being the case of Liusythes quadridentate (Plate XIIL, fig. 4), in which
the hydrothece are arranged in groups of pairs, no two pairs in a group being alike, the upper
pair being smaller than the lower and more or less quadrate in outline. A slight approach to
the same condition is found in the case of Zhuiaria tubul{fornis.  On Plate XI, fig. 2, for
instance, the lowest pair of hydrothecw ix much hroader from margin to margin than the next
pair. Another and more evident example is found in Sertrluria mayeri (Plate V, figs. 1, 2),
where the hydrothecw on the basal part of the stemare much longer than those on the distal part,
and are bent abruptly outward, forming nearly a right angle at their middle portion.
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The ornamentation of the hyvdrothecal surface in the Sertularide is effected mainly by
annulations, strire, and reduplications of the margins, and each of these is contined mainly to the
genus Sertulurdle.  The rugosities are sometimes confined to the free part of the adcauline side,
as in Sertulardla guyi (Plate X1V, tig. 1), 8. con/ea (Plate XV, fig. 1), and . catena (Plate XV,
fie. 3). Often they are continued entirely around the hydrothecal wall as in the rugose group.
Ordinarily this latter condition is associated with the quadrate neck, but a notable exception
is found in a new species with very large harrel-shaped hydrotheew, N. fanneri (Plate XVI,
fig. 1).  Annulations differ from rugosities in heing tiner and more sharply cut, although the
terms are often apparently used us if they were interchangeable. A notable instance of this
style of ornamentation is found in Diphasia tropica (Plate XXX, fig. 1), in which the entire
hydrothecal wall is marked with very fine but greatly raised annulations, the outer surface of
which is so fine as to be linear. If the bottoms of a pile of very thin dinner plates were
removed, and the remainder of the plates fitted to a cylinder, they would represent fairly well
the structure of these annular ridges.  There is but one species that I know of with longitudinal
markings like ribs or costee, and that is Sertulvrella wreyl (Plate XVIL fig. 6).  Strize are simply
very fine annulations running in a parallel direction. These are well shown in Sertilardla
guadrate (Plate XV, fig. 5).  Under favorable conditions of illumination the entire surface of
the hydrothecal walls ix xeen to be marked by these fine, closely =et lines.

The hydrothecal aperture is lavgely determined by the shape of the margin and the marginal
tecth. Most commonly it is round or oval in shape (fig. 83); often it iy quadrate, as in the rugosa
aroup of Sertularcllu, ovin S, quadrata; varvely it is lunate, ax in Zhuiuria digfusa (Plate X, fig. 2).
The margin is often more or loss everted, as if rolled outward, as in the case of Nyntheciiin
tubithecun (Plate XLIL fig. Dz or it may be expanded, asin Nevtulardla pinnata (fig. 27) and
N, ddegans (Plate XXTV, fig. 1); or sometimes it ix contracted, as in Sertularia verstuyse (Plate 1,
tig. 7) ov cAbict/naria traski (Plate XXXIIIL fig. 10).

The ornamentation of the hvdrothecal margin is sometimes in the form of a distinct narrow
band or rim, s in Sectulardlia gormosa (g, 22), Nynthecinne rectun (Plate XLI, fig. 2), or Ser-
tularela distans (Plate XIX, fig. 6): or it may be effected by means of closely approximated
cireular striations, as in Abictinario alecanders (Plate XXXV, fig. 5) or Synthecivum marginatum
(Plate XLI: fig. 8).

The reduplication of the margin often seen in the Sertularidie, but displayed best in Haleciwm,
seenx to he produced by periodic and suecessive stages in the growth of the hydranth, or, as
Levinsen seems to have shown, by the successive renewal or regeneration of the hydranth. In
this latter case each reduplication represents a complete regeneration of the hydranth occupying
the hydrotheea. These reduplications produce the appearance of a number of false margins
helow but parallel with the functional one. There are many illustrations of this among American
torms, such as Synthecinm Lubithecnm, Sertulardla guadpata, S, dentlfera (Plate XXV, fig. 2),
and N, glganten.

The marginal teeth of the hydrotheewx, whatever their origin or function, form a character
of the very greatest importance from the standpoint of the systematist, and are therefore worthy
of careful consideration.  They consist of more or less evident prominences projecting from the
margin and following in general the direction of the hydrothecal walls from which they spring.
They vary greatly in size, form, and position. Many hydrotheca are entirely destitute of
marginal teeth, in which caxe the margin is detined as even, plain, or sinuous.

The even margin is common in Zhuicria (fig. 36), Selaginopsis, and Abictinaria, and is present
in all species of Synthec/wm thus far deseribed. Tt ix only exceptionally present in Sertularie, as
8 desmoides (Plate 11, g, 1), and in Sertularella, ax in S, formosa (tig. 22) and S. hartlaubi.
The sinuous margin is found in several species of /iphasia, as in D. rosaced, in which the margin
exhibits broad and low undulations, which are not sufficiently pronounced to he called teeth.
This form of margin often produces the effect of the mouth of a pitcher, and is usually found
in connection with the ** pitcher-shaped™ hydrothecwe. It is often very difficult to decide whether
a given margin is sinuous or toothed hecause the two completely intergrade.
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Again, it often happens that an oval aperture scems to he pinched, as it were, on opposite
sides at.the ends of its long diameter. This produces what is known as the angulated margin,
such as is found in several species of Selaginopsis, as S. pinnata (Plate XXXIX, fig. 6), and is
very difficult to distinguish from certain margins with two teeth, when looking directly into the
aperture, as in Zhwiaria tenera (Plate X1, fig. 11). A lateral view of the same hydrotheca, how-
ever, discloses the fact that the margin is bidentate (Plate X1, fig. 10).

Among American speecies of Sertularidee the number of teeth never exceeds four in normal
hydrothecwe. There are several Australian forms, however, in which the dental armature is
much more complicated, there being sometimes as many as sixteen, as in Sertwlaria aconthostoma
Bale.® In designating the position of the teeth it is customary to speak of those on the side of
the margin nearest the hydrocaulus as ““adcauline,” those on the opposite side as *““ahcauline,”
and any situated about midway between these points as ““lateral.”

Hydrotheew with a single marginal tooth are rare, the examples being practically confined
to the genus Thwiarie, as 7. cleguns (Plate V1L, tig. 4). In this case, however, there is a very
large abeauline tooth and the adeauline margin is so closely appressed to the hydrocaulus that it is
difficult to tell whether there is an adcauline tooth or not.  In 7. kuwrilee (Plate 1X, fig. 1) there
is a single very conspicuous adcauline tooth.

The bidentate margin is very common in the Sertularidae, and is in general characteristic of
the genus Sertwlaria.  The teeth are usually lateral and opposite, and appear often as if a tubular
hydrotheea had been beveled on the adcauline and abeauline sides of the distal end.  These oppo-
site lateral teeth are often quite unequal in size, as in the case of Zhwiaria argentea (Plate XTI,
fig. 4) and 7% diffuse (Plate X, fig. 2). DBut in many other cases they are proximally of equal
size, as Thularia plumulifera (Plate IX, fig. 9).  Sometimes the two tecth are both abeauline and
very conspicuous, as in Sertularella episcopus, Sertularia operculata (ig. 28), or Abictinuria greence
(figs. 29, 34). In this latter case we have perfectly even marging on the hydrotheca on one part
of the colony, and two strong marginal teeth on those of another part of the same colony.

Three marginal teeth are found in many species of Sertulurella, and a few in Sertulario and
Thwiaria. In Sertularelle they are usually equal in size and equidistant from each other, and
vary from almost imperceptible prominences on the margin to pronounced pointed teeth that
form a very striking ornamentation, asin Sertularcli pinnato(tig. 27), S, tricuspidata (figs. 30, 35),
and 8. filiforiis (fig. 31). Rarely there is a small adcauline tooth and two large and conspicu-
ous abeauline teeth, as Sevtwlarella turgide (Plate XXI11, fig. 8). In the genera Sertidaric and
Thuiaria the three teeth, when present, differ greatly in size, there being two large opposite
lateral teeth, and one very small adeauline tooth, as in Scrtwlaric rathbund (Plate 111, fig. 9), and
Tliaria tubuliformis (Plate X1, fig. 5).

Four marginal teeth are found in the genus Seréularellc alone, and their variations are about
the same us those just mentioned in connection with three-toothed forms.  They are often so low
and inconspicuous as to be dificult to make out, as in 8. late (Plate XVIIL, fig. 10), and S. pina-
gera (Plate XIX, fig. 3). These very low teeth are apt to be associated with practically complete
immersion of hydrothecwe, as shown in the figures just cited. In only a few cases are they very
pronounced and conspicuous, and then they arc apt to be uncqual in size, the abceauline pair
being the larger, as in 8. contoria (Plate XVIII, fig. 7). i

1t has been suggested hy Hartlaub that the hydrotheca is lined by an epithelial membrane.?
In a certain species of Sertularella this writer found a membrane with a large central opening
stretched across the aperture of the hydrotheca, axa velum is stretched across the hell opening of
a medusa. From a study of this speeimen, and also from the fact that empty hydrothecw often
present certain shrunken structures fastened around the inside of the margin, and from the
presence in many species of a ring-like line just below the margin and running around the
hydrotheca, this writer suggests that the hydrothecwe have a thin epithelial lining which some-
times discloses itself in empty hydrothecwe in the form of a shallow funnel-like sack attached to
the hydrotheea along the ring-like line referred to.

! Australian Iydroid Zoophytes, 1884, p. 85, pl. 1v, figs. 7 and 8. 2 Revision der Sertularella-Arten, 1900, p. 11.
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In the examination of serial sections of hydrothecee I have heen unable to find any epithelial
structure of this sort. It is probable, however, that there is at times a chitinous lining to the
hydrothecal chamber that may he separated trom the hydrothecal wall through shrinkage. If
we remember the origin of the hydrotheca and its relation to the young hydranth a very probable
explanation suggests itself. The hydrotheca is formed as an excretion from the epidermal cells
of the budding hydranth which fills the cavity of the hydrotheca until the latter has attained its
full size and final form. An examination of the hydrothecal walls under high magnification and
in sections shows that they are laminate, as if formed by the deposition of successive thin layers
of chitin.  When the hydranth nears maturity it withdraws from contact with the hydrothecal
walls, the separation proceeding from helow upward, the top of the hydranth being the last to
become separated from the hydrotheca. The last area of union, therefore, is annular and near
the top of the hydrotheca just heneath the margin. Thus it will be seen that the last delicate
layer of chitin would line the hydrotheca up to a ring-like band which may be somewhat thicker
than the rest heeause here the secreting surface has been longest in contact with the hydrotheca.
Under certain conditions it is entirely conceivable that this thin membrane should become
separated from the hydrothecal wall, of which it is really a part, by shrinkage, especially in
preserved specimens.  In this case it would be apt to remain attached to the annular area longer
than to other portions on the hydrothecal walls, and we would then have exactly the appearance
which attracted the attention of Hartlaub. The lining is not cpithelial, however, in a strict
sense, and does not belong properly to any one of the cell layers, because it is not composed of
cells or of modified cells.  On the contrary, it is histologically and morphologically merely the
innermoxt of a number of layers excreted hy the ectoderm of the hydranth and forming the
hydrothecal walls.

The Operculum.—This is a structure of great systematic importance that has been made
especially prominent through the careful work of Prof. (. M. R. Levinsen, and his admirable
presentation of the results of his investigations.!

One of the carliest specific accounts of the operculum among the Sertularidae is found in
Louis Agassiz’s Contributions to the Natural Iistory of the United States.? This author, in
describing the growth of the hydranth, says: * And the body retracts altogether from the calycle,
after having completed the formation of a hivalve-like operculum.” “When the hydra pro-
trudes from its calycle for the first time it pushes aside the operculum, yet the latter may remain
adherent for some time, but evidently for no particular purpose.”

A still earlier mention of the operculum, in the genus Sertularella, is found in a work
written in 1857 by Joshua Alder,” who notes the presence of the four-parted operculum in .
rugosa and 8. tenclla, but seems not to have observed it in S, polyzonias nor in S. tricuspidata,
both of which species were known to him.  In 1868 Hincks, in his British Hydroid Zoophytes,
mentions the opercula in the genera Sertulurella, Diphasia, and Thiiaria, but does not seem
to have found it in Sertwluric.  Allman, in his Challenger Report, the Iydroida, Second Part,
1883, gives as a part of his definition of Sertuluria * orifice with or without an opereulum”
(p- 50), and has this to say regarding the operculum: ¢ The valves in all these cases are so thin
and perishable that it is only in recent or exceptionally well-preserved specimens we can hope to
meet with them, a fact which in itself deprives the distinctions derived from them of that prac-
tical value which ought, if possible, to be found in all well-selected systematic characters” (p. 51).
This author also adopts a *lid-like operculum formed hy a single valve” as a character of the
genus Diphasia, and notes that two species of his genus Desmoscyphus, D. pectinatus and
D. acanthocarpus, possess opercula.

'Om Fornyelsen af Iirn:eringsindividerne hos ITydroiderne; Videnskabelige Meddelelser fra den naturhistoriske.
Forening i Kjobenhavn., 1892; Copenhagen, 1892.

Meduser Ctenophorer og TTydroider fra Grinlands Vestkyst tilligemed Bemerkninger om Hydroidernes
Systematik; idem., Copenhagen, 1893,

2Vol. 1V, 1862, p. 331.

*A Catalogue of Zoophytes of Northumberland and Durham, Newcastle-on-Tyne, 1857, p. 23,
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In 1890 Marktanner-Turneretscher' used the operculum in giving the diagnostic features of
the genera Sertwlarella, (((/://;inz‘/um// ity Monopoma, Diphasio, and Dynamena. In the present
work Calyptothuinric is included in the genus Sertilarella and Monopoinae in Abietiriaria.

As before indicated, it remained for Levinsen to make a systematic and comprehensive
study of the operculum in various groups, and this he has done with the painstaking care that is
characteristic of our Scandinavian fellow-zoologists.

The following points are quoted direct from his systematic discussion of the Sertularidee ®
and translated by Mr. J. H. Paarmann, who studied the operculum in connection with a thesis
for the master’s degree in the State [/mvmmty of Jowa:

Our attention has before heen called to the fact that an operculum is found in all Sertularidwe, and that it, together
with the form of the margin of the hydrotheca, is the only character hy means of which we can draw a natural
boundary line between the Campanularidie and Sertularidie. * % % There is at least a certain relation between the
form of the margin and the structure and position of the operculum. Thus a Sertularella that has lost its operculum
may be easily recognized by the three or four equally developed curves in the margin on which the operculum has
been attached; and in the genera in which the opereulum is a single flap the attachment of the lost operculum on the
inner or outer margin will be indicated by a more or less deepened curve. ¥ * % We may define the genus
Sertularia thus: Aperture of the hydrotheea provided on the outer (abeauline) side with a deep emargination in
which the flap-formed opereulum is attached; on the opposite (adeandine) side ix found a thin portion (‘‘kraven’ =
collar) of similar form to the onuu«rm‘mun mentioned above, It thus appears that on cach side of the margin is a
dentate or triangular projection, and’ that hety een these on the inner side is stretched a thin membrane.  This
menibranous part is, in general, overlooked by authors who describe or delineate the margin as bilabiate or two-
toothed. TInanumber of gpecies thisthinned portion of the wall (of the hiydrotheea), which we will call the ‘“collar,”’
has been seen by Allman and Marktanner-Turncretscher, who, however, have hoth misinterpreted it, regarding it as
a flap of the operculum, which, in combination with the real opcr«u]um, gerves to close the aperture in the same
manner as the flap of an operculum in Sertulurelle.  * % % Not only the species which Marktanner-Turneretscher
assigns to the genus Dynamena, but also the remaining species of the genus Serfularia, as we have defined it, have
such a collar, which, by this author, is incorrectly interpreted as a flap of an operculum.

The above rather voluminous quotation from Levinsen has heen given, because, in justice to
that writer, it is necessary that his position should be made as plain as possible in view of the
fact that the present writer is compelled to differ from Professor Levinsen and agree with
Allman and Marktanner-Turneretscher in his interpretation of the operculum of the type found
in Sertularia, that is, the so-called ** two-valved ™ operculum (sce figs. 38-53).

The origin of this type in its developmental history should be understood in order to
appreciate the points in discussion that will be presented later.  If we examine a very young
hydrotheca of Sertularia pumila, for instance, we will find that its distal end is entirely covered
with a very thin homogencons membrane, continuous over the entirve surface.  This is deposited,
like the hydrothecal walls with which it is continuous, by the ectoderm of the inclosed young
hydranth. There is nothing at this stage to show any distinction whatever between the hydro-
thecal walls and the operculum, the margin not yet having been differentiated. In preserved
specimens, however, the homogeneous membrane covering the hydrotheca is apt to be wrinkled,
and these wrinkles may sometimes have the optical effeet of structural characters. A little later,
but before the tentacles have become plainly differentiated, the hydrothecal margin appears by a
strengthening of the chitin, and can be traced ax a fine, dark, sinuous line which marks the
outline of the two opposite teeth, which rapidly hecome more and more prominent.  We have
now a distinet differentiation between the hydrothecal walls and that which is destined to become -
the operculum, although there is yet no break whatever in the continuity between these two
structures, nor any opening at the distal end of the hydrotheca. The future operculum is
shaped like the side walls of an <A™ tent, the front and rear of the tent being elosed by the two
opposite hydrotheeal teeth.  The two flaps of the tent ave of unequal size, however, the abeauline
being considerably the larger. These two are nevertheless strictly homological structures, each
having originated in the chitinous pellicle that covers the distal end of the hudding h\'dl;:llltll
and each being adherent to the sides of the teeth and the portion of the hydrothecal margin
between them, the two uniting along the line that would be represented by the ridge pole of
the tent.

‘llvdr(nden des k. k natmh]stmm ‘hen llntmuwmns 1890, pp. 249-251.
2 Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1895, pp. 183-200.
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ENDS OF HYDROTHECE, GREATLY MAGNIFIED, TO SHOW BIVALVE OPERCUTA.
(ad, adeauline flaps «b, abeaunline tiap.)

Fig. 88.—Sertularia pumila, showing relation of hydrotheeal teeth and opereula.

Fig. 39.—Longitudinal seetion of same, showing renewal of opercula,  ab and ad, original opercular flaps: ab’ and ad’, opercular flaps
just renewed.

Fig. 40.—Longitudinal section of same, showing renewal of ab auline flap..

Fig. 41.—Sertularia opereulata, showing marginal teeth and operculum.

Fig. 4 Longitudinal section of same, showing operculum,

Fig. 43.—Sertuleria cornieing, longitudinal section through a pair of hydrothecw, showing opercula.
Fig. 41.—Same species, more highly magnified.

Fig. 45.—Same species, showing reduplication of opereulum.

Fig. 16.— Thuiaria eupressine, showing relation of marginal teeth and operenluim.

Fig. 47.—Same species, showing hydrotheea and retracted hydranth.

Pig. 48.—Same species, showing empty hydrotheea,

Fig, 49.—Sertularic breviegathas, showing a puir of hydrotheew and opereula.

Fig. h0.— T ldiaric robusta, showing marginal tecth,

. dl—same speeies, showing reduplication of margin and operculunt.

Thuicric tabudifornds, showing opereulum,  The Aotted line indicated the position of one of the marginal teeth,
Fig. 53.—same species, showing entire opereulum.
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There is no important change in the operculum or margin hetween the stage just described
and the completion of the hydranth. When the latter emerges into the outer world for the first
time it seems probable that, it ruptures by purely mechanical pressure the line between the points
of the hydrothecal teeth, or, to use our former simile, the line along the ridge pole of the tent,
the pushing tentacles being directed to that line by the sloping inner surfaces of the opercular
flaps, and hence the cleavage along the linc joining the summits of the teeth. After this rupture
has heen effected further cleavage takes place along the line of junction between the slopes of
the hydrothecal teeth and the operculum, beginning at the top of the teeth (fig. 54). This
may include either or both sides of the *“tent,” and will continue until there is room for the
eoress of the hydranth, leaving the hottom of hoth flaps still attached to the hydrothecal margin.

It ix probable that Professor Levinsen would contirm the above account, with the exception
of the last sentence. ITe holds that only the abcauline flap is opened, the adcauline remaining as
the “collar” described above. This difference, however, ix of great importance, as it is his
justification for regarding such an operculum as composed of a single flap, while the present
writer maintains that it consists of two flaps.

1t will be conceded, 1 think, that the two flaps are identical in their origin and that they are
therefore strictly homologous and similar structures. Levinsen claims that they differ in function,

RELATION OF THE OPERCULUM TO THE EXPANDING AXND EXPANDED HYDRANTH OF SERTULARTA PUMILA.

Fig. 5d.—Tentacles pushing aside the opereular flaps. ab, abenuline flap.
Fig. 55.—Base of expanded hydranth holding aside the opereular flaps.  ab, abeanline flap; «d, adeauline flap.
Fig. 56.—View of the opposite side, showing adeautine flap.  ad, adeauline fiap.

the abeauline flap being a movable lid and the adcauline a fixed ““collar.”” Mr. Paarmann’s
investigation seems to prove that this ixa mistake, and that *“sometimes the adcauline piece is
attached while the other is free, and sometimes the reverse is true. Often the sides of a flap are
attached for a greater or less distance proximally while they become free distally, the degree of
attachment varying greatly in the same specics. In most cases both flaps are functional.”!

In fig. 9, taken from a specimen preserved with the hydranth fully expanded, it can be plainly
seen that the abeauline flap is not functional, and mest .areful scrutiny of the original under the
microscope does not reveal that it has opened at all.  The hydranth is well expanded, however,
and so in this case the adceauline flap must be the functional one, unless, indeed, it is so very
flexible and elastic that it allows of the passage of the hydranth without the lid heing elevated at
all. In fig. 55 we have a case in which both flaps are plainly functional, and both ave separated
from the hydrothécal margin well down toward the bottom of the tooth. It thus appears that
Mr. Paarmann was correct in his statement that both the abeauline and adcauline flaps are
functional, although neither is constantly so, and therefore the operculum of 8. pumila and many
of its allies are properly called ““ two-dapped.”™®  The two flaps are the same in origin, are entirely

1J. H. Paarmann, manuscript.
2The present writer has carefully verified the aceuracy of Mr. Paarmann’s drawings by direct comparison with
the material from which they were taken.



THE SERTULARIDA. 23

homologous, and are usually similar in function. T shall therefore speak of the opercula of such
species as S, prunila ax two-flapped, and will include practically all of the species in which the
“gollar” deseribed by Levinsen appears.' I have not been able to find specimens in which the
collar presents just the appearance delineated by Levinsen.*  This may be explained by the fact
that my specimens were in a very good state of preservation and stained, while the hydrothecw
figured by him do not appear to contain hydranths, and may have been boiled in caustic potash
or otherwise treated to bring out the unimpeded view of the chitinous parts, thus destroying the
hydranths and possibly altering the appearance of the operculum. In unstained specimens it is
very difficult, if not impossible, to see the tine line marking the outline of the upper horder of
the adecauline flap seen in fig. 56 «d. When this is not seen the structure looks very much as it
does in Levinsen’s figures.

In species with very long teeth it appears that the teeth continue growing after the
operculum has been formed. If we examine a specimen of Sertularin opeveulata, for instance,
we will find that the teeth project far beyond the distal ends of the opercular flaps (see fig. 41).
If the operculum originated in this species in the same manner as it does in 8. pumila, the greater
part of the growth of the teeth must take place after the operculum has been formed.  Other-
wise the latter would reach clear to the points of the teeth. It would be interesting to study the
operculum in sertularians with numerous teeth, such as are found in Australian species of
Sertularia, and to investigate the relations between the two structures. I do not know that
any one has investigated these species with this point in view.

The one-flapped operculum (figs. 66-69) is common in 7'hwiaria, and is universally found in
Abietinaria, Diphasia, and Selaginop: As maintained by Levinsen, the number of teeth
seems to determine the number of valves. This may be understood on purely mechanical
principles. In the one-flapped forms the cleavage seems most easily effected where the operculum
joins the thinner parts of the hydrothecal margin. It so happens that large groups of species
seem to be fairly constant in this matter, some having the hydrothecal margin thickened on the
adeauline side, as Diphasia and Abietinaria, and hence the opercular flap remains attached to
that side. In other cases, as Zhwiaria (in part), and Selaginopsis, the thickening is on the
abeauline side and the operculum is abeauline in position. There is one very curious exception
to the undoubted systematic value of this character, and that is in the case of Zlwdaria thui-
arivides, in which the species is a typical thuiarian in both trophosome and gonosome save in
the one matter of the operculum, which is unmistakably adcaunline in position.

The strongest and most easily scen opercula of this type are found in the genius 2iphasia,
notably in /. digitalis (Plate XXX, fig. 5), where this structure takes the form of a vaulted,
almost dome-shaped hood, which seems to be of texture as strong and dense as that of the
hydrothecal walls, and fits like a cap over the hydrothecal aperture.

The three and four flapped opercula are characteristic of the genus Sertularelle and Dictyo-
dadiwm, a closely related genus. Hartlaub, as before stated, claims that this kind of an oper
culum differs essentially from the two-flapped form. I fail to find any very material difference,
the main distinction being that in Sertwlarella the margin of the hydrotheca is usually thicker and
better outlined, and the opercular structure stronger and more evident. The cause of the initial
rupture of the operculum may be somewhat different in this case, although purely mechanical.
The margin is stronger and more thickened at the points occupied by the teeth. These latter,
moreover, are often, if not generally, slightly inclined outward or away from the center of the
aperture. The former consideration would render the hydrothecal margin stiffer at the points
occupied by the teeth, and the latter would result in greater tension across the operculum along
lines connecting opposite teeth.  When the hydranth pushes outward for the first time the elastic

1In order to be very sure that my interpretation of this structure is correet T have examined a number of slained
and mounted specimens with great care, using high powers of magnification and examining specimens in which the
hydranth was in various stages of contraction and expansion. In figs. 55-56 a specimen iy illustrated which was
turned over o that both the front and back views of the margin were obtained.  The sketches were made by myself
with the use of the camera lueida. I also examined a number of other species in which the “eollar’ is found.
2Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1895, pl. vir, figs. 8-10.
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operculum would be apt to vield first at the center, as the tentacles would there exert the most
force, and then it would tend to split along lines radiating from the center toward the teeth.

- Thux there would be formed an operculum of triangular flaps, corresponding in number to the
teeth of the hydrotheca (igs. 57-65).

This explanation scems to he reenforced hy the condition of aftairs found in the few forms of
Sertulrelle that have a perfectly plain margin without teeth.  In S, formosa, for instance, where
the operculum is stretched like a drumhead across the aperture, and the margin is perfectly even,
the operculum may he ruptured in almost any way, sometimes around the edge and sometimes

Fig, 66.—Diphasic fallear, showing opereulum of one valve.

64
65
Fig. 67.—Hydrallinania faleddo, showing opereulum of one valve,

Fig. G8.—I{ydrallmanic fileala, end of hydrotheea highly magnitied to show a rudimentary abeauline
flap.  «ab, abeaunline Qap: ad, adeauline fiap.
Fig. 69.— Diphusia vosaccn, showing one-valved operceulum,

OPERCULA OF FOUR, THREE, AND ONE FLAP,

Fig. 57.—Sertularclle rugosa, showing four-valved operenlum.

Fig. 8. —Sertularella gayi, showing four-valved opereulum,

Fig. BO.—Sertularelle «lbida, showing four-valved operenlum.

Fig. 60.—Dictyocladinm flubellum, showing four-valved opereutum,
Fig. 61.—Nertulardla tricuspidata, showing opereulum of three valves,
Fig. 62.—~ertularclle burgida, showing opereulum of three valves,
Fig. 63.—NSertularella complera, showing opereulum of four valves.
Fig. 61.—Sertularelle areyi, showing operculum of four flaps,

Fig. 65.—Sertulardla polyzonins, showing opereulum of four flaps.

in jagged and irregular tears across its surface.  In this case there are no points around the
margin to cause greater tension along definite lines, and hence there is no regularity whatever in
the formation of the opercular flaps (fig. 37).

In all the eases that T have seen where there is a distinct reduplication of the margin, the
operculum has also been reduplicated, the reduplications of the latter heing equal to those of the
margin.  When we consider the genesis of the operculum and its relation to the margin, it is hard
to conceive of any explanation other than that there is a direct relation between the process of
regencration of the hydranth and the reduplication of the margin and operculum.
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A careful study of the matter of reduplication here referred to and the renewal of the
hydranth has been made by Professor Levinsen, and the results embodied in a short hut important
paper, Om Fornyelsen af Ernaringsindividerne hos Hydroiderne.!  The paper is written in
Norwegian, but a condensed summary of the conclusions arrived at is found in Latin at the end
of the paper.  The following presents Professor Levinsen’s conelusions so far as the Sertularidee
are concerned:

In Sertwlariidis et in multis Cionparnulariidis et Campanularinis gemma nova extra hydrothecam antecedentem
proerescit et secretio chitinea extra marginem hujus hydrothecie extensa novam marginem vel aperturam (et in
- speciebus operculiferis etiam operculum novam) format.

Opercula of almost every type found among the sertularians scem to be reduplicated, as is
illustrated in tigs, 70-73.

- Certain species of Sertularia, Thiiaria, and Syntheeium ave characterized by the fact that
the distal portion of the hydrothecw is produced into a very thin collapsible tube, which is
usually of very indefinite shape in preserved specimens. It is seldom that they are of sufficient
consistency to preserve their shape after the hydranth has retracted, and they are for this reason
very unsatisfactory structures to study. In Sertularia mayers, tor instance, there is such a tube

1

REDUPLICATION OF MARGIN AXND OPERCULUM,

Fig. 70.—Diphasia rosaceq; longitudinal seetion of end of hydrotheea, highly magnified, showiny the
twice reduplicated margin and operculum,

Fig. 71.—Same, showing single reduplication.

Fig. 72

in many cases, and it seems to extend beyond the operculum (Plate V, fig. 4). Although the
origin of this tube is not definitely known, it seems reasonable to suppose that it is formed, as
are all the chitinous parts of the hydrothecw, by the excretion from the ectodermal cells of the
body wall of the hydranth, and differing from the true hydrothecal walls in being very delicate
and collapsible. I have not been able to assure myself of the presence of an operculum at its
distal end. It may he merely an exaggerated form of reduplicated margin, having the same
genesis; but not heing completed to the extent of the formation of a new operculum.

The Diaphragm.—This has been already mentioned incidentally. It occurs in all of the
Sertularide that I have examined, and does not vary greatly in form, heing merely a horizontal
cireular shelf running around the hottom of the hydrotheea, near the point where its hase joins
the hydrocaulus, and dividing the hydrotheeal cavity from that of the stem. There is thus left a
circular opening, through which the sarcodal contents of the hydrotheca and stem form a con-
nection.  This aperture is usually eceentric in position, heing nearer the abeauline than the
adcauline side of the hydrothecal base (figs. 74-78). The diaphragm is regurded by Allman
as one of the systematic characters by which the Sertularidee are differentiated from other groups.
It is also found, however, in other families of the Calypteroblastea, as the Campanularida and
Campanulinida, although in the Sertularide alone it ix uniformly cecentric or rather unsym-

'Swertryk af Videnskabelige Meddelelser fra den naturhistoriske Forening 1 Kjobenhavn, 1892.
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metrical, as indicated above. It has occurred to the writer that this eccentricity of the aperture
of the diaphragm in the Sertularide may be accounted for in much the same way as the lack of
radial symmetry. A nearly vertical position of the hydranth seems to be the most favorable,
and where the hvdrotheea is sessile the base of the hydranth is forced away from the hydrocaulus
by the eccentricity of the aperture of the diaphragm, and it is thus made possible for the
hydranth to assume a vertical position without the tentacles being impeded in their action hy
coming in too close contact with the hydrocaulus.

THE DIAPHRAGM OF THE SERTULARIDE.
Longitudinal seetions of lower parts of hydrotheewe (highly magnitied).

Fig. 74.—Sertularia pumile; seetion taken in the median plane of a pair of hydrothecie. d, d, the diapliragm in section.
Fig. 7h.—Same species; seetion taken in a plane at right angles to the last. Lettering as before.

Fig. 76.—Hydralimania fuleata.  Lettering as before.

Fig. %7.— Thuiaria robusti. Lettering as hefore.

Fig. i8.~Diphasia rosacca; seetion similar to that represented in fig. 74, Lettering as before.

GONOSOME.

The structures which have to do with the reproduction of the species of the Sertularidee
include nothing aside from the gonangia and their contents, there being nothing to represent the
corbulw and phylactocarps so conspicuous in the Plumularidie.”  The absence of these has been
offset in the Sertularidie hy a much greater variety of gonangia and gonophores, especially the
former, which often exhihit ornamentations of xurprising beauty.

Gonophores.—These structures are fundamentally the same as have heen described under
the Plumularidee, but are often more conspicuous and highly specialized. Perhaps the most
common form is that exhibited by Sertularia pumila (figs. 81-83). The blastostyle originates in
the wsual manner as a sort of hernia-like diverticulum from the stem or branch, containing the
octoderm and endoderm in their normal relations, and hearing a number of ova in the endoderm
(see figs. 79, 84, ov).  Weismann saysthat thercare three cell layers external to the ova, and homol-

" ogizes these layers with those of a medusa, claiming that the gonophore is merely a degraded
medusa (seo also Part 1, p. 30).  The distal end of the blastostyle is expanded into a round, more
or less ohconical plug (*“ Deckenplatte™ of authors), composed of large, loosely aggregated cells
principally from the ectoderm, although the endoderm is also involved in its formation. At a
later stage the blastostyle is erowded to one side by a rapidly growing gonophore, which is
formed as an outgrowth from the proximal end of the blastostyle, and grows to such a size that
it wometimes almost fills the cavity of the gonangium from top to bottom. When fully developed
(see tig. 79, ov), the ova are seen to have taken up their position in the ectaderm, having pierced

=

1See Part 1, pp. 31-35.
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the structureless stutzlamelle and greatly enlarged during the growth of the now practically
mature gonophore.

The distal end of the latter at this stage is covered by a distinet layer of perisarc, which has
a definite function presently to be described. It will be noted that only a few of the numerous
ova in the blastostyle are included in the gonophore at this stage. A still further development
results in the formation of the acrocyst, a structure found in several groups of calypteroblastic
hydroids which consists in a more or less globular hody composed of chitin which surmounts the
gonangium and contains the ova in their later stages of development. The acrocyst is formed
as follows: The chitinous distal end of the gonophore described above is pressed against the
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THE GONOSOME OF SERTULARIA PUMILA,
(Figs, 79 and 80, after Weismanng figs, 81, 82, and 83, after L. Agassiz,)

Fig. 79.—Longitudinal section of gonangium. dk, deckenplatte”; e, cavity of gonophore; eef, ectoderin; end, endoderm: ov, ovum in
endoderm of blastostyle; or’, ovun in cetoderm of gonophore.

Fig. $0.—Longitudinal scetion of an older gonungium.  acr, acrocyst; blst, cavity of blastostyle; gub, gubernnculium; other lettering as on fig. 79.

Fig. 81.—General view of female gonangium. o, ovum; bist, blastostyle.

Fig., 82.—General view of male gonangium.  blsf, blastostyle; sp, spermary.

Fig. 83.—Gonanginm, showing diverticula from deckenplatte. d, diverticula.

Fig. 84.—Longitudinal section of part of the steny, showing developing ova in the endoderm.

deckenplatte by the further upward growth of the gonophore.  Weismann® says that this distal”
end is thrust through a hole or opening in the end of the gonangium. 1 have been unable to find
such an opening in all cases, and would suggest that the chitinous end of the gonangium may be
sometimes pierced by the chitinous end of the gonophore, much ax, according to Weismann’s own
account, the incipient gonophore pierces the thick perisare of the stem in FPlumudaria cchinulata
by what appears to be a dissolving secretion of some kind. Ilowever this may be, the end of the
gonophore in some way penetrates the top of the gonangium and then expands into a ¢lobular
chitinous sac into which the ova pass, and thus the acroeyst is formed (sce fig. 80, acr). Those
parts of the gonophore that are not needed in the acrocyst-—indeed all parts except the developing

1 Entstehung der Sexualzellen bei den Hydromedusen, 1883, p. 170.
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ova, so far as I can discover —are then withdrawn into the gonangium, not, says Weismann, by
contraction of the tissues, but by a resorption process.  After the formation of the first acrocyst
a number of long processes are given forth from the deckenplatte which Weismann says contain
nutritive material, and may serve in the nourishment of the gonophores.  The present writer
has not seen these in voung blastostyles, but is unable to tell whether a fully developed gono-
phore ix the first one, or one of its many suceessors in a given gonangium, as the acrocyvst seems
to he but a transient structure, and may be replaced several times during the functional lifetime

of the gonangimm.

TYPICAL GONANGIA AND GONOPHORES.
(Lettering ax in preceding figures,)

Fig. 86— Diphasit kiveaidis Tongitudinal section of female gonanginm, showing a single large oviun in the single gonophore.,

Fig. 86.=Scrtularelle complesa; longitudinal section of male gonangiun, showing the spermaries in the blastostyle, there heing no proper
sonophore,

Fig. 87.—Gonangium of Serlularddii filiform/is, showing large masses of ova.

Wig. 88 —ITydvallmanic fidead; Tongitudinal seetion of male gonangiom, showing spermaries, sp.

Figr. 89.—Same species; seetion across young female gonophore, showing relation of parts,

IFigr. 90.—Same species; Tongitudinal seetion, including lower part of gonangium, and showing two ova,

During the formation of the first gonophore there are a large number of ova in the blas-
tostyle above the point of origin of the gonophore (fig. 79, or).  When the remains of the latter
have been largely resorbed after the formation of the acrocyst another gonangium is formed in
the same way ax the first and another lot of ova are transferred from the endoderm of the
blastostyle to the ectoderm of the new gonophore, and are finally pushed through the top of
the gonanium into the acrocyst.

After the retraction of the remains of the first gonophore from the acrocyst a number of
irregular bands and threads are scen passing outward and downward to the gonangial walls.
These are called ** gubernacula™ by Weismann (tig. 80, gub), and are supposed by him to serve
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to pull aside the tissues to make room for a second gonophore. They are composed of hoth
cetodermal and endodermal cells, and may be largely the disorganized remains of the first
gonophore.

Those who are familiar with Weismann's great work will see that the above account is
practically a summary of the results of his investigutions. The present writer, however, has
gone over the ground with some care and with good material and finds that the facts are as
described by Weismann, The deductions are given on the authority of that writer, unless the
context shows them to be my own,

Probably the simplest form of gonophore found in this group is illustrated hy Diphasio
kincaidi,anew species described beyond.  In this cuse the gonophore consists of a structure similar
to that of Sestuluria prinile given off from the lower part of the hlastostyle. It contains, how-
ever, buta single ovum, and in optical section shows very beautifully the relationship hetween the
ova and the various histological layers, the former heing outside of the stutzlamelle and embedded
in the ectoderm (fig. 85). The deckenplatte is also well shown and is seen to consist of hoth
cctoderm and endoderm.  The acrocyst does not appear to he present in this species and it is
probable that the ova are discharged directly through the tops of the gonangia into the water.
Practically the same type of gonophore is found in Sertularia stookeyi, S. cornicina, Dictyo-
cladivm flabelliom and Thularia robusta, and doubtless in many other species.

Weismann examined the gonophores of Sertularcdla polyzonias and found that they differed
trom those of Sertularin gnuuili in the fact that no true gonophores are found, but that the sexual
products are developed in the walls of the spadix of the Dlastostyle. T found that the same state
of affairs was evident in optical section of Sertulardla complera.  This is shown in fig. 86, where
the axial blastostyle does not hear gonophores, but in which the spermaries are found embedded
in the endoderm of the blastostyle itself. Numerous thread-like processes extend from the
cetoderm of the blastostyle to the gonangial walls, resembling greatly the gubernacula
described by Weismann.  Ax there is here no likelihood of an acrocyst being formed, the
specimen being a male gonangium, and as there is no gonophore to be accomniodated, the
function of these threads can not be explained as in the case of Sertuliriv prmila.  They seem to
be a very common feature of the various genera of Sertularidie, and doubtless have @ definite
significance.  In some cases there is a thin layer of ectoderm lining the gonangial walls, and these
thread-like structures seem to connect this ectoderm with that of the hlastostyle or gonophores
in the center of the gonangial cavity. They may, of course, have a nutritive funection, as
suggested by Weismann in the case of the gubernacula of Sertulurio puneila. In many species
of Sertulurelle there seem to be no true gonophores, the ova heing in masses around the axial
blastostyle.  Often they are aggregated in two or more distinet globular masses, as in S, fil/-
Jormis (fig. 87), and some at least of these forms are provided with an acrocyst, as in S, sgose
(Plate XVII, fig. 2), where this structure is very conspicuous.  The exact succession of events
has not been worked out in such cases, but it ix likely that these masses of ova are discharged
into the acrocyst just as those in the gonophorves of Sertuluriu pumila, the successive masses
acting as do the successive gonophores.

In some species of Sertilarella, as S. albida, the male gonangium contains an inmense nass
of sperm cells that is ovate in form. A longitudinal section of this mass shows that it is permeated
by a system of diverticula from the axial blastostyle.  These diverticula are apparently composed
entirely of endoderm?® covered with the stutzlamelle, and I find no ectoderm save that which
forms a coating over the entire sperm mass.  This seems to be a form of pscudo-gonophore
derived from the condition found in . pulyzonias by Weismann and in S, compleca by myself.
The diverticula spoken of are probably necessary as a means of conveying nourishment to the
mass of sperm cells that is too large to be supplied by a simple unconvoluted endodermal layer,
such as is found in 8. polyzonins.  1f correctly interpreted, we have here a state of affairs almost

'This structure is probably that which is called a ““Stroma-Netzes.”  Weismann does not state the origin
of this structure, and I am by no means sure that it is correctly interpreted by me as endodermal. It appears,
however, to be derived directly from the endoderm of the spadix, and seems to be composed of loosely aggregated
tissue, such as we often find in the deckenplatte, where both ectoderm and endoderm are often of this histological
structure.
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exactly intermediate between that of S. complewa and the ordinary gonophore, such as is found
in Sertularia pumila, for instance.

THE GONOSOME OF DIPHASTA.
(Figs. 91 and 92 after Allman.)

Fig. 91.—Gonangium of Diphasic rosaeca.  coe, lobe of ceenosare extending upward into the gonangial leaf, ¢ I; gon, gonophore; g 1w, gonan-
gial wall; on, ova in the *marsupial chamber.”  Other letters as in preceding figures.

Fig. 2. —Same species; o younger gonophore, showing carlicr stage in the formation of the gonangial leaves,

Fig. 93.—Diphasio fallar; a very young gonangium, showing the blastostyle entering with a comparatively large ovum at its siummit.

Fig. 94.—Same species; a somewhat older gonophore, showing optical longitudinal section (schematic) with ova in endoderm of stem.

Fifr. 95.—Same species; a young gonangium hefore the development of the gonangial leaves. ¢, convex summnit of gonangium,

Fig. 96.—Same species; young gonangium in which the gonangial leaves are forming, viewed from above. o, small, round opening in
summit of the original top of the gonangium,

Fig. 97.—Same species; a semidiagramatic longitudinal section, showing the formation of the *“marsupium;” & w, inner wall of gonan-
gial leaf; o 0, outer wall of gonangial leaf; o, opening in the original top of the gonangium; p, planula.

Fig. 98.—Same species; longitudinal scetion of a male gonangium, showing two gonophores with spermaries.

A very simple male gonangium is found in /lydrallinania Faleata (figs. 88, 90, 111), where
the axis of the blastostyle, composed of endodermal cells, constitutes a si.uple spadix around
which the sperm cells grow in a mass, the outside of the mass being covered vith ectoderm.
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The most complicated gonosome found in the Sertularide is that illustrated by Diplasia
rosacea and several other species of the same genus which appear to possess an acrocyst which
is itself inclosed in a marsupial chamber (figs. 91, 92).  This very remarkable structure was first
described with care by Professor Allman,' and this description still remains the best that T have
seen, although it contains some inaccuracies that will shortly be pointed out. I have made :
caveful study of Diphasia fallaz, both entire and in serial sections, with the following results:

A very yvoung female gonangium (see fig. 93) is a club-shaped chitinous pellicle within which
the young blastostyle grows as a direct derivative of the coenosare of the stem. At its very
summit is a large ovum enveloped apparently in lobular diverticula from the Dblastostyle,
another and smaller ovum being scen a short distance below. At a later stage the gonanginm is
obconical or trumpet-shaped (see figs. 94, 95), and the blastostyle has expanded so as to fill its distal
portion with a sort of plug. At this stage the summit of the gonangium is convex, or howl-
shaped, with the aperture in the center of the bowl, just above the axis of the blastostyle.  The
rim of this bowl now grows rapidly, forming four broad scallops, und ultimately four broad
leaves, which are really flattened tubes of chitin.  From the peripheral portion of the distal end
of the caenosarcal plug (deckenplatte) four lobes composed of ectoderm and endoderm project
into the flattened tubes of chitin just mentioned and doubtless furnish material for the growth
of the latter® (sce fig. 96). These lobes grow rapidly, especially in length, and finally their tips
arch over until they meet. The edges of the leaves coalesce, and thus is formed a globular
chamber above the original top of the gonangium, the walls of the chamber being composed of
the broad leaves which originated from the edge of the howl-like summit of the young
gonangium. In the meantime the ovain the blastostyle have arranged themselves in definite
groups, the largest group being the distal one, cach group being now borne in a separate
gonophore, the gonophores being arranged serially along one side of the blastostyle. A tendency
toward such a grouping is seen in even quite a young gonophore (sce fig. 95). The present
writer believes, from his study of Diphasia fullar, that Professor Allman was nmistaken in two
particulars in his description of the gonosome of Diphusia.  First, in describing the develop-
ment of the gonangium (of /). rosaced) that writer says:?

A blastostyle oceupies its axis, having upon its sides, one over the other, the young budding gonophores, and
expanding at its summit into a broad, thick disk, which closes, as with a plug, the free end of the gonangium. Upon
the outer side of this disk a thin chitinous investment is excreted, hecoming continuous at the edge of the disk with
the chitinous wallg of the gonanginnm.

This latter sentence conveys the idea that the end of the gonangium is formed subsequent
to the formation of the walls. As a matter of fact, it is entirely homologous with the
summit of other gonangia, and is continuous with the walls in the youngest gonangium that
I have heen able to find (see fig. 93, which is n highly magnitied view of a very young
gonangium). In its early stages the gonangium of Diphusia fullur is precisely similar to
all other gonangin, so far as this character is concerned.  Iig. 93 presents an appearance that
might at first lead one to adopt Allman’s view, as in this case the concave sumniit of the gonan-
gium rests immediately on the deckenplatte.  But when one studies a series of young gonangia
it becomos evident that we have here merely the clevation of the- peripheral portion of the
vonangium top preparatory to the growth of the leaves destined to form the marsupium.
Sccondly, Professor Allman, after describing the acrocysts of several species, adds:

In the eases above deseribed {he acroeyst is destitute of any further covering, and has it walls with their gelati-
nous investinent, freely exposed to the surrounding water.  In Sertufarin rosiced, S. Sedlear, and S, tanarisea, however,
an additional covering is provided for the acrocyst, and there is thus formed a curious and complicated receptacle, in
which the ova, as in a sort of marsupium, pass through certain early stages of their development, previously to heing
discharged into the surrounding water (p. A0).

YA monograph of the Gymnoblastic or Tubularian Hydroids, London, 1871, pp. 50-H+.

? These lobes Allman very plausibly interprets as being the homologues of the lohular or sack-like processes
which extend downward from the deckenplatte in Sertwlaria gaunile.  The derivation of the two structures is evi-
dently identical, and the only diffcrence between thern seems to bein the direction of their growth, which is upward
in Diphasia fullae and downward in Sertudario pronila.

3 Gymnoblastic Hydroids, pp. 50-51.
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A study of serial longitudinal sections of Diphasia fullaw' shows that no true acrocyst is
found in this species. It ix true that an examination of entire adult gonangia with transmitted
light scems to reveal an inner globular chamber hesides the outer one formed by the gonangial
leaves. That this is an optical illusion is seen when a median longitudinal section is studied
(see fig. 97).

The inner and outer walls of a gonangial leaf are scen to be widely separated and not strictly
paralicl, the distal end being much thicker than the rest. The result is that the inner profile of
the leaf forms nearly a half ¢ircle and, in conjunction with its fellow on the opposite side, forms
nearly a complete circle which looks almost exactly like the outline of a sphere when seen from
the side. Thus it happens that we have the appearance of a xphere in the center of the marsupial
chamber, occupying, indeed, the exact position of anacrocyst.  As there are cight of these leaves
in ). rosacea theiv inner edges would thus simulate the outline of a sphere when viewed from
any side.

It might be argued that the acrocyst, according to my own statement, is but a temporary
structure, and might therefore have been absent in the specimens studied by me, but present in
those studied by Professor Allman.  In some of my specimens there were ova or planula in the
marsupial chamber (fig. 97, p).  Under these conditions, it ever, the acroeyst weuld be present.

The male colonies of /)/phasic produce gonangia without the marsupium, and hence of very
different appearance, and it wax this fact, doubtless, that led the elder Agassiz to give the name
“ Diphasia™ to this genus.  Fig. 953 represents a longitudinal median section of a male gonangium
of Diphasia puarmanni containing a blastostyle which bears gonophores in a series, cach
consisting of a simple xpadix surrounded by a mass of sperm cells.  The gonangia are unusually
long and slender, and often contain a row of five orsix gonophores.

We have now considered all of the distinct types of gonophores found in the Sertularide, so
far as known to the writer.

THE GONANGIUM.

This structure is much more diversified in the Sertularidee than in the Plumularide, due
probably to the fact already suggested that the gonangia in the latter family are often protected
by various forms of phylactocarps, and hence are not xo much influenced by the immediate
environment of the species.

Perhaps the most typical form of gonangium ix the simple oblong oval, truncated at the top,
well illustrated by Scrtularia pumila (fig. 99), S. operenlata (fig. 100), S stookeyd (fig. 101),
Thuiaria thuja (fig. 102), Diphasia kincaid/ (fig. 1124), and Abictinaria giganten (fig. 103). The
main modification of this form consists of the narrowing of the distal end of the gonangium so
as to form a short tubular neck, as in .1, eostuta (fig. 104), Thuiaria turgida (fig. 105), and
Thuiaria tubuliformis (fig. 106).  This narrowing may he such as to form a short cone instead
of a tube, as in Dictyocladim fabellum (fig. 107); or it may form a frustum of a cone, as in
Abictinaria greenci (fig. 108).  Where the aperture is large an operculum is usually present, as
in Sertularia stookeys (Plate V, fig. 6), and Sertularela formose (fig. 109).

The most common form of ornamentation found in the gonangia of this group is brought
about by annular rugositics which are often exceedingly graceful and beautiful. One of the
most attractive structures in the whole family is the gonangium of Sertularella tricuspidata
(Plate XXV, figs. 4 and 5).  Similar gonangia are found in 8. Jiliformis (fig. 113), and the most
excessive ornamentation along this line is seen in Sertularella clegans (fig. 114), where the
annulations take the form of greatly compressed ridges which are claborately frilled so as to
resemble lace work (Plate XXIV, fig. 1). Sometimes these annulations are confined to the
distal or upper part of the gonangium, and are much broader and less incised, as in S. allmani
(fig. 115), S. catena (fig. 112), S. meridionalis (fig. 116), and . albida (fig. 129).

I These sections, as well as the others used in the study of the gonosome of the Sertularidwe, were made for me
by Mr. William B. Bell, one of my students.
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In most cases the annulations are approximately parallel, but sometimes, as in Sertularella
pinnata, they are exceedingly irregular, giving an appearance of great distortion (fig. 117, and
Plate XXI, tig. 10). Kvery intergradation in the depth of these rugositics is found, ranging
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TYPICAL GONANGIA OF THE SERTULARIDE.
(AL figures drawn to the same seale.) -~

Wig. 99.—Scrtuluric pomila, Fig. 107.—Dictyocladinge flabeilum.

Fig. 100.—Sertuduric operenleada, Tig. 108.—dbictinaric greenci, with acroeyst.

Fig. 101.—Ncrtwlarion stovkeyi. Fig. 109.—Sertwlarella formosa, showing opereulunt,
Tig. 102~ Thuiaria thjoe. Tig. 110.—Diphasic fullae (young).,

Tig. 108.—Ahictincric gigantea. Yig. 11— ydrcdlmania fulrato.

Fig. 104.—Abictinaric costidn, Fig. 112.—Sertularelle eatena,

Fig. 105.—ADhictineria turgida. Fig. 1120, —Diphasia kineaidi.

Fig. 106, — Thuicric labulitoriis.

hetween the excessively deep ridges of Sertulurdla degans and the hardly visible ones of .
lovinseni (fig. 118).  While these annulations are especially characteristic of the genus
Sertularelle they arve also found in Sertrdaria, as in S, cornicina (fig. 119), in Ahicdinaria coei
(fig. 120), and in a few other species outside of the genus Sertulurella.
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A phenomenon so constant and so widespread as this kind of gonangial ornamentation is
generally supposed to have some utility to the animals possessing it, and it is not difficult to find

a use for these corrugations on purely mechanical grounds.
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113.—Sertularclla filiformis.
crtularclla elegans.,
115.—Sertularella alimand.
116.—Sertularella meridionalis.
17.—Sertularclla pinnata.

118, —Sertularella levinsens.
119.—Sertularia cornicina.
120.—Adietinaria coci.

ANNULATED GONANGIA OF THE SERTULARIDA.
(All figures drawn to the same scale.)

Fig. 121.—Sertularclla complexa.

Fig. 122.—Sertularclla albida.

Fig. 123.—Sertularella gayi var. robusta (an exceptionally slender specimen ).
Fig. 124 —Sertwlarella contorta.

Fig. 125.—Sertulavella polyzonias.

Fig. 126.—Sertidarella subdichotoma.

Fig. 126a.—Sertularella subdichotoma (without tubular neck).

Fig. 127.—Sertularella rugosa.

primarily for the protection of the sexual persons of the hydroid colonies, and the stronger their
walls the more eflicient is the protection afforded. Man has long ago found that by corrugating
sheets of iron or tin their strength to vesist lateral pressure is greatly increased. Doubtless the
same thing is true of gonangial walls made of chitin, and this may indicate a possible utility for
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this feature, one that 13 ordinarily spoken of as being merely ornamental in structure. But
“what shall we say when contemplating such apparently riotous and frivolous excesses as are
indulged in by Sertularelle clegans, for instance? It seems as if here Nature had gone to
altogether unnecessary lengths, even if she did start by forming the rugositics on purely

137 131 138

SPINED AND RIBBED GONANGIA OF THE SERTULARID.E.
(All figures, except 182, 135, 136, and 138, drawn to the same scale.)

Fig. 128.— Thuiaria robusta. Yig. 134.—Sclaginopsis ornata.

Fig. 129.—Sertularclla quadrata. Fig. 135.—Syntheeiun eampylocarpum (female).  (After Allman.)
Fig. 130.—Diphusia paarmanni. Fig. 136.—Synthecivm campylocarpum (male),  (After Allan.)
Fig. 131.—Diphasia rosaceq (female). Vig. 137.—Abictinaria alecanderi.

Fig. 132, —Sertularic echinocarpe.  (After Allman.) - Fig. 188.—.dbictinaric costata.

Fig. 133.—Diphasic digitalis. Fig. 139.—Diphasia pacgrimanni (male).

utilitarian lines. There are many such cases known to naturalists, in which it appears that
development along certain lines had received in some way such an impetus or momentum that
the resulting structure goes far beyond the utilitarian demands of the case and enters the realm
of merely capricious excess.
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As an outcome of this we have many structures that are exquisitely beautiful or graceful, or
at times merely grotesque.

In a fow cases the rugosities are longitudinal, rather than transverse or annular, andwe have
the ribbed gonangia, such ax are seen in Sertulardl episcopus (Plate XXVI, fig. 7), Abictinaria
gracilis (Plate XXXV, fig. 1), and bietinaria costate (fig. 104). In a number of species the
superficial ornamentation takes the form of horn-like processes or long spines, which may be two
in number and horne on the shoulders of the gonangium, as in ZThiarin argente (Plate X1I,
fig. 9) or 7. robusta (Plate VII, fig. T), or there may bo four or more radiating from the
gonangial aperture, as in Sertularella quadrata (fig. 129).  In the male gonangia of several
species of Diphasia there are a number of conical spines arranged in a cirele around the distal
end, as in 7. paarmanni (fig. 130), or the whole of the distal end of the gonangimm may be
hristling with spines, as in Sertularela turgida (Plate XXII, fig. 2). The extreme of spinulation
is yenched in Sertularia cchinoearpa Allman (fig. 132) and Diphasia digitalis (fig. 133), where
the entire surface of the gonangium is beset with spines. A very curious ornamentation is found
in Selaginopsis ornata (fig. 134), where there arise from the distal surface eight long slender bifur-
cating processes which may be tor the purpose of forming a sort of pseudo-marsupium as
protection for the ova in the later stages of their development.

Still another kind of gonangial ornamentation hax already been discussed. that is the hroad
leaves, four or cight in number, that form the marsupial chamber in the female gonangium of
soveral species of Diphasia (figs. 91-97).

A very graceful surface marking is seen in Syatheciwn campylocarpi, where the gonangi:
arce furnished with two series of opposite and gracefully curving rugosities forming a bilateral
ornamentation that is very rare among the Hydroida (fig. 135).

The gonangial aperture is usually either round or squarish in outline, and is always ter-
minal in this group, never taking on the lanate form and lateral position seen in some of the
Plumularide.  As would be expected, the aperture of the female gonangium is, in general,
considerably larger than that of the male.  Probably the largest aperture in proportion to the
size of the gonangium that 1 have seen is that of Sertulardla megastoma (Plate XX, fig. 9. In
many cases the aperture is clevated on a sort of collar which may be a simple narrow band, as
in Sertularia graeilis (Plate 111, fig. 10), or a hroad band, as in Abict/naria coci (fig. 120), where
it ix quite conspicuous on the upper surface of a top-shaped gonangiun Often this collar is
produced into a tube with a flaring or trumpet-shaped distal end, as in Sestularcdla fil [formis
(fig. 113), and S. meridionalis (Plate XXIII, fig. 8). In some cases therc appears to be a tube
within a collar, as in Sertrlarella tricuspidata (Plate XXV, fig. 5). Rarely this collav is quadrate
in form, ax in Sertularella fusiformis (Plate XX, fig. 4). In many cases, however, the mouth is
not elevated above the general surface of the top of the gonangium, where it may be surrounded
by a series of from two to five blunt spine-like prominences that ave often used as specific char-
acters, as, for example, in Sertularele polyzonins (ig. 125), S. contorta (fig. 124), and S. complere
(Plate XXI, figs. 7 and 9).  This Kkind of ornamentation appears to be contined to SNertularelle.

Superficial color markings are exceedingly rare on the gonangia. The only cases that [ know
of among American Sertularidwe are tound in sAbictinaria costata (Plate XXXVI, tig. 12), where
the summits of the longitudinal ridges are marked by distinet black lines that are very conspicu-
ous in comparatively fresh specimens, and the same thing is much less conspicuously seen in
A. amphora (Plate XXXIV, fig. 4).

The gonangia of several species of Thuiaria, as T. thwiarioides (Plate VIII, fig. 6), and
Abictinaria, as in oL variabilis (Plate XXXII, fig. 7), are peculiar in having nmnber of sharp
chitinous teeth arranged in a cirele on the inside, just helow the aperture. T am unable to under-
stand the function of these teeth, unless they serve as a sort of anchorage for the deckenplatte,
very much as ximilar teeth at the bottom of the hydrothece of certain campanularians are sup-
posed to serve for points of attachment for the hydranth.

The text tigures 99 to 139 are all drawn to the same scale, and show the vaviation in size that
is found among the gonangia of the Sertularida.

-

tSee Part I, pl. 1x, fig. 3.



THE SERTULARID.E. 37

DEVELOPMENT OF THE SERTULARIDZE.

Origin of the sex cells.—As in so many respects the two families Plumularide and Ser-
tularidic here show their close relationship. So far as T can determine there is no difference
between them in this respect.  In all species of Sertularidwe in which the matter has been inves-
tigated both the male and female sex cells originate in the endoderm of the stem and branches,
or at least are found in this position at a very carly stage. Weismann reports this to be true of
Sertularia pumila and Sertularelle polyzonias, and 1 have found the same thing in Sertularia
punila, Hydrallmania fuleate, Sertvlardla compleva, Diphasic fullar, Diphasia kincaidi, and
Abietinaria turgida. These comprise all of the species that I have examined for the purpose.
The sex cells originating in the endoderm of the stem are carried into the developing gonangium
along with the young blastostyle, or else migrate as do those of the Plumularide, the pre-
sumption being in favor of the latter, although 1 do not know that the process has been
completely demonstrated.

The development of the gonangium has heen partially deseribed in the case of Diplasia
Jallae, Tt seems that the process is, in general, the same as in the Plumularidee,’ and the same
thing secems to be true in the development of the ovum and that of the colony as a whole.

As already stated, there are no known sertularians that produce free meduse, nor do the
gonophores present any easily recognizable medusoid features.

Weismann has found, however, the characteristic cell layers that are seen in the medusoid
forms, and this Jeads him to pronounce the sertularian gonophore a very much degraded medusa,
an opinion that can not be gainsaid in the present state ot our knowledge.

SYSTEMATIC DISCUSSION.

Family SERTULARID/E Fleming (moditied).

Trophosome.—Hydranth with a conical or dome-shaped proboscis and a single verticil of
filiform tentacles. Ilvdrothecwe sessile, adnate or more or less embedded in the hydrocaulus,
arranged definitely and in more than a single row.*  An operculum composed of from one to four
parts is almost always present. Nematophores wanting.

Gonosome.—Gonophores inclosed in gonangia, and always producing ova or spermatozoa
without the intervention of a medusoid form.

The family Sertularide,® containing as it does the longest known genera of calypteroblastic
forms, has been defined by a number of writers, the general tendency heing, as would be expected,
toward a more and more strict delimitation of the group. The above definition is in substantial
agreement with the views of most of the present authorities.  Taken as a whole, the family is a
fairly well circumseribed group, although it has points of contact with campanularian forms
through the genus Z7yroscyplos Allman,* which agrees with the Campanularidie in having the
hydrotheca: supported on pedicels, and with the Sertularidie in the characters of its hydranths,

1See Part 1, pp. 36-39. .

2 An apparent exception is found in Hydrallmania, where the bases of the hydrothecie are aligned in a single row
on the upper side of the branches.  Here, however, the distal portions of the hydrothecwe are bent alternately to the
right and left, and nematophores are never found. These characters are suflicient to separate the genus from the
family Plumularidee with which it was formerly associated.  Its place in the Sertularidie has not been questioned by
any recent writer,

3 The original spelling of this word sceins to have heen Sertulariadee.  The first time that it occurs isin A History
of British Animals, by Fleming, Edinburgh, 1828, p. 538. Johnston, in the second edition of British Hydroid
Zoophytes, London, 1847, uses the same spelling, as does Alexander Agassiz, in his Catalogue of North American
Acalephee, Cambridge, 1865. 1lincks, in his classic work, British Hydroid Zoophytes, London, 1868, p. 233, adopts
the spelting Sertulariidie, in which he has been followed by a few British and American writers.

McCready, one of the pioncer American workers in this field, introduces the spelling ““Sertularidae,”” in 1838, in
whieh he is followed by Touis Agassiz, in his Contribution to the Natural Ilistory of the United States, IV, 1862,
p- 355, and Allman in several of his later works, and most of the present workers, both American and European.

*Hydroids of the Gulf Stream, Memoirs of the Museum of Comparative Zoology, V, No. 2, 1877, p. 10.
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and in having a well-marked operculum consisting of four segments.  On the other hand, we find
in some species of Selaginopsis a superficial resemblance to certain of the Perisiphonidie and
Lafoeidee, both of which families have the hydrothecwe without pedicels and ar ranged on all sides
of the hydrocaulus, but which differ from the Sertularide in having the stem and usually the
branches composed of a number of parallel tubes.

The genus Hydrallmania, as indicated above, bears some resemblance to the Plumularide
in having its hydrothecw arranged in a linear series on the upper sides of the branches, but differs
from all known plumularians in having the distal ends of the hydrothecwe bent alternately to the
right and left, as well as in the absence of nematophores.

Although the family itself seems to be sufficiently well characterized, almost insuperable
difficulties are encountered when we attempt to break it up into genera. Various writers have
offered solutions which seem well conceived when the material at hand is limited, but which
break down more or less completely when all material available from more recent explorations is
taken into consideration. Perhaps the dificulties encountered in trying to solve this exceedingly
perplexing problem can best he demonstrated by a brief summary of the attempts made by the
more important authoritics, beginning with Hincks’s epoch-making work, British ydroid
Zoophytes, published in 1868, This writer divides the Sertulariidw into the following genera:!

Sertularella.—ITydrothee biserial, decidedly alternate, opereulum composed of several pieces.

Diphasic.—~TTydrothecw opposite, oceasionally subalternate, a pair to cach internode, with an internal valve-like
operculum.  Female gonangium with an internal marsupial chamber.

Sertnlaria. —Iydrotheee biserial, opposite or alternate, without external operenlum.  Gonangia without internal
marsupliuni.

Thiiaria.—ITydrotheee hiserial, embedded in the substance of the stem and branches.

All of these genera, moditied to accommodate themselves to the results of later investiga-
tions, are still retained by recent writers and in the present work.

In December, 1874, Professor Allman read a paper before the Linnwean Society,” in which
he defined the following new genera:

Desmocyphus.—ITydrocanlus bearing hydrothece which are adnate to vach other in pairs, and each pair adnate

to the front of the hydrocaulus.
Fach internode of the hydrocanlus bearing a pair of opposite sessile hyvdrotheene.  Gonangia on

Synthecivm.
peduncles springing from within the cavity of hydrothecue.

Selaginopsis.—Hydrotheee disposed in several longitudinal rows about the nonfageicled hydroc: ulus.

Pevicladinm.—Hydrothese more or less immersed and closely set around bifurcating ramuli which spring from
the sides of & common stem.

In this work Professor Alhnan separates the genus Z7acaria from the Sertularide and
places it in a new family, the Thuiariide.

In his report on the Hydroida collected by the Challenger® the same author modifies the
genus Sertularia so as to include the genus Sertulardla, modities the genus 7hwiaria and restores
it to the Sertularide, and forms three new genera. His classification is axs follows:

Sertularic.—ITydrothecwe sessile, in two series, opposite or alternate, margins entire or dentate, sides more or less
adnate to the hydrocaalus, an internode to cach two hydrothece.  Operculum present or absent.

Thuiaric.—Internodes of hydrocaulus each hearing many hydrothecwn which are alternate or opposite, more or
less adnate to hydrocaulus, margin entire or dentate.

Diphusia.—Substantially ax defined by Agagsiz and Hincks.

Desmoscypls, Syntheciun, and Thecocadium.—As defined above.

Iypopy.ris.—Like Deswoscyphus, but with two wminute cup-shaped appendages {nematophores?) at the base of
each hydrotheca.

Staurotheca.—Hydrocaulus with opposite hydrothecae arranged in decusgating pairs.

Dictyoctadinm.—Iydrocaalus forming a flabelliform network of anastonosing stems and branches. Hydro-
thecwe on all sides of hranches.

1 British Hydroid Zoophytes, London, 1868, p. 934 ot seq. The above table is not a quotation direct, but a
condensed statement of the most important points in his definitions of genera.

2 Linnwean Society Journal, Zoology, X1II, 1876, p. 252 et seq.

3Report on the Hydroida, Part 2, 1888, pp. 49, 50,
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The tendeney to multiply genera reached its maximum in a work published in 1890 by
Marktanner-Turneretscher® in which he adopts all of Allman’s genera, restores Sertwlardlla, and
proposes two new genera.  As this writer's scheme of classification is more comprehensive than
any other, it is given here in somewhat condensed form and translated into English:

1. Branches forming a reticulate network .o eaiiciaaeen 2
2. Hydrothece in more than two rows. Margins even. ... . iciiiaaio Drcryocrnapro.
Iydrothecie arranged otherwise L il 3

3. Hydrothecwe paired, adjacent pairs at right anglestoeach other ... o oo .. 0 ... ... ... STAUROTHECA.
Hydrothecwe alternate, marging dentate.  Operculum present oo oo o ... .. ... SYMPLECTOSCY PHUS.
Branches not normally forming a network. oo i iiiieaiian 4

4. Branches arising from cavities of the hydrotheee - oo o . THECOCLADIUM.
Branches arising as usual from the stem .o .. 5

5. Stem polysiphonie, the central tube bearing hydrotheea ..o 0o o ... (FRAMMARTA.
Stem monosiphonic, or tubes differently arranged ... i 6

6. Minute cup-shaped bodies at the hydrotheeal bases. oo oo o .. Hyroryxrs,
Nosteh appendages . o o i eo.. 7

7. Hydrothece arranged in a single row . ool HynranaaNia.
[Tydrothecie arranged in more than a single row L. 8

8. Hydrothece in two rows, adnate to each other in pairs C_ oo oo oo o Lo il Drsmoseveires,
ITydrothecie in two opposite Tows, or in several FOWS. . e 9

9. lydrothecw: in several Tongitudinal rows ool SELAGINOPSIS,
Hydrotheee in two longitudinal rows © L. 10
10. Operculum present, composed of one or more parts. i 11
Hydrothee:e withont opereuluny C oo iiiiiiaiiiiiiil 15
11, Opereulum with more than two parts. o i 12
Operenlum with bwo Darts i 13

Hydrothecwe
13, Tlydrothecie opposite Lo e 14
ITydrothecwe alternate, often several to an internode, an operculum present ... . . . . .. ... Moxoroya.
4. ITydrothecie usually paired.  Operculum hinged at a single point oo .o o o o . ... Drrrasa.
15. Iydrothecie opposite, several pairs in the middle of each internode - oo . oo . . .o ... Pasyriga.
One, two, or more hydrothecie to each internode, the latter not much produced beyond the hydrotheca-
DT I ATt — e e e e e 16
16. ITydrothece strictly opposite, generally partly immersed, often without evident relation between hydrothecae
OF O POSIEC TOWN . L L e Tirviarma.
Hydrotheewe single, or in more or less distinet pairs on ecach internode. oo oo oo ... .. 17
17. Hydrothecie paired, gometimes not strictly opposite. Distal part of branches usually with.a pair to each
internode.  Gonangia on hranchies © oL e iiieieiieecaeiinn 18
Hydrotheew single or paired.  Gonangia springing from Inmen of hydrothecie (oo oo o o o SYNTITECIUM.
18. Hydrothecal margin toothed.  Hydrothece not conspicuonsly broader at base_ ..o .. ..o .. SERTULARIA.
I ydrothecal margin even or slightly sinwous.  Hydrothecwe swollen at base. oo o oo ..o .. ABIETINARIALZ

It will he noted that this scheme denies the presence of the operculum in the genera Husythea,
Sertularia, Thiiaria, and Abietinaria, in all of which it is actually present.

In 1898 there appeared a scholarly work by Prof. G. M. R. Levinsen,® in which a serious
attempt is made to arrange the genera of the Sertularide on the hasis of the characters of the
operculum in connection with the condition of the hydrothecal margin.®  This writer asserts that
the operculum is found in all Sertularidie, without exception, and carries his belief to the extent
of casting out all genera that do not possess that structure. He states that the genera Gram-
wiaria, Synthecan, and Hypopyris should all find their places outside of the Sertularide, an
opinion in which I concur, except in the case of the genus Syntleciuni.  He maintains that such
features as the relation of the hydrothecwe to the hydrocaulus and to one another are of little sys-

! Die Hydroiden des k. k. naturhistorischen Hofmuseums, V, Vienna, 1890.

28ee Kirchenpauer, Nordische Gattungen und Arten von Sertulariden, Hamburg, 1884, p. 29, Dr. Kirchenpauer
recognizes the following genera: SNelaginopsis, Thviaria, Abietinaric, and Sertolarella.

#Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst tilligemed Bem:erkninger om Hydroidernes Sys-
tematik. Swertryk af Videnskabelige Meddelelser fra den naturhistoriske Forening 1 Kjobenhavn, 18392, 1893,

#The writer is under great obligation to Mr. J. 11. Paarmann for translating the systematic portion of Levinsen’s
work.
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tematic value unless reenforced by the characters of the operculum and hydrothecal margin, upon
which he chiefly relies in his system of classitication.  He maintains that there is a constant
relation between these last two structures, and that the operculum is always attached to more or
less deepened curves or sinuosities of the margin,

In accordance with this position, hased, as the author expressly states, on his studies of the
Greenland species only, Professor Levinsen in another work published during the same year
(1893),! classifies the Sertularidwe as follows:

(a) Operculum of 3 or 4 flaps which are attached to a like number of emarginations of the walls of the hydrothecee.
Gonangia annulated . .ol Sertalecrella.

(a’) Operculum of a single flap.
(b) Margin of hydrotheca with two lateral teeth.

(¢) Hydrothece in a single zigzag row.  Operculum adeauline. ... ..o o TTydrallmania.

(¢’) Hydrothece in two rows.  Operenlum attached to adeanline side of margin.. ... ... Sertularia.
(h7) Margin of hydrothecwe without teeth.

(¢) Operculum attached to adeanline side of margin. ..o ool Diphasia.

(¢} Operculum attached to abeauline side of margin. ... ...l Thuwicria.

Tn applying this key to the large number of species discussed in the presentwork it becomes
evident that it is inadequate to meet the requirements of the case, however well it applies to the
Greenland forms discussed by Levinsen.

The scheme is so attractive at first sight that the writer must confess to a sense of personal
disappointment at the failure of a method of classification for which he sincerely desired success.
The following considerations, and several others could be added, are sufficient to show the
inadequacy of the key.

In the genus Sertildardlla the form 8. formosa Fewkes (Plate XXVII, fig. 2), has an abso-
lutely even margin, and an operculum that, when present, is stretched like a drumhead over the
very wide operculum. The same is true of S. Zurtleubi Nutting. I can not see how either of
these can be rightfully separated from the genus Sertularella.

The hydrothecal marging in Zlydrallinania can seldom be said to have two tecth, and indeed
are often perfectly oval, or with slight angulations at the sides that cannot properly be called
teeth in the sense in which the term is used in reference to the margins of hydrothecee.

Mr. Paarmann, who has very carefully studied many species of sertularians that would come
under the genus Serfularia, according to the key given above (including S. pumile and other
long-known forms), by means of serial sections concludes that Professor Levinsen is incorrect in
saving that the operculum of this genus consists of a single flap.  As this is a matter of
unusual importance I quote from his unpublished manuscript:

In the species having bilabiate (bidentate) margins each of the emarginations is surmounted by a membranous
piece of the operculum. TLevinsen (p. 187) says that the adcauline piece is permancntly attached to the margins of
the teeth, thus forming a “ collar,” while the abeauline piece is a free functional flap which opens when the
hydranth expands and closes after the hydranth has retracted.. Upon this type he bases his genus Sertularia.  The
investigation of a large number of gpecimens by means of longitudinal and cross sections shows that this condition is
by no means uniform. Sometimes the adcauline piece is attached while the other is free, and sometimes the reverse

is true. Often the sides of a flap are attached for a greater or less distance proximally while they become free
distally, the degree of attachment varying greatly even in the same species.  In most cases hoth flaps are functional.

I have examined Mr. Paarmann’s sections and am convineed that the statements above quoted
are correct. It seems evident that Allman® and Marktanner-Turneretscher® are correct in inter-
preting the hydrotheca of such species as Sertularia puniila as having a two-valved operculum.*
This conclusion would make it necessary to fundamentally modify the table of classification pro-
posed by Levinsen. But there is still another and even greater ohjection to relying exclusively

! Annulata, ITydroidnge, Anthozoa, Porifera in: Det videnskabelige Udbytte af Kanonbaasen ‘“ Hauchs’ Togter,
Copenhagen, 1893, pp. 321-425.

2 Memoirs of the Museum of Comparative Zoology, V, 1877, p. 25.

#Mydroiden des k. k. naturhistorischen Hofmuseums, Vienna, 1890, p. 238.

+ 1t seems to me that even by Levinsen’s account the operculum is here morphologically, although not function-
ally, two-valved, and that his so-called ‘‘ collar” is, like the operculum, simply a thin membranous extension of the
hydrothecal wall. Sce Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1893, p. 186 ef seq.
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upon the characters of the margin and operculum in classifying the Sertularidee, and that is that
these characters are inconstant, not only in some of the genera, but also in some individual
species. T have already pointed out the fact that certain species of Sertrlarelle lack the sup-
posed three or four flapped opereulum.  In Seluginopsis mirabilis (Verrill) there are two flaps
to the operculum, while the one-flapped opereulum is characteristic of the genus as a whole. 1
do not believe that any one would separate 8. we/rabilis and 8. eylindrica (Clark) generically, and
yet they differ in this feature upon which Levinsen bases his genera. In Sertularia deswioides
Torrey, a form found on the Californian coast (Plate II1, fig. 1), the hydrothecal margins are
sometimes without teeth and at others show two small teeth. The operculum is usually of a
single adeauline flap, but sometimes, in other parts of the same colony, is composed of two parts.
In this case neither the margin nor the operculum furnishes a constant feature, even in a single
colony. In Abietinaria greenei (Murray) the hydrothecss on one part of a colony will be of the
typical abictinarian form, while those on another part of the same colony will have two very
conspicuous teeth, hoth of which are adeauline and not strictly lateral (Plate XXXVI,
figs. 3 and 4). The operculum is of a single adeauline flap.  Probably enough illustrations have
heen given to show that the characters used by Professor Levinsen arc insuflicient in themselves
to furnish a basis for the classification of the Sertularidee.

It by no means follows, however, that the operculum and hydrothecal margin are characters
to he neglected.  On the contrary, I think them most important aids in defining certain genera,
such as Abietinuaria and Diphasia, and feel that we owe much to Professor Levinsen for his pains-
taking work calling general attention to these features.  Careful and conscientious work such as
his is always valuable, whether the results are in all respects confirmed or not.

The only remaining author whose scheme of classification we need discuss at present is Dr.
Karl Camillo Schueider, who published a work of interest in this connection.! Dr. Schneider
(p. 521) was at first much impressed with Levinsen’s method of classitication, but decided that a
review of the whole group revealed the inadequacy of the plan, and also many intergrading
forms. On the whole, this writer prefers the older classification ot the Sertularide, and adopts
the following genera, but calls them ¢ groups™ on account of their incomplete separation: Sertu-
lardlay, Dynaniona, Thuinria, Pasythea, Selaginopsis, and Hydradlmania?

Lest it may appear that the writer has intentionally or carelessly neglected to include the works
of American writers in the summary just given, attention is called to the fact that there has been
no general work, nor any general discussion of the family Sertularida produced by an American
writer since the appearance of the classic work by the elder Agassiz, in 1862, before the appearance
of Hincks's British Hydroid Zoophytes, 1868, which I have taken as my point of departure in the
preceding  dixcussion.  Agassiz proposed three new genera of Sertularidee (pp. 355-356):
Ainplishetia, Cotulina, and Lphitrocha, which were not adequately defined, and which have not
been adopted by later writers, except that two of them are used by his son, Dr. Alexander
Agassiz.*

In attempting to break up the family Sertularidic into gencra, there are several principles
that should be clearly grasped at the outset:

First. No one character, nor combination of two characters can he successfully used
throughout, as is illustrated by Levinsen’s attempt based on the characters of the hydrothecal
margin and operculuni.

Second. Tt sometimes happens that a single character will sharply differentiate a single
cenus.  For example, the unilateral arrangement of the hydrothecw in Jlydrallnania.

Third. The hydroids are an extremely plastic group, and certain characters may occur
sporadically in many unrelated species that occur normally and regularly in certain closely
related forms. This fact has been the cause of great confusion in the systematic treatment of

Tydroidpolypen von Rovigno, nebst Uebersicht iber das System der Hydroidpelypen im Allgemeinen. Zool-
ogische Jahrbiicher, Systematik, X, pp. 472-555, Jena, 1898,

2Although Doctor Schneider calls these ‘groups”” he treats them as genera, for convenience in handling.

3Contributions to the Natural History of the United States of America, 1V, Boston, 1862.

+North American Acalephee, 1865, pp. 146-147.
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the subject, and has hrought about the rejection of several genera which it would be convenient
and reasonable to retain.

For instance, it occurs not infrequently in several widely different forms among the
Sertularidwe that a gonangium will occasionally have its origin within the Iumen of the hydro-
theea, although these species normally produce gonangia in the ordinary position. DBut there
are several species, otherwise closely related in the form of the hydrotheca and in the apparent
absence of the operculum, in which the gonangium normally and regularly springs from the
inside of hydrothec:e.

Such species should, it secems to me, be placed in the genus J?If/LUCZ/lHIL of Allman.! The
sporadic appearance of the gonangium ot the Syntheciuni type occurring as an abnormality in
other nonrelated species which commonly produce gonangia in the ordinary way does not, in my
opinion, invalidate the genus in the slightest degree.

Again, we find that in many species of the Sertularids, not otherwise closely allied, one or
more branches spring from the lumen of hydrothecwe, although these species normally and regu-
larly branch in the ordinary way. But Allman has found several specimens of a certain species
in which the branches ““ invariably spring from the hydrothece,”* and for this .spocm% he instituted
the genus Theeocludivm. e afterwards found other colomos of the same species® that showed
the same constunt character, the branches arising normally and L‘Ggulurly from the lumen of the
hydrotheca. These specimens, being more complete than the ones originally described, furnished
additional characters that still further confirmed his judgment in establishing the genus. Here
again, it scems to me, we are by no means justitied in following those who would discard the
genus Thecocladiwm, heeause species of widely ditferent genera will sporadically exhibit the same
peculiarity that is uniformly possessed by the specimens studied by Allman.

Fourth. The number of rows of hydrothec on the branches is a character by which groups
of species otherwise closely related can be segregated to form genera that appear both convenient
and natural. Thus we find a number of species clo»ely related to cach other and having manifest
aflinitios to certain species of Z/udarie that are characterized by having the stem beset with more
than two regularly disposed longitudinal rows of hydrothecw. For such forms Allman has
instituted the genus A\e/(((//nnpx'

Again, there are two species closely allied to the genus Sertilarelle that agree more closely
with each other than with other species from the fact that the hydrothecw are placed on all sides
of the branch in an ascending spiral.  Associated with this character in the two species thus far
discovered is a remarkable tendency toward anastomosis of the branches which are all inthe same
plane, forming a flabellate colony. For the first of these species Allman formed the genus
Dictyocladium.”  Another species is deseribed in the present work.  One species has been found,
otherwise related to the genus Sertularia, that differs from all others in the fact that the successive
pairs of hydrothecwe are rotated on the stem so that cach pair is set at right angles to the plane
of the pairs immediately above and helow.  The result is that there are four longitudinal rows of
hydrothecme on the hydrocaulus, the individuals of a given row being very widely separated, and
cach individual forms one of a pair of opposite hydlothe @, For this species Allman has estab-
lished the genus Stawrotheca,® a genus not found in American waters.

Fifth. The operculum can he used as an important factor in separating out some of the generie
groups from the great mass of Sertularida: in which the hydrothecic are arranged in two longi-
tudinal rows, but this character is not in itself sufficient, and we find it necessary to use different
combinations of two or more characters for this purpose, among which the combination of the
form of the operculum and the arrangement of the hydrothecse on the hydrocaulus is of great
alue. Th(‘lb iy a certain long known form that has an opm'cnlum of two valves and in which

‘.Tmmm] of the Linnwean Society, Zoolo;:_v, XII, 1874, p. 365.
2 Idem, XIN, p. 149,

3 Chedlenger Report, Hydroida, Part 2, 1888, p. 8L,

*Journal of the Linnwean Society, XIT, 1874, p. 272.

5 Challenger Report, Hydroida, Part 2, 1888, p. 76.

6Idem, Part 2, 1888, p. 75.
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the hydrothecr are arranged in compact groups of pairs, a group to each internode, the upper
pair of a group heing noticeably smaller and different in shape from the lower. This very
characteristic form is the basis of the genus [sytlhea of Lumouroux.’

A large number of species agree in having the operculum of three or four flaps and the
hydrothecwe strictly alternate.  These form the well marked and well known genus Sertulirella?

Again we tind that a combination of the characters of the operculum together with the general
form of the hydrotheca can be used to advantage. A large number of species agree in having an
operculum composed of a single flap which is hinged to the adcauline side of the margin.  These
have all been included by Levinsen in the genus Diphasia. A study of these forms leads to the
discovery that the genus thus constituted is made up of two well-marked groups which agree in
the character of the operculum just given, but differ widely in the form of the hydrothecie; one
group consisting of species with tubular hydrothecw that are not distinctly swollen below, and
that have very large apertures without any distinct neck or constriction of the distal part of the
hydrothecal wall. These forms can very well be retained in the genus Diplasia, substantially as
originally described by Agassiz.  The other group having an operculum of one adcauline valve
consists of species which differ from Diplasia, and agree among themselves in having-hydrothecwe
that are more or less bottle-shaped—that is, their lower portion is bulged out or swollen like the
body of a flask, and their distal parts are constricted so that the diameter of the aperture is much
smaller than the diameter of the lower portion. There is often also a distinet constriction caused
by the thickening of the hydrothecal walls below the margin.  The forms just deseribed constitute
what secms to me to be a very well circumseribed genus Abictinaria.’

Siwth. As a last resort we find that a combination of the position of the hydrothecee,
whether opposite or alternate, and the character of the internodes will serve to aid in solving
the last and most perplexing problem of all, the separation into generic groups of the forms
still remaining, which agree in having the hydrotheecw in two rows, margins smooth or dentate,
the operculum of one adeauline flap, or of two (very rarely three) flaps.*  We find upon exami-
nation of the very large number of species agreeing in these particulars a number that agree in
having strictly opposite hydrothecee that are not greatly embedded in the hydrocaulus, an
operculum comprised almost always of two valves, and the internodes normally and commonly
bearing two hydrothecw ; or the hydrothecae may he slightly subopposite, but the internodes
are regular and normally and commonly hear two hydrothecwe, showing that the latter are
essentially paired, as pointed out by Bale.”  Such forms can he referved to the original genus of
the family, Sertularia.

The remaining forms agree in having the hydrothecee normally and regularly subopposite
to alternate, usually more or less embedded in the hydrocaulus; operculum of one flap (abcau-
line) or of two flaps; more than two (often many) hydrothecae to each internode, the latter
being of very irregular length even in the same colony. These forms we can refer to the old
genus Thuiaria.

1t will be noticed that seven of the nineteen genera admitted by Marktanner-Turneretscher
(see p. 89) are not included in the scheme as outlined above.  These scem to me to he untenable,
and the species included in them can be disposed of as follows:

Grammaria and Hypopy.eis do not helong to the Sertularida.

Calyptothuinrio and Symplectoscyphus should be united with Sertulurella, from which they
are not separated by what appear to me to be adequate characters.

Monopoma is quite a typical Zhuiaria, according to the scheme here adopted.

Desinoscyphns can with propriety be referred back to the old genus Sertularia. .

! Nouveau bulletin philomatique, décembre, 1812, p. 183.
2(iray, Radiata, List of specimens of British animals, ete., London, 1847, p. 68.

3 Kirchenpauer, Nordische Gattungen und Arten von Sertulariden, Hamburg, 1884, p. 29.

1The author does not ¢laim to have successfully zolved this problem, which appears with our present knowl.
edge to be insoluble, hut hopes that the arrangement suggested will be practical in fact, although unsatistactory
in theory. At any rate, it is the best that he has been able to devise alter very careful pondering of the subject.

5 Australian Hydroid Zoophytes, 1884, pp. 115, 116,
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Dynetinena should be dismembered, part of the species going to Sertularic and part to
Thuiaria, as ahove defined.

For convenience in referring specimens of American Sertularidae to their proper genera,
according to the plan adopted in this work, the following key is presented, with the confession
that, like all such keys, it is purely artificial and does not indicate the interrelationships of
these genera:

KEY TO TIE GENERA OF AMERICAN SERTULARID.E.

Tlydrothec all on one ¢ide of the branches, their distal ends heing turned alternately to the right and

LOTt - o o o e o e e e s emeemeememmsssesseesseToesSTSoSITeoTITTTTITTTITTTIIIIINAE Iydrallinania.
Hydrothece arranged on all sides of hranches.
Opereulum of one adeauline flap, no anastomosis of R T LT B Selaginopsis.
Opercalum of xeveral flaps, branches freely AnastOMOSIIE e Dictyocladivm.
ITydrothece arranged in pairs, cach pair being revolved o as to be at right angles to the pair immedi-
ately above AN DEIOW .« wetaemen o msse e s T T T (Sterrwrotheca.)!
Hydrothece always in two longitudinal rows.
Hydrothecwx in groups of pairs, the uppermost heing decidedly smaller than the lower.o.oooooenoeeen Pasythea.
Operculum adeauline, and of one flap.
Hydrotheeal aperture large, hody not flagk-shaped ... ooooon o Diphasica.
Hydrotheeal apertare small, Doy flask-shaped. .o hietinaria.
Operculum abeauline, of one flap, or of two or more flaps.
Opereulum of three or four picees.?  Hydrotheew strictly alternate, margin usnally toothed. ... Sertnlecrella.
Operculum of one (abeauline) flap, or of two, rarely three,” flaps.
1 vdrothecw strictly opposite, cach internode normally hearing a single pairo.oooooooooaooo- Sevtuderic,
Hydrotheewe subopposite to alternate, cach internode normally bearing more than two. ... Tlavaric.
Operculum wanting, margin round.
Branches normally arising from the lumen of a hydrotheca ... ooooooomiraa oo ( Theeneludinm.)
(fonangia normally arising from the Tumen of a hvdrotheva. ..o i Synthecivm.

In concluding this general discussion of the genera of the Sertularidee the author wishes to
explain his position in view of some of the more important objections which he apprehends will
be urged against the classitication here adopted.

Jiest. Tt will be said, and trathfully, that the system ix based on a heterogencous set of
characters, and that ditferent characters are used in defining certain genera from those used in
defining others.  Of course, the ideal system would be to find one or two characters that would
cuffice.  As amatter of fact, no writer could use more care and ability to effect this end than has
Levinsen, as we have scen; and his work has been chiefly valuable in demonstrating the impossi-
bility of such a method, at least so far as the Sertularidie are concerned. There is also a distinet
danger in confining diagnostic features within too constricted limits, and this is that it is almost
cortain to result in a most unnatural assemblage of species into genera which do violence to actual
affinities, 1s was done, for instance, when Zydrallmania was regarded as u plumularian onaccount
of using the one character of unilateral arrangement of hydrothecw.

With increase in experience the naturalist sees more and more clearly that all characters
pust receive due consideration, and that the fewer the characters used the less satisfactory will
he his groups, if he desires them to indicate real aftinitics.

Again, it has come to be recognized among systematists that a given character will often be
of the greatest value in one section of a family, or other group, while the same character is
comparatively worthless in another section of the same family or group.  Thus the operculum is
almost an ideal character to use in separating out the genus Diphasia, ws used by Levinsen, but
fails in Tholaria and Sertularia.

Socomd. A still more serious objection will doubtless be raised by those who will discover
intergrading forms between the genera that are here recognized.

I The Drackets indicate that the genus is not found in American waters.
2 Very exceptionally the hydrothecwe in thiy genus are without teeth, and the operculum is stretched like a
dramhead across the very wide, round aperture.
8 When three teeth are present, as in some of the Desmoscyphus group of Sertularia, the npper one i# much
emaller than the others, and the operculunt is very delicate, while the three-toothed forms of Sertulurelle have equal
and equidistant or conspicuous teeth, and the operculum is evident.
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In answer to this it must be urged that a condition, not a theory, confronts us, and it
appears to be impossible to break up the family Sertularida into groups that do not intergrade
to some degree. Reducing the number of genera will not help us, a statement that will be
confirmed by again turning to Levinsen’s attempt, in which he recognized but five of the nineteen
genera used by Marktanner-Turneretscher. Investigation shows that these five genera inter-
grade just as vexatiously as do the twelve included in my scheme, and the five genera are
individually much more unwieldy and difficult to manage than are the twelve. Thus there is
nothing lost in the delimitation of genera, and much gained in convenience when the larger
number is utilized. '

Here again the plasticity of the Hydroida as a group is the cause of much of our difliculty.
It secis that these lowly animals have not yet erystallized into definite and unvarying forms to the
extent that is found among the higher metazoa, and the result is that both specitic and generic
boundary lines are crossed in various directions, much to the perplexity of the systematist, as 1
have elsewhere attempted to illustrate.”  In this case it seems to me that we must abandon the
idea that & genus is untenable o long as there is any intergradation with other genera, and take
the position that a genus is simply a group of closely related species that are related more nearly
to each other than to members of other similar groups, and that the genus can be good, both in
practice and in theory, even if certain species do infergrade in some individual characters with
species of other genera.  We must remember, moreover, that all genera would intergrade with
other genera, were a complete record aceessible, and that generic distinetions must necessarily be
an expression of the gaps in our knowledge rather than of natural boundary lines.

I have taken the position indicated above in this work, and frankly confess that some of the
genera used intergrade with others.  These intergradations will be pointed out with care when
the severul genera are discussed later.

Distribution of American Sertularidze.
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Geograplical disteibution of Awmerican Sertularide
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Geographical distribution of dmerican Sertularidz—Continued.
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On account of the very marked difference between the distribution of the Sertularida and
that of the Plumularideae, it seems best to adopt a different classification of geographical regions
from that presented in the first part of this work.! The two groups have entirely different
conters of distribution. and the Plumularida are almost wanting in regions where the Sertularida
are most abundant. I have therefore adopted for the latter family the following regions:

Canapiay.—To inelude the North American coast region from Kastport, Maine, to the
Aretic Cirele, or the south end of (ireenland.

Norri Arraxtic. —From Eastport, Maine, to Charleston, South Carolina.

Wrst Ixpiax.- Including region south of Charleston, the Gulf of Mexico, Caribbean Sea,
North coast of South America to Brazil.

Braziriay.—From Northern Brazil to Southern Argentina.

PATAGONIAN.—-Southern Argentina, Patagonia, Terra del Fuego, Falkland Islands, and
Southern Chile.

Axreric. -All north of Arctic Cirele in general, but including the White Sea of Russia.

ALASKAN.— From Bering Straits south to and including Puget Sound.?

ALIFORNIAN. —From Puget Sound to and including Mexico.

Sovth Pactrice. —South of Mexico to the Patagonian region as here defined.

SeaxbINAvVIAN. — Including Denmark, Sweden and Norway to the Arctic Circle.

Brrrisir. - Including the British Islands and Helgoland,

ConTixeNTAL. — Including the coasts of Belgium, France, and Atlantic coast of Spain.

t American Hydrolds, Part 1, The Plunularidae, Washington, 1890, p. 49

28ee [lydroids from Alaska and Puget Sound, €. (L Nutting, Proceedings U, 8. National Museum, XN, 1899,
p. 742; alto Papers from the Iarriman Alaska Expedition, The IHydroids, Proceedings Washington Academy of
Sciences, 111, 1901, pp. 158 to 162.

5125—rr 2—04+——4
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MEDITERRANEAN. —Including the Mediterrunean proper and the Adriatic.

The other regions named ave self-explanatory. The few cases where American species are
found in regions not mentioned above are indicated in footnotes. :

It will he seen that most of these regions are quite arbitrary. and their fauna intergrade in
almost all cases.  Until a more serious and comprehensive study i made of the distribution of
all groups of marine organisms no tinal or even approximately satisfactory set of zoogeographical
regions can be made. In the meantime, however, cach worker can exercise his own judgment
in devising a scheme that will satisfy his special requirements and aid him in indicating the facts
of distribution so far as his field of work is concerned. It remains for some master mind to
correlate these various attempts into a well-digested zoothalassography.

The table given above will serve to indicate xome points of interest, the most notable heing
the richness of the sertularian fauna in the Alaskan region, in which 58 of the 131 species of
American forms are found. This may be due to the excellent work done in that region,
beginning with the extensive collections made by Dr. Dall and his party,' and terminating with
the notable collections made by the Harriman Alaska Expedition.* In the meanwhile the U. S.
Fish Commission steamer A/batross made very extensive collections during her several cruises in
Alaskan waters, the material of which is included in the present work.

Next to this region come the West Indian and the Arctic, with 35 and 29 species. An
examination of the table clearly reveals another fact, and that is that the sertularian fauna seems
to have its present center of distribution in the far north, probably in the Arctic regions, as is
indicated by the holarctic distribution of many speecies—a matter that the present writer has
already discussed.”

In working with material from the far north, particularly from Alaska, one is greatly
impressed with the luxuriance and thrifty appearance of the hydroids—an indication that the
region is peculiarly adapted to their needs. The finest specimens, both of campanularian and of
sertularian colonies, that the writer has ever seen came from the cold waters of Alaska. The
various Scandinavian writers have found a rich field for work in the hydroids, and Kristine
Bonnevie has produced a sumptuous monograph on the Hydroids of the Norwegian North Atlantic
Expedition. It seems, then, that the group has spread from the Arctic region southward on
both shores of the Atlantic and on the Pacific coast of North America, and there are so many
species common to these four regions that we can hardly escape the conclusion that the group,
at least in its present forms, had a polar origin. The number of species found in the West
Indian region would seem to militate against this view, but many of these belong to special
groups, such as the Desinoscyphus group of Sertrlaria, indicating that they have long been
separated from the ordinary types of the family. The Sertularidwe appear to have spread, from
whatever center, over the ocean floor throughout the world; at least they have been found in
every region where any considerable amount of dredging has been done. They must be quite
abundant in the Patagonian region, for the small amount of collecting done there has given us
no less than seventeen species.  Anstralia also has a rich sertularian fauna of about sixty species,
according to Bale,' which seems to be rather closely allied to the Patagonian forms, indicating
the possibility of an Antarctic center of distribution, for certain groups at least. The west
coast of South America seems to be the poorest in Sertularide of all the American regions
included in the table. This may be due to the comparatively few hauls made in these waters,
but probably indicates a real dearth in that region.

It is interesting to note the great difference shown in this table and the one on pages 49 to
51 of Part I of this work between the distribution of the Sertularidee and the Plumularidae, the
former having its greatest wealth of material in the Alaskan region and the latter in the West
Indies.

1Qee Clark, Report on the Hydroids collected on the Coast of Alaska and the Aleutian Islands by W. H. Dall,
Proceedings, Academy of Natural Sciences of Philadelphia, 1876.

2Gee Papers from the Harriman Alaska Expedition, XXT, The Hydroids, . C. Nutting, Proceedings Washington
Academy of Sciences, 1T, 1901, p. 157.

3 Hydroids of the Harriman Expedition, 1901, p. 162.

4 Catalogue of the Australian Hydroid Zoophytes, W. M. Bale, Sydney, 1884.

L
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Bathymetric distribution. —Here again it has seemed best not to follow the scheme adopted
in discussing the Plumularidie, on account of the great preponderance of shallow water forms in
the Sertularidie, and also for the reason that the table given for the Plumularida involved more
labor than is necessary in the case of other species, By giving the maximum and minimum
depth at which cach species is found it is thought that the table will be as useful as that given for
the Plumularidae, in which the record is maintained for all the intermediate zones, it heing, indeed,
more probable that the actual conditions of bathymetric distribution are thus presented, as it is
altogether more likely that the nonoccurrence of a species in the table given for the Plumularide
ix due to incomplete exploration than that the hathymetric distribution of these species is actually
discontinuous, as would he indicated by that table. In other words, we have a right to consider
that a species that has heen reported from 100 and 300 fathoms actually exists somewhere at a
depth of 200 fathoms. or that it has recently existed at that depth.

In comparing the two tables it becomes at once apparent that the Sertularid: are much
more generally found in shallow water than the Plumularidse. The proportion of shallow-
water forms—that ix, those found in less than 50 fathoms—heing a little over 75 per cent in
the Sertularidic and 50 per cent in the Plumularidse.  There are 41 per cent of the Sertularida
contined to the shallow-water zone, while there are only 33 per cent of the Plumularidwe confined
to the same zone.

The following table shows very plainly the difference in the bathymetric distribution hetween
the two families:

Comparatioe distribution at increasing depths.

Less ﬂl'{llli Over 50 J Over 100 Over 150 | Over 200 [ Over 500 © Over 1,000

‘ Family.

i A0 fathoms. fathoms. i fathoms, © fathoms. | fathoms. | fathoms. fathoms.

i ] - . R — —

‘ ’ DPer cent. Lercont. & Pereent. | Percent. | Per cent. ‘ Per cent. [ Per cent. |

‘ Phanunlaridae 0.50 0.63 } 0. 49 0.40 0.28 1 0.05 0.03
Sertularidic. . AT

‘ .40‘ .30‘ .26 16 .06[ .03

The following species of Sertularida have heen dredged at depths greater than 500 fathoms:
Diphasin: fallae, 1,210 fathoms  (Bonnevie); Diphasia tamariska, 660 fathoms (Bonnevie);
Nertnlurella lavsa, 600 fathoms (Allman); Sertularollo tricuspidata, 1,375 fathoms (Bonnevie);
Sertulardla tropica, 1,168 fathoms (Clarke).

The well-known Sertulurelln tricuspidato seems to have the greatest vertical distribution of
any sertularian, ranging from the littoral region to the depth of 1,875 fathoms. The only
American hydroid that has been found at a greater depth than this is iAgluophenopsis verrill/
Nutting, which was found at {,742 fathoms. In this e se, however, the known bathymetric
range is from 1,497 to 1,742 fathoms.'

SERTULARIA Linngeus (modified).

Trophosome. —~Hydrothecwe in strictly opposite or rarely subopposite pairs.  Stem and
branches normally divided into regular internodes, each of which bears a pair of hydrothe e,
but sometimes there are more than one pair to the internode, in which case the hydrotheca are
strictly opposite.  Operculum normally of two flaps.

Cronosome.—Gonangia oval or ovate, with a short collar and hroad aperture and no internal
marsupium.  An acrocyst is occasionally present.

This heing the original Linnman genus for the hydroids, it has necessarily suffered many
vicissitudes, most of which have been in the direction of closer and closer delimitation, Lamouroux
leading by separating what are now known as the Plumularide and also breaking the Sertularians
proper into two groups, Dynamena to include those with strictly opposite hydrothecwe, and
Nertularia those with more or less alternate hydrotheca.”  Were hoth these genera used in the
present work, the species that I include in Sertuliria would go into the genus Dynwnena.
Lamouroux alxo set aside the species now included in the Halecidse in the genus Thoa, afterwards

'See lart I, p. 49, * Bulletin philomatique, 1812,
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supplanted by Zaleeinin of Oken,' the species now included in the Lafoeida: in his genus Lafoea,
many of the Campanularidie in Laoueeder and Clytic. At nearly the same time (1516) Lamarck
issued the first edition of his classic work, Histoire naturelle des animaux sans vertébres, T1, in
which he separated most of the present Campanularidie under the name Campanularia, and the
Plumularidee under the names Antennidaric and Plhogularic, and retained the name Sertularic
for the species then known that would now be included in the family Sertularida. In the same
year, (1816),* Lamouroux published hix Histoire des Polypiers coralligénes Flexibles, ete., in
which he divided the sertularians into the genera Dasythea, which included the lusythea of sub-
sequent authors plus certain nonvelated forms, Dynaimend, including the forms that would he
placed in Sertuluria and Diphasio in the present work, and Sertulariu, including forms with
alternate hydrotheca, such as are now placed in Sertularellu, Thuiaria, Abietinarin, ete.

The next work of importance is that of Fleming,® who instituted the genus Thwiaria to
include what now would be called the typical species of that group. He followed Lamouroux in
the use of the generic name Dynanicna.

Johnston in his British Hydroid Zoophytes, 1828, returns to the use of the genus Sertuluwrin
in nearly its original meaning, drops the genus Dynamena, and adopts the genus Zhuiaria of
Fleming.

In 1862 Louis Agassiz® differentiated the genus Diplasia from the Sertularia ov Dynamena
of other writers, and uses the word Sertularie in a very restricted sense, including only Sertula-
ria argentea, Thuiaria cupressina, Abictinaria abictina, and A, glicnla. e also proposed the
genera Amphitrocha and Cotulina for certain species that are now included in Sertularella, and
Amphishetia for Sertulariv operculata.

With the great work of Hineks, British Hydroid Zoophytes, 1868, what may be called the
modern era began. He reinstated and modified the genus Sertwlurdlla,” which is by far the
largest in the family, if not in the entire order Hydroida, and also proposed the genus //ydrall-
mania tor the Sertularia faleata Linnmeus, which many writers had erroneously placed in the
Plumularidze.

The further vicissitudes of the genus Sertwl/aria arve sketched in preceding pages of the
present work, in connection with the general systematic discussion of the family.

POINTS OF INTERGRADATION BETWEEN SERTULARIA AND OTHER GENERA.

As above defined, the genus Sertularia is a well cireumseribed group, but in certain indi-
vidual characters it has points of contact with other genera, among which the following may be
found in species treated in this work:

First. With Thuiaria. Tn several cases, such as S. bispinosa, challengeri, and desmoides, the
internodes are of irregular length and hear more than a single pair of hydrothecze.  In all such
cases, however, the hydrothece are normally strictly opposite, and never subopposite nor subalter-
nate, as in Thocdaria.

Second. With Sertularella, in having a three-flapped operculum and three-toothed margin,
as in N, sertularioldes and N, brevicyathus.  Here, also, the hydrothecwe are strictly opposite and
not strictly alternate, as in Sertularello.

Third. With Thuiaria, in having a round aperture, without teeth, and an abcauline oper-
culum composed of a single flap as in N. desmoides. Here, also, the hydrothecz are strictly
opposite. In this case, there ix the further complication of extreme variability in the hydro-
thecal margin and operculum, there being an occasional hydrotheca in which the margin 1s
obscurely two-toothed, and the operculum apparently of two valves. In each of these cases it

1Tehrbuch der Naturgeschichte, 1815, p. 91.
?The nearly simultancous appearance of the works of Lamouroux and Lamarck have caused almost inextricable
confusion in the systematic treatment of this and of other groups of hydroids.  See Part 1, p. 54.

3 A History of British Animals, ete., Idinburgh, 1828, p. 545.

tContributions to the Natural History of the United States, 1V, 1862, p. 355.

SOriginally proposed by Gray.  List of the specimens of British animals in the collections of the British
Museum, Part 1, Radiated Animals.  London, 1847, p. 68,
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will be observed that the species is, on the whole, more closely allied to Sertwlaria as heve
defined than it is to the particular genus to which it approximates in the special character
discussed.

KEY TO AMERICAN SPECIEN OF SERTULARIA.

Colony branched, at least in typical specimens.
Branches regularly disposed.

Branches opposite - . e icieceeeireceeeiaieeessceeaeaeeeaaan pumtla.
Branches alternate.
Hydrotheca largely contingent in fromt ... .. . i versluysi.
Hydrothec:e seldom contingent in front oo ... .. o i it ia e e e e e oo Challengeri.

Branches loogely or irregularly disposed.
Hydrothecal teeth two, long, recurved, conspicuous.

One tooth much longer than the other. ... ... operculata,
Teeth approximately equal.
Gonangium with two lateral spines ... ... iiaiiiaiaaan bispinosa.
Gonangium without spines. ..o .. Ll pulchella.
Hydrothecal teeth not conspicuous.
Margin generally without teetho ..ol desmoides.
Margin with three unequal teeth oo L rathbuni.
Margin with two opposite teeth oo i gracilis,

Colony normally unbranched (one or two ungymmetrical branches may he present).
Tydrothece placed on front of stem, and largely contingent.

Hydrotheewe on proximal portion differing greatly from those on distal portion._...o.oo. o0 nayert.
Hydrotheewe alike on all parts of sten.
Chitinous processes projecting downward from bottom of hydrothece (..o .. o ... cornicing.
No noticeable chitinous provesses.
Colony and hydrothece of average size for this genns. ..o oL pourtalesi.
Colony and hydrothece very small, less than half the size of preceding species ..o .0 stookeyi.

Hydrothece not placed on front of stem, whether contingent or not.

Hydrothec:e contingent of average size, margin with three teeth Irevieyathus.

Hydrothecw contingent, very small, margin with three teeth - .o oo oo, Howersi.
[Tydrothece not contingent, margin two-toothed.
Distal part of hydrothece bent at right angles to proximal part ... .. oo tumida.
Distal part bent at much less than a right angle to proximal part ... ..o oo oiail. exigud.

SERTULARIA PUMILA Linnaus.!
(Plate I, figs. 1-30)

Sea-Oal Coralline Kius, Essay Nat. Hist. Corallines, 1755, p. 9.

Sertularic pumile Lisxges, Systema Naturie, 1758, p. 807,

Sertidaria pumile TaxNzvy, Fauna Suecica, 1761, p. 540.

Sertularia puniile Hourruyw, Natuurlyke historie, X'VII, 17611773, p. 527.
Sertilaria pumile Pavnas, Elenchus zoophytorum, 1766, p. 130.

Sertularic pronile Linyaus, Systema Nature, 12th ed., 1767, p. 1306.
Sertularic prmile Bopnagrr, in Pallas, Lyst der Plant-Dieren, 1768, p. 162.
Nertularic pumila Friis, An account of the Actinia sociata, ete., 1768, p. 434,

Sertularia pupa Mararrt, De Plantis Zoophytlx, ete., 1776, p. 25.

'Phe writer desires here to acknowledge his great indebtedness to a work written by Prof. Maurice Bedot,
entitled Matériaux pour servir & Phistoire dex Hydroides, published in Revue Suaisse de Zoologie, Annales de la
Société Zoologique Suaisse et du Musée d’histoire naturelle de Gendéve, Geneve. 1901,

This work ix invaluable to the systematist in the hydroids, as it gives a very complete bibliography of the group
up to the year 1820. Desiring to make the bibliography and synonymy of the Sertularida as complete as possible,
the present writer has included a number of references that he has not personally verified, taken from the work of
Bedot. Tn a great majority of cases the references have been verified, and it has thus been demonstrated that
Professor Bedot’s work has been very carefully done and iz entirely reliable.

This has made it possible to include other references found in Bedot’s work that I have been unable to verify.
I fcel confident that the nmmber of errors thus admitted will be found to be certainly no greater than would have
been found if I had personally verified every reference.

On page 143 will be found a list of works that are cited in the following pages, but which I have been unable to
consult. It will be understood that all of the references to these works are on the authority of Bedot, unless otherwise
stated.
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Sertularia pumila Groxovivs, Zoophylacium gronovianum, Pt. 3, 1781, p. 357.

Sevtudavia pumila Cavorist, Fil. Memoire per servire alla storia dei Polipi marini, 1785, p. 216,
Sertularia pumile Erus and Sonanper, Nat. Hist. Zoophytes, 1786, p. 40,

Sertularia pronile Wokins and Tleessr, in Pallas, Characteristik der Thierpflanzen, 1787, p. 169.
Nevtnlaria pumile GMELLN, in Linnweus, Systema Naturie, [3th ed., 1788-1793, p. 169.
Dynamena prmile Esvir, Die Pilanzenthiere in Abbildungen, IT1, 1788-1830, p. 196.
Sertulario pumila BerkExHOUT, Synop. Nat. Hist. Great Britain, 1, 1789, p. 215,

Sertularia pronilie Ouivi, Zoologia Adriatica, 1792, p. 288.

Sertularia pumile Ksper, Fortsetzungen der Pflanzenthiere, II, 1794-1806, p. 10.

Sevtularia pumila Bosce, Hist. naturelle des Vers, 1802, p. 195.

Sertularia prondle Turroxn, British Fauna, 1807, p. 212,

Sertularia tamarisca BerroLoxty, Rariorum Italice plantarum decas tertia, 1810, p. 106.
Sertularia prunila Jameson, (atalogue of animals of the clase Vermes, 1811, p. 564

Dynamena (Sertudaric) pronile Laxorrovx, Nouv. Bullet. des Se. par la Soc. philomatique, J1T, 1812, p. 184.
Nigelastrum (Sertularic) pumile Okex, Lehrbuch der Naturgeschichte, Pt. 3, 1815, p. 93.
Sertularia pumile Lasarck, Hist, Nat. des Anim. sans Vert., 11, 1816, p. 119.

Dynamena pumila Lamourouvx, Hist. des Polypiers, 1816, p. 179.

Sertularia pumila Srewarr, Elements of the Natural History of the Animal Kingdom, 2d ed., 11, 1817, p. 441,
Sertularia pumila Berroroxt, Specimen zoophytorum Portus Lun:e, 18149, p. 268.

Sertularia pumile Lavarcr, Hist. Nat. des Anim, sans Vertchres, 2d ed., 1836, p. 145.
Sertularia pumile Hassary, Ann. and Mag., VI, 1841, p. 168,

Sertularic pumile Hassarn, Ann. and Mag., VII, 1841, p. 284

Sertularic pumile MAcaILLIveRay, Ann. and Mag., IX, 1842, p. 463.

Sertularia pumile Gray, List British Animals, 1847, p. 70.

Sertularia pumila Joaxsrox, Hist. Brit. Zoophytes, 2d ed., 1847, p. 66.

Sertularia pumile ALDER, Catalogue Zoophytes Northwmb., 1857, p. 24.

Dynamena punile Acassiz, L., Contrib, Nat. Hist. U. 8., 1V, 1862, p. 326.

Dynamena pumila Packarp, Canadian Naturalist, Dec., 18653, p. 4.

Dynamena prmila KIrcHHENPAUER, Neue Sertulariden, 1864, p. 8.

Dynamena punila. Acassiz, A., North American Acalephwe, 1865, p. 141.

Dyncmena pumila VAN BENepEN, Faunee litorale de Belgique, 1866, p. 186.

Sertulericc punvilae Hineks, British Hydroid Zoophytes, 1868, p. 260.

Sertularic puanile VErrILL, Invert. Vineyard Sound, 1871-2, p. 732,

Nertuleria puniile Sars, Bidrag til Kundskaben, 1873, p. 49,

Nevtuleria prnile VERRILL, Proe. Amer. Assoe. Adv. Sei., 1873, pp. 370, 374,

Sertularia punile McInros, Ann. and Mag., 4th ser., XTI, 1874, p. 212,

Neptulerics punvile. VERRILL, Amer. Journ. Sci. and Arts, VII, 1874, p. 135

Sertuleeria prandle Scrvnze, Nordsee Exped., 1874, p. 132,

Sertnlaria pumile Covcirrrey, Ann. and Mag., 4th ser., X VI, 1876, p. 29.

Sertaleria pumile Crark, TTydroids of the Pacific Coast, 1876, p. 251,

Sertularie pumile MerBscurRowsky, Ann. and Mag., bth ser., I, 1878, p. 323.

Sertularia puinile Winragr, Om Internodiets, ete., 1879-80, p. 30+

Sertularic punile WiNter, Fortignelse di i Danmark Hydr., 1880, p. 245.

Sertularia pumila DE VARENNE, Sur la Reproduction des Polypes Hyd., 1882, p. 27.

Sertularia pumila WEIsMaNN, Entstehung der Sexualzellen, 1883, p. 169,

Dynamena pumila MARKTANNER-TURNERETSCHER, I ydroiden des k. k. naturhist. ITofmus., 1890, p, 239,
Sertularia pumila Bournsg, Iydroids of Plymouth, 1890, p. 396.

Sertularia pumila Drivscr, Tektonische Studien, 1890, p. 213.

Sertularia pumile Frwkes, Guide to Collector, 1891, p. 39.

Sertularic (Dyncomena) pumile Levinsex, Medusie, Ctenophorer, ete., 1892, p. 50.

Sertuluria pumila LEviNseN, Det Vidensk, Udbytte af Kanonbaaden “ Hauchs’” Togter, 1883, p. 370.
Sertularia pumile Crawrorp, Ann. and Mag., 6th ser., X'VI, 1895, p. 261.

Sertularic pumile Hartnavs, Hydromedusen IHelgoland, 1897, p. 451.

Sertularia prnila BoNNEVIE, Norwegian North Atl. Exped., 1899, p. 79,

Sertularia pumila Nurrie, Hydroids of the Woods Hole Region, 1901, p. 359.

Sertularia pumile Hararer, Amevican Naturalist, 1901, p. 384,

Sertularia pumila Wirreaves, Catalogue Marine Invert. Fastern Canada, 1901, p. 25,
Sertularia pumila SEMUNDSsoN, Islandske Hydroider, 1902, p. 63.

Trophosone.—Colonies growing in tufts from a creeping root stalk, attaining a height of
about 2 inches, stem not fascicled, straight, divided into regular internodes, each of which bears
a pair of hydrothecw, or a pair of hydrothece and a pair of branches; every third internode
usually bearing branches, each pair of hydrothecw: and their internode forming a triangle.
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Branches strictly opposite, springing from the hydrotheeal bases, themselves sometimes branched
unsymmetrically, divided into regular internodes cach bearing a pair of hydrothecwe.  Hydro-
theca strictly opposite, moderately distant, tubular, regularly carved, not adnate to cach other
in front, strictly lateral in position, nearly the distal half free, margin with two opposite teeth,
and a two-flapped operculum; aperture oval.

(Lonosome.—Gonangia borne on the front of the stem and branches, ovoid, with a very
narrow collar and broad aperture. When mature the gonangia are often surmounted by globular
acrocysts.

Distribution.— Almost throughout the Northern Hemisphere: Vineyard Sound (Verrill);
Straits of Belle Isle (Packard):; Nova Scotia (Dawson); coast of California (Clarke); Greenland
(Fabricius); White Sea (Mereschkowsky); Tceland (Swmundsson): Denmark (Winther); Norway
(Sars); Helgoland (Hartlaub); British coasts (Hincks); Belgium (Van Beneden); Naples, New
Zealand (Coughtrey).

This is one of the longest known and most widely distributed of the Sertularide, and
has been the subject of much investigation. Perhaps the most notable study of the species is
that given by the older Agassiz in his Contributions to the Natural History of the United
States, where will be found some superbly heautiful illustrations of the species, particularly its
reproductive parts. (Plate XXXIL)

SERTULARIA VERSLUYSI, new name.
(Plate 1, figs. 4-9.)
Desmoseyphus gracilis ALumax, Challenger Report, Hydroids, Pt. 2, 1888, p. 71.
Desmoseyphus inflatus VersLvys, Hydraires de 1a Mer des Antilles, 1899, p. 42.

Trophosome.—Colony growing from a creeping stolon and attaining a height of about 2
inches, but many specimens are not more than one-half inch high.  Stem not fascicled, sinuous,
divided into regular internodes, cach of which bears a branch and two hydrothecwe on one side
and a single hydrotheca on the other; nodes oblique.  Branches strictly alternate and regular,
andivided, projecting at nearly a right angle from the stem, and divided by straight nodes into
regular internodes. Hydrotheex widely separated laterally on the stem, where they are alter-
nate; strictly opposite on the branches, where the pairs are distant, heing separated by about
twice the height of the hydrotheca: and borne on the front of the branch. The individual
hydrothece are short and stout, each contiguous with its fellow for nearly its entire height, the
free distal ends having a horizontal upper outline and narrowing rapidly to a small bilobed
dorso-ventrally compressed margin.  In some specimens the hydrotheca are much more robust,
each pair, with its internode, making a triangular figure, ax in tig. 9. Versluys believes
that he found an operculum with a single flap attached to the abeauline side of the margin. My
own specimens appear to show two flaps, but the opercula ure badly ruptured and can not be
interpreted with safety.

(fonosome.—Not known.

Distribution.—Ott Bermuda, depth 80 fathoms ((Vuallenger); Cape Verde Islands, 25 meters,
(Versluys); found on floating gulf weed (Nlbatross).

An examination of Allman’s type of Desnoscyphus graciis shows that it agrees very exactly
with the excellent description given by Versluys of his 2. intlatus, the hydrothecwe on the stem
being strictly alternate as in Plate T, fig. 4, of the present work, and not opposite as figured
by Allman, Plate XXXIV, fig. 2.

M. Versluys was unavoidably misled by an incorrect drawing. The species is here placed in
the genus Sertularic and, as the name Sertularia gracilis is preoccupied, T take pleasure in
giving to this form the name of the first aathor who described and tigured it correctly.

Type in the South Kensington Museum, London. A fragment in possession of the author.
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SERTULARIA CHALLENGERI, new name.
(Plate 11, figs, 1-2.)
Desmoscyphtis pectinatus ALumax, Challenger Report, The Hydroids, Pt. 2, 1888, p. 71.

Trophosome.—Colony attaining a height of about 2 inches. Stem thick, not fascicled,
slightly sinuous, divided into regular internodes, each of which hears, in the portion of the type
examined by me, two alternate branches and six hydrothecw. Branches alternate, springing
from short processes of the stem, from which they are divided by two internodes, including a
short nonhvdrothecate internode; thick, divided into irregular internodes with a tendency to a
regular arrangement of two hydrothecwe to each. Hydrothecw strictly opposite, borne on the
front of the hranches, but seldom contingent, tubular, not noticeably swollen helow, the distal
portion bending gently outward and ending ina bilabiate margin, and a two-valved operculum.

(Fonosome.—Unknown.

Distribution.—Off Bahia (Allman): off Moneeur Island, Bass Strait, 38—+ fathoms (Allman).

The above description is based on a portion of Allman’s type kindly sent me by the South
Kensington Museum. The character that seems most marked ix the nonhydrothecate internode
at the base of each branch. The portion of the specimen examined also had the peculiarity of
having two alternate branches to each internode. The species is a typical Nesfulurio in the sense
used in this work. The name Sertuluria pect/nate being preoceupied,’ I herewith substitute that
of the famous vessel by which the type was collected.

Type.—In the South Kensington Museum, London.  Fragment in possession of the author.

SERTULARIA OPERCULATA Linnaeus.
(Plate 11, figs. 3-5.)

Sea hair Krias, Essay Nat. ITist. Corallines, 1755, p. 8.
Sertularic operendata TANN U8, Systema Naturee, 1758, p. 808
Sertularia operenlate Hourroys, Natuurlyke Historie, NV 1761-1773, p. 531

Sertudaria nwsueoides ParLas, Elenchug Zoophytoram, 1766, p. 132

Sertularia opereulate LINNEUs, Systema Nature, 1767, p. 1307,

Sertrderic wsneoides Bopoagrr, in Pallay, Lyst der Plant-Dieren, 1768, p. 164,

Sertedaria coperendata Mararer, De Plantis Zoophytis, ete., 1776, p. 26.

Sertularia wsneoides (GGrRoNovivs, Zoophylacium Gronovianum, 111, 1781, p. 357.

Sertularia operculaia Enuis and Sonaxper, Nat, Hist. Zoophytes, 1786, p. 39,

Nevtularvio wsneoides WiLkixs and Herssr, in Pallas, Charakteristik der Thierpflanzen, 1787, p. 170.
Sertularia operenluta GyeLIN, in Linneas, Systema Naturee, 13th ed., 1783-17493, p. 384,

Dyncinenn operculate Esper, Die Panzenthiere in Abbildung., 1, 1783-1830, p. 191,

Sertularic operenlata BergrNtour, Synopsis Nat. [ist. Great Britain, 1, 1789, p. 216,

Sertulurvia opereulate Siaw, Vivarium Naturae, ete., 1789-1813, pl. wvr

Sertutaria operculata Esper, Fortsetzungen der Pllanzenthieren, 11, 1794-1806, pl. 1v.

Sertulavia operculata Bose, Hist. Nat. des Vers, 111, 1802, p. 92.

Sertularic operculate TurroxN, British Fauna, 1807, p. 212,

Sertuluria opereulate J axesox, Catalogne of Animals of the Class Vermes, 1811, p. H64.

Dymcmena (Sertularia) operculate Lasotrorx, Nouv, Bullet. des Ne. par la Soe. philomatigne, 1812, p. 184,
Nigellastrum usneoides Oxkrx, Lehrbuch der Naturgeschichte, Pt. 3, 1815, p. 4.

Sertuluria operculata Tamarck, Hist. Nat. des Anin. sans Vert., 11, 1816, p. T18.

Dyncmena operevlate Liaxouroux, Hist. des Polypiers, 1816, p. 176.

Sertularia opereulata Stewart, Elements Nat. Hist. Animal King., I1, 1817, p. 441.

Sertularic operewlata Scarwrrcaeg, Handbuch der Naturgeschichte, ete., 1820, p. 427,

Dynamena operculate Lavovrovy, Exposition Méthodique, 1821, p. 12,

Dipucanena operculate FLEMING, British Animals, 1828, p. 544

Sertuiaria operculate Lavarck, Hist. Nat. des Anim. sans Vert., 1836, p. 144,

Sertularia operendate MacGiLLivray, Ann. and Mag., X, 1842, p. 464.

Dynconena operendata Jouxsrox, Hist. Brit. Zooph., 1842, p. 77.

Sertulurie operculate ALDER, Cat. Zooph. Northumb., 1857, p. 26.

cAmphisbetia opercudate Acassiz, 1., Cont. Nat. Hist. U. 8., IV, 1862, p. 355.

Dyncanena operendata Kircnexeaver, Neue Sertulariden, 1863, p. 8.
Dynamena fusciculata KircHENPAUER, Neue Sertulariden, 1863, p. 12.

! Lamarck, Histoire Naturelle des Animaux sans Vertéhres, 1816, p. 140.
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Sertularia operenlata Hixexs, Brit. Hydroid Zooph., 1868, p. 263,

Sertularia operendain MeInrosin, Ann. and Mag., 4th ser., X111, 1874, p. 213.

2 Sevtudaria opercduta Trodpsox, Ann. and Mag., Sth ser., 111, 1879, p. 106.
Nertulericc opercndafe WINTHER, Fortignelse de i Danmark Hydr., 1880, p. 266.
Sertularia operenlato Bave, Journ. Microscopic Society, Victoria, 1831, p. 34.
Sertularia opercudata Barg, Cat. Australian [ydroid Zooph., 1884, p. 67.
Sertularia operendata vox LEXDENFELD, Australian H ydromeduswe, 1884, p. 622.
Sertilaria opereulate ALLmaN, Challenger Report, Hydroida, Pt. 2, 1888, p. 61.
Sertularia operenlata Crawrorp, Ann. and Mag., 6th ser., XVI, 1895, p. 261.
Sertuluric operculuta BOXNEVIE, Norwegian North Atl. lxped., 1899, p. 79.

Trophosome.—Colonies growing in tufts of very slender, delicate stems, sometimes attaining
a height of 8 to 10 inches. Stem simple, straight, translucent, divided into more or less
regular internodes, each of which normally bears a pair of hydrothecee. Branches distant, alter-
nate, themselves profusely branched in a dichotomous manner and tending toward an orect
posture; internodes like those of the stem. Hydrothece rather distant, strictly opposite, lean-
ing forward, tubular, the abcauline side nearly straight, the adcauline side immersed except its
distal third; aperture large, beveled so as to face upward and slightly inward.  Margin with two
large abeauline teeth, one of which is much longer than the other and continued to a slightly
curved sharp point. Operculum very delicate, of two parts, one of which is much larger than
the other.

(Lonosome.—Gonangia borne on stem and branches, long, ovate, with large distal aperture
and operculum, and no neck.  Walls perfectly smooth externally.

Distribution.—Almost world-wide, except on the coasts of the United States. Arctic
Atlantic (Bonnevie); Denmark (Winther): British coasts (Hincks): Belgium (Van Beneden);
near Azores, 430 fathomx (Allman): Africa (Busk); Australia (Bale); New Zealand (Thomp-
sony; cAlbatross Station 2770, lat. S. 48 37, long. W. 65~ 46/, 53 fathoms; Alhatross Station
9772, lat. S. 52 147, long. W. 68 13, 31.5 tathoms: Albatross Station 2773, lat. S. 52 23, long.
W. 68 11, 10 fathoms; Albatross Station 2775, Straits of Magellan, 29.5 fathoms: Albatross
Station 2777, Straits of Magellan, 19.75 fathoms.

The distribution of this beautiful sertularian is quite unusual, reaching from the Arctic
Ocean to the Straits of Magellan.  As yet it has not heen reported from the coasts of the
United States.

SERTULARIA PULCHELLA (d'Orbigny).
(Plate T, figs. 6-7.)

Dyincmena pulehella  Orpraxy, Voyage dans 1" Amdérique méridionale, 1846, p. 26,

Sertularic furcata Trask, Proc. Calif. Acad., Muarch, 1857, p. 112

Sertuleria furcale Acasstz, North American Acalephie, 1865, p. 145.

Sertuluria frrcata Crark, ydroids of the Pacific Coast, 1876, p. 258. .
Sertularia furcate Torrry, Hydroida of the Pacific Coast, 1902, p. 68.

Trophosome.—Stem short, unbranched, rooted hy a creeping stolon, simple, spreading in
every direction forming dense verticillated clusters around the pieces of fucus on which it is usually
found, attached to the stolon by ashort, slender, twisted process about the length of an internode,
divided by transverse joints into short regular internodes cach bearing a single pair of hydro-
thecwe: color corncous,  Hydrothece opposite, deeply immersed in the stem, with the two large,
<hort teoth on the outer margin and a large aperture generally reaching to the stem.  (Clark.)
Gonothecre large, sessile, generally horne near the base of the stem, though

Gonosone.
occasionally found scattered over the entire length, of an elongated oval form, sometimes slightly
compressed, with a large, circular, terminal aperture. (Clark.)

Distribution.—Bay of San Francisco and Farallone [slands (Trask): Santa Cruz, Bay of
Monterey, San Diego, Santa Barbara (Clark); San Pedro, Coronados Islands (Torrey). Shore
to 24 fathoms. Patagonia (d’Orbigny).

I have not seen this species, and the above description is copied entire from that of Clark, who
was the first one to give a complete description, including gonosome.’  The beautiful figures

ITorrey claims to be the first to describe the gonosome of the S. furcate, when, eariously cnough, the paper of
Clark’s which he cites gives both a clear description and a good figure of hoth trophasome and gonosome.
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given hy d’Orbigny muke it practically certain that his species was identical with the one described
long afterwards as Sertulario furcata by Trask and universally accepted by later writers under
the latter name.  This species differs from N, operculate in having the two conspicuous hydro-
thecal teeth of the same size.  On the other hand, S. pulchella is closely allied to S. bispinosa
Gray, from which it differs in having no spines to the gonangiam.

SERTULARIA BISPINOSA (Gray).
(Plate T, figs. 8-11.)

Dynamena bispinosa Gray, Dieffenbach, Travels in New Zealand, 1842.

Dynamend bispinose Hurrow, Trang. New Zealand Inst., V, 1872.

Sertularia bispinosa Covanrrey, Trans, New Zealand Inst., VII, 1875, p. 284.
Sertularia bispinosa CovcHTrEY, Ann. and Mag., 4th ser., X'VII, 1876, p. 27.
Sertularia bispinose voN LENDENFELD, Australian Hydromedusewe, Pt. 3, 1883, p. 407.
Sertularia bispinose BaLg, Catalogue Australian Hydroid Zoophytes, 1884, p. 68.
Diphasia symmetrica Vox LENDENFELD, Australian Hydromedusewe, Pt. 3, 1884, p. 414.
Sertularic bispinose Vox LENDENFELD, Australian Hydromeduse, Pt. 5, 1884, p. 622.
Diphasic symmetrice Vox LENDENvELD, Australian Hydromedus:e, Pt. 5, 1884, p. 623.

Trophosome.—Colony attained a height of 6 to 8 inclLes (Bale). Stem not fascicled, bearing
hydrotheca throughout, internodes irregular, nodes distant, branches irregularly alternate, them-
selves branching dichotomously, internodes as in stem, a hydrotheca in the axil of each branch.
Hydrotheca strictly opposite, not leaning forward, well separated in front, tubular, but some-
what flask-shaped, adnate to the stem or branch by one-half the adcauline side, distal end
narrowing to a moderately large aperture, margin with two abcauline teeth. Operculum not
evident in specimens examined. Entire periderm thick and heavy, giving a rigid aspect to the
colony.

(Fonosome.—Gonangia large, obovate, with two flattened spines, one projecting from ecach
shoulder; aperture large, with narrow collar or neck.

Distribution.—East Coast of South Amevica, Albatross Station 2771, lat. 5. 51° 34/, long.
W. 682, 50.5 fathoms. New Zealand (Hutton); Australia (Bale); “Trod. Hav.,” (specimen from
Levinsen.)

The above description is taken from a specimen from Professor Levinsen and labeled “*«.
bispinose Gray, Trod. Hav.,” which agrees quite exactly with the description given by Bale, and
the specimen dredged by the U. S. Fish Commission steamer .[/batross off the cast coast of
South America. This species seems much more rigid in habit than N, operculata, and the differ-
ence in the hydrothecal armature is reinforced hy the conspicuous flattened spines on the
gonangia.

SERTULARIA DESMOIDES Torrey.
(Plate T11, figs. 1-3.)

Sertularic desmoides Torrey, Hydroida of Pacific Coast, 1902, p. 65.

Trophosome.—Colony very straggling and irregular in growth, arising from a creeping root-
stalk and attaining a height of about 2 inches.  Stem very long and slender, divided into irregular
internodes, each of which bears one or more pairs of hydrothecwe, branches exceedingly irregular
in their disposition, sometimes being very distant and forming a right angle with the stem and at
others forming an irregular tuft at the distal end, internodes variable, sometimes absent from
the greater part of a branch, and at others being divided by fairly constant joints placed a short
distance below the hydrothecwe. Hydrothecw strictly opposite, pairs usually quite distant but
sometimes only moderately so, contingent in front for less than half their length, the distal por-
tion curving outward and ending in an apparently round or oval aperture, facing outward and
a little downward; no marginal teeth as a rule, but at times the margin has two obscure teeth.
Operculum usually of one flap attached to the abcauline side, others with two ill-defined flaps,
and again there will be two flaps, one above another, hoth attached to the abeauline side,
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(Fonosome. —* Gonothecie horne on stem : sessile, ovate with a wavy outline and broad
round aperture: half ax broad ax long. Single gonophore centrally placed, with coenosarcal
processes connecting it on all sides with gonothecal walls.” (Torrey.)

Distribution.—San Diego, San Clemente Island, San Pedro, California, 1-42 fathoms (Torrey).

s ) ’ )
Albatross Station 2939, lat. N. 33° 36", long. W. 118~ 0% 30", 27 fathoms.
Type.—In the collection of the University of California.

SERTULARIA RATHBUNI, new name.
(Plate 111, figs. 4-9.)
Thuiaria sertularioides ALLMAN,! Memoirs Mus. Comp. Zool., 11, 1877, p. 28.
Desmoscyphus dubinasi VersLuys, Hydraires Calyptoblastes recueillis dans la Mer des Antilles, 1899, p. 38.

Trophosome.—Colony consisting of main stem and irregularly disposed rigid branches,
attaining a height of three inches.  (Allman.) Stem without nodes on distal portion, with irreg-
ularly disposed nodes on proximal portion where the internodes are long and tend to bear each
a single pair of hydrotheeae. Hydrotheca strictly opposite, roughly tubular, narrowing some-
what at both ends, contingent in front for about half their height, separated behind, ending in a
margin with two large lateral and one small superior tooth, the latter inconspicuous and easily
overlooked. Operculumn with three flaps or valves.

Gonosome.—Not known.

Distribution.—Gulf of Mexico (Allman); Dry Tortugas, 45 m. (Versluys).  _Albatross Station
2389, lat. N. 297 28', long. W. 877 56’; depth, 27 fathoms.

It seems to me to he altogether likely that Allman has tfigured the posterior aspect of this
species, which will account for the separation of the pairs of hydrothecas as shown in his figures.
The figure given by Verstuys? and that drawn by me agree with Allman’s figures. The three
teeth of the hydrothecie might easily he mistaken for two, unless special care were taken.  They
are unmistakably present, however, in my specimens,

Type in the Museum of Comparative Zoology, Cambridge, Massachusetts.

SERTULARIA GRACILIS Hincks.
(Plate 111, fig. 10.)

Sertularia pumila var. B. Jorrssrox, British Zoophytes, 1848, p. 469.

Sertularia gracilis Hassavn, MSS. (according to Hincks).

Sertularic gracilis TIiscks, British Hydroid Zoophytes, 1868, p. 262.

Sertularia gracilis VERRILL, Am. Journ. Sci. and Arts, X, 1875, p. 43.

Sertularia gracilis Markranyer-Trrxerrrscier, Hydro des k. k. Hofmuseums, 1890, p. 240.
Sertulieria gracilis Pierer and Bepor, Rés. Camp. Se. Ilirondelle, XVITLL 1900, p. 23.

Trophosome.—Colony small, rarely attaining a height of & inch. Stem not fascicled, slender,
often unbranched, divided into long and irregular internodes.  Branches irregular, often want-
ing, and like the stem in all particulars.  Hydrotheer strictly opposite, pairs distant, the mem-
bers of a pair contiguous in front and with their distal half free and regularly curved outward;
margin with two opposite teeth and a two-flapped opereulun.

(Gonosome.—Gonangia borne on front of stem, large. obovate, with a wide neck and narrow
hut distinet collar. and evident operculumn.

Distribution.— Naushon, Coast of Massachusetts (specimen in U. 8. National Museum);
Shetland (Norman); St. Malo (v. Marenzeller).

"This species was formerly confounded with S. pumeila, but is much more slender and delicate,
with more distant hydrothecze,

1In changing the genus of thix species to Sevindaria the name would hecome Seetuluria serbulurivides, a name pre-
occupied by Bale, Catalogue of the Australian Hydreid Zoophytes, 1884
:Hydraires Calyptoblastes recueillis dans la Mer des Antilles, 1899, p. 39, fig. 8.
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SERTULARIA CORNICINA (McCready).

(Plate TV, figs. 1-5.)

Dynamena cornicine McCrEADY, Gymmnophthalmata of Charleston Harbor, 1858, p. 204.
Dynamena cornicina Ao Adassiz, North American Acalephee, 1865, p. 142,

Sertularia cornicing VErRrILL, Invert. Vineyard Sound, 1871-72, p. 733,

Sertularia cornicina VERRILL, Amer. Journ. Sei. and Arts, ITI, 1872, p. 437,

Sertwlaria compleaa Crarke, Bull. Mus. Comp. Zool., X, 1879, p. 245,

Sertularic complera Barg, Proe. Linn. Soc. New South Wales, IHI, 2d Ser, 1888, p. 769,
Sertularia cornicing NurriNg, Tydroids of the Woods Hole Region, 1901, p. 359.
Sertularia complexa Nvrring, Hydroids of the Woods Hole Region, 1901, p. 360.
Sertularia cornicing 11ararrr, Amer. Nat., 1901, p. 390.

Trophosome.—Colonies growing in the form of erect unbranched stems, often bearing closely
associated colonies of a parasitic campanularian, /lebella cilearata, and growing from a creeping
root stalk, and attaining a height of about one-half inch. Stem delicate, straight, with a
pinched place near its base, divided into regular internodes, each of which bears a pair of hydro-
thecze. Hydrotheca tubular, strictly opposite, rather distant, adnate in front for about two-
thirds their length, the free distal portions being bent rather abruptly outward; margin with
two broad opposite teeth; operculum of two flaps. The height of the hydrotheca is usually
about equal to that portion of an internode that lies hetween the hydrothecal base and the node
below. There are usually four chitinous points extending downward into the cavity of the stem
from the bottom of each hydrotheea. Hydranths of the usual sertularian type, capable of pro-
truding far beyond the hydrothecal margin, as in fig. 1.

(Fonosone.~—Gonangia borne singly or in pairs at the base of the stem, subglobular in form,
with a narrow round collar and large aperture, sides beautifully and regularly annulated.

Distribution.—Charleston Harbor (McCready): Woods Hole, Massachusetts (Nutting);
Pourtales Plateau (Nutting); Yucatan coast, attached to an alga (Clarke); Australia (Bale).

This beautiful species has a curious distribution, being reported only from the widely separated
regions noted above. There seems to be little doubt that Bale rightly identified his Australian
specimens, and he also was the first to describe the profusely annulated gonangia, a type rarely
seen in this genus.

The Woods Hole specimens were found first by Mr. Walmsley, and, like those originally
described by Clarke, were always found growing on algwe. I am unable after careful study to
separate the S. compleca, Clarke, from the present species, although 1 did so in a former work.'
The characters there given are found to intergrade upon the examination of more material.  The
fact that the form called S. cornieing in that work always bore the parasitic [lebdlla calearata,
while the gonangia were always found associated with the S. comnplere of that work, even at the
same time of year, would render the identity of the two species doubtful.  In the abhsence of any
good morphological character, however, it seems best to combine them, although 1 do so with
considerable hesitation.

Type.—Destroyed by fire in Charleston during the Civil War.

SERTULARIA MAYERI, new species.
(Plate V, figs. 1-4.)

Trophosome.—Colony unbranched, springing from a creeping root stalk, and attaining a height
of about one-half inch.  Stem constricted basally and divided into regular long internodes, each
of which hears a pair of opposite hydrothecw on its anterior side and tapers slightly at each end.
Hydrothecse with their bases a little below the middle of the internodesand contiguous for about
half their adeauline sides.  The distal hydrothecwe and those in a young colony are larger in their
basal half and gradually narrow to a tubular distal portion which points outward and upward,
ending in a three-toothed margin and appressed aperture. Operculum very delicate, apparently
of two flaps. The proximal hydrothecw are tubular, but little larger basally and bent abruptly

! Hydroids of the Woods Hole Region, 1901, p. 360.
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outward at about their middle, so that their distal half is at right angles with their basal half and
ends in o delicate collapsible tube, the margin and opereulum of which is o thin that no constant
form can he discerned.  Entire colony excessively thin and delicate.

Gonosome. —Not known.

Distribution.—Shallow water between Eleuthera and Little Cat Islands, Bahamas; on float-
ing seaweed. Great Babama Banks (Bahama Kxpedition from the State University of Towa).
Albatross Station, 2369, Gulf of Mexico, 26 fathoms: . 1/batross Station, 2617, lat. N. 83 87" 80",
long. W. 77 36’ 30", 14 fathoms; off Cape Romanes (Moser).

Type slides.—Cat. Nox. 18661, 18663, Mus. State Univ. lowa; Cat. Nos. U.S.N.M. 18719,
187205 also in the collection of the author.

SERTULARIA POURTALESI, new name.

(Plate V, fig. 5.)

Sertulario distans' ALuax, Mem, Mus. Comp. Zool., V, No. 2, 1877, p. 25.
Dynamena distans Cuarke, Bull. Mus. Gomp. Zo0ol., V, No. 10, 18749, p. 246,
Sertularic distans MARKTANNER-TURNERETSCITER, Hydr. des k. k. naturhist. Hofmuseums, 1890, p. 239,

Trophosome.—Colony unbranched or with a few irregularly disposed branches, attaining a
height of 1% inches.  Stem divided into long, irregular internodes, each of which bears one or
more pairs of opposite hydrothecw, the pair heing on the distal half of the internode when but
one pair is on that internode.  Branches, when present, projecting from the stem in an exceed-
ingly stiff and ungraceful manner. Hydrotheca longer than in most of the closely allied species,
distant, tubular, contingent in front for a varyving portion of their length. the distal portion
heing curved gently outward and ending in a margin which is very thin and ill-defined in tex-
ture, but bears two teeth and an operculum of two flaps.

Gonaosome. —Not known.

Distribution.— Albatross Station 2369, lat. N. 20 16" 30", long. W. 85v 32/, 26 fathoms;
Station 2815, lat. N. 24° 26", long. W. 81< 48" 15", 37 fathoms; Station 2409, lat. N. 27% 04, long.
W. 83° 217 153", 26 fathoms: Station 2465, lat. N. 45- 35, long. W. 55% 01', 67 fathoms; off Ten-
nessee Reef, depth 2 fathoms (Allman): near Tortugus, 36 fathoms (Clarke): Sargassa Sea, on
Fouens (Marktanner-Turneretscher); Pourtales  Plateau (Bahama Expedition from the State
University of Towa).

The specimens from the Pourtales Plateau on which this deseription was based were
compared directly with the type in the Museum of Comparative Zoology and found to agree.
It helongs to the Desmoscyplies group, Allman’s drawing having evidently been made from the
posterior aspect of the colony. The hydrotheca vary considerably in shape.

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

SERTULARIA STOOKEY]I, new species.
(Plate V, figs. 6-7.)

Trophosome.—Colony consisting of unbranched stems springing from a crecping root-stalk
and attaining a height of about one-third inch.  Stems constricted basally and divided into regular
internodes, except proximal portion where the nodes hecome indistinet or obsolete: internodes
long and slender, the hydrothecae being placed in front of the distal half, the nodes being just
above the hydrothece.  Hydrotheca strictly opposite, adnate to each other by about the basal
one-third of their adeauline wall, the line of juncture heing straight: basal portion not distinctly
swollen, distal one-half free, a slender cone in shape projecting at an angle of about 45 degrees
with the stem, and ending in a bidentate margin and two-flapped operculum.

Gonosome. —Gonangia horne at bases of colonies, large, oval, with a straight narrow collar,
wide narrow aperture, and operculum; pedicel very short.

IThis name was preoccupied by Lamouroux, Histoire des Polypiers coralligénes flexibles, vulgairement nommés
Zoophytes, 1816, p. 191, for a campanularian, and was wsed later by Lamarck, ITistorie naturelle des Animaux sans
. ! I ’ b v ’
vertébres, 2d edition, 1836, p. 151.
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Distribution.—Found on floating scaweed on the Great Bahama Banks (Bahama Expedition
from the State University of lowa).

This species is more delicate, and the hydrothece are more slender than in other species of
this group. I take pleasure in naming it after Professor Stookey, member of the Bahama
Expedition.

Type stides.—Cat. Nox. 18665, 18666, Mus. State Univ. lowa; Cat. Nos. 19710, 19711,
U.S.N.M.: also in collection of the author.

SERTULARIA BREVICYATHUS Versluys.
(Plate VI, fige. 1-2.)

Desmoseyphngs brevieyathus Versioys, Hydraires Calyptoblastes recueillis dans la Mer des Antilles, 1899, p. 40.

Trophososie.—Colony consisting of an unbranched stem springing from a creeping root-stalk.
Stem divided into regular long internodes, each bearing a pair of hydrothece on its distal half,
and being enlarged at the middle to form a hase of support for the hydrothecw, the proximal
and distal portion of cach internode heing narrowed. Hydrothecwr strictly opposite, turgid
below, the inner outline being nearly a semicircle, the two of a pair being contiguous in the
front of the stem on account of the extent to which they embrace the latter, but they are not
placed in front as in typical species of the Desmoscyphus groups; distal portion directed
outward and narrowing rapidly to the three-toothed margin; operculum two-flapped.

Gonosome.~—Not known.

Distribution.—Between Eleuthera and Little Cat islands, and near Spanish Wells, Bahamas
(Bahama Expedition from the State University of lowa); ‘ape Verde Islands, 25 meters (Versluys).

The specimen above described was collected by the Bahama Expedition from the University
of Towa. The hydrothece are somewhat more slender distally than indicated by Versluys’s
figures, but some individuals agree with them exactly.

Type.—In the collection of Comte R. de Dalmas.

SERTULARIA FLOWERSI, new species.

(Plate VI, figs. 3—4.)

Trophosome.—Colony minute. consisting of a very slender unbranched stem, attaining a
height of about one-fourth of an inch.  Stem divided into long, slender internodes by nodes
placed immediately above the hydrotheca. Iydrotheca very small, in strictly opposite pairs,
which are situated on the distal ends of the internodes, distant, placed on the sides of the stem
which they embrace, 5o as to be contiguous in front forabout half their height: margin tridentate
with a two-valved operculum. Inconspicuous chitinous processes cxtend downward from the
bottoms of the hydrotheca, as in 8. cornicina.

Gonosome.—Not known.

Distribution.—Dredged near Habana, Cuba, from a depth of about 150 fathoms. Collected
by the Bahama Expedition from the State University of Lowa.

This is the most slender and delicate species of Sertularia that the writer has seen. Named
in honor of Capt. Charles B. Flowers, of the Bahama Expedition.

Type.—In the Museum of Natural History, State University of lowa.

SERTULARIA TUMIDA Allman.
(Plate VI, fig. 5.)

Sertularice tumida, Auinan, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 23.

““ Tpophosome.—Hydrocaulus attaining a height of three-fourths of an inch, simple, inter-
nodes of moderate length, thinning away for some distance below each pair of hydrothecz.
Hydrothece opposite, short, tumid below, adnate to the stem for about half their length, and
with the distal half free and diverging at nearly a right angle.”

Gonosone.—Not known.

Distribution.—Tortugas, shallow water (Allman).
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T'have not seen this species and quote the original description entire. It is quite possible that
the species s identical with Sertularia brevieyathus, which was collected by Versluys at the same
place, but this point cannot he determined except by a comparison of the two types.

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

SERTULARIA EXIGUA Allman.
(Plate VI, fig. 6.)
Sertularia coigue ALLMaN, Mem. Mas, Comp. Zool., V, No, 2, 1877, p. 24,

** Trophosome.—Hydrocaulus minute, simple, attaining a height of about one-fourth of an
inch; internodes very short, not prolonged by an attenuated continuation below the pairs of
hydrothece.  Hydrothecwe opposite, not tumid below; free and divergent on their distal half,
and with the opposed sides of each pair parallel to one another.”

Gonosome.—Not known.

Distribution.- -Off Cape Fear, 9 tathoms (Allman).

I'have not seen this species and have copied the original description entire.

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

THUIARIA Fleming (modified).

Trophosome.—Hydrothecae normally subopposite to alternate. and more than two to cach
internode.  Internodes vary greatly in length. Hydrotheer with smooth margin, or with one
or two teeth, usnally more or less immersed in the hydrocaulus. Operculum of one abeauline
flap, or of two tlaps.

(Gonosome.—Gonangia oval, with large terminal aperture, unornamented or with one or two
spines on the shoulders.

As before intimated, this genus ax established by Fleming (1828) was very much restricted,
containing but two species, and hased solely on the immersed condition of the hydrothecs. There
was no change made by either Johnston (1848) or Hincks (1868).

In his diagnoses of new genera and species of hydroids Allman! adopted a new
criterion for the genus, holding that the best character was based on the division of the
hydrocaulus into internodes, there being an internode to each pair of hydrothecs in Sertularia,
Sertularella and Diphasia, “while in Thuiuria the joints oceur at distant and, for the most part,
irregular intervals, thus leaving numerous hydrotheca to he carried on each internode.” He was
thus led to admit such species as Sertilaria argentea and S. cupressing into the genus, as is done
in the present work. In his report on the hydroida of the Challenger Expedition (1888) Allman
maintains this same position.

In his Catalogue of Australian Hydroid Zoophytes (1884) Bale givesa further eriterion. His
definition of 7%uwiarin is **Zoophyte plant-like—Hydrothecw biserial, not in pairs, usually more
or less immersed.” He points out the distinction between the hydrothecwe being in two series
and being in pairs.  This, however, often seems to depend on the thickness of the hydrocaulus.
If it is very thick there are two series, while it often happens that on the more slender distal
branches the hydrothecw are regularly subopposite or alternate, or in pairs, as Bale uses the term.

Levinsen in his Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, p. 193, defines
the genus as follows: ““Apertura hydrothecre rotundata (ovalis vel semicircularis). ‘Collare’ et
‘dentibux’ nullis instructa.  In margine exteriore (abcaulini) valvula opercularis affixa est.”  Like
the other genera founded on the characters of the margin and operculum, thix one includes forms
that the present writer and others regard as generically distinet, as Selaginopsis alternitheca
Levinsen, and excludes others that ave very closely related, as Z%wiuria dalli or T. robusta
Clark or 7. thuiarioides Clark, the latter being a typical thuiarian, but with an adcauline
operculum. Morcover in some cases certain parts of a colony would belong to 7huiaria, and
others not, were the definition of Levinsen adhered to, as 7. robusta, in which part of the

Yournal of the Linnwan Society, Zoology, X11, 1874, p. 267.
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hvdrothece have two teeth and a two-tlapped operculum and part no tooth and a single-flapped
operculum.

The genus, us | have defined it, is confessedly the least natural and satisfactory of those
admitted in this work.

POINTS OF INTERGRADATION BETWEEN THUIARIA AND OTHER GENERA.

First. With Nestwlaria, in having the hydrothecal margin with two teeth and a two-flapped
operewlum, as in 7% argenteay T sindilis, T tencra, 1 fabroeddoand 70 cupressina. Inall of these
cases there are many hydrothecs to an internode, and they are not strictly opposite.

Second. With (Ab/etinaria in having an adeauline operculum, asin 70 #hwiarioides Clark. In
every other respect, both in trophosome and in gonosome, this species iz w typhical Zhwiaria.

KEY TO AMERICAN SPECIES OF THUTARILA.

Hydrothecal margins smooth, except on distal ends of Dbranches, where they are bidentate.  Operculum of one
abcauline flap.!
Branches springing from all sides of stem.
Colony in the form of a stiff ““bottle brush’™ ... e thuja.
Colony not so stiff and rigid.
Hydrothecwe alternate.

Margin produced on outer side into prominent recurved hooks. ..o .o o .o il elegans.
Margin smooth, except on distal parts of branches; where there are two strong teeth . ... __. robusta.
Hydrotheew sub-opposite, margin smooth, operculutn adeauline ... ... ... ... thuiarioides.

Branches alternate.
Hydrothecwe opposite.

Apertare round, facing directly outward ... Ll polyedarpa.
Aperture facing outward and upward, margin produced into a prominent lobe on adeauline
side and appressed to SteIn . . L e fuwrilee.
Hydrothece alternate.
Hydrothecwe entirely immersed, aperture strietly vertical .o ... ... .. ... ... mumerse.
Distal end of hydrothecie free, aperture facing outward and upward. ... oo oo vaa.s. lonchilis.

Hydrothecal margin toothed, operculum with two flaps.
Hyvdrothece strictly alternate.
Branches opposite L i titeitmen tememeana cmam e ——aaaas plumulifera.
Branches not opposite.
Margin with two large pointed teeth.

Entire adcauline hvdrothecal wall adnate - ..o L ... PUOSISSINL.

Distal half of adeauline wall free . et diffuse,
Hydrothece sub-opposite, marginal teeth two, opposite.

No hydrothecae on stenn L i iiiieeeeeeeceeeeceececseaam—a—aaa- dalli.

Hydrotheea on stem.
Hydrotheca flaxk-shaped, their long axes not parallel with sten.

Hydrothece with unequal teeth Lo oo oL ... letiaserdd o,
Hydrothecwe with equal teeth . .o ol similis,
Hydrothecie tubular, their long axes parallel with stem. .. ... . ... ... . ... tubuliforos.
Hydrothece sub-opposite, one or two marginal tecth.
Branches alternate, and usually undivided, hydrothece not immersed. oo o oo ool tenera.
Jranches in a spiral, usually divided dichotomously.
Spiral close, colony forming a dense tuft. ...l Jfabricii.
Spiral loose, hydrothece not greatly immersed ... ... ... argented.
Spiral loose, hydrothecwe extensively immersed, their axes not parallel with stem ... __ . _. UPressing.
Spiral loose, hydrothecwe extensively immersed, their axes parallel with stem. . ... .......... -« .plumosa.

THUIARIA THUJA (Linnzus).
(Plate VII, figs. 1-3.)

Bottle-brush Coralline Fuiis, Fssay Nat. Hist. Corallines, 1755, p. 10.
Sertularia thuje Linsges, Systema Natarie, 1758, p. 809,

Sertularic thijo Hovrrevs, Nataurlyke Historie, 176117753, p. 543.
Sertularia thuja Pavvas, Elenchus Zoophytoram, 1766, p. 140,
Sertularic thuja 1ax s, Systema Naturwe, 12th ed., 1767, p. 1308.

I Except in the case of T. thuiarioides Clark.
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Sertularia thije Bopparrr, in Pallag, Lyst der Plant-Dieren, 1768, p. 175.

Nertulavia e Aararrn, De Plantis Zoophytix et Lithophytis, 1776, p. 29.

Sertularia thuje Fasrierrs, Fauna Grenlandica, 1780, p. 444

Sertularic Hja Groxovivs, Zoophylacium gronovianum, 11, 1781, p. 358,

Sertularic thije Eves and Sonasver, Nat. ITist. Zoophytes, 1786, p. +1.

Nertularia thuyja Winkiss and Hugest, in Pallas, Charakteristik der Thierpflanzen, 1787, p. 179.
Sertularvic thuje GMELIN, Systemma Naturwe, Linnens, 13th ed., 1783-1793, p. 3848,
Sertulariv thyja Bsper, Die Pflanzenthiere in Abbildungen, 111, 1788-1830, p. 184.
Sertularia thujo Berkexmovr, Synop. Nat. Hist., Great Britain, 1, 1789, p. 217,
Sertudaria thuya Esver, Fortsetzungen der Pflanzenthiere, 11, 1794-1806, pl. xx1r.
Sertularia thija Cuvier, Tablean Klémentaire de ’Hist. Nat. des Anim., 1798, p. 666.
Sertuluric thuje Bose, Ilist. Nat. des Vers, II1, 1802, p. 94,

Sertularia thije Terrox, British Tauna, 1807, p. 213.

Nertularia thiye Jammsoy, Catalogue Animals of Class Vermes, 1811, p. 564.
Nigellastrion (Sertularia) thujo Oxex, Lehrbuch der Naturgeschichte, 1815, p. 93.
Cellarie thuju Lavarck, [Tist. Nat. des Anim. sans Vert., 1816, p. 139.

Sertularic thiju Layorrovs, Tist. des Polyp. Coral. Flex., 1816, p. 195.

Sertularice thija Srewsrr, Elements nat. hist. animal King., 2d od., 1I, 1817, p. 442,
Tlatiaric thuie Fresisg, British Animals, 1828, p, 545,

Thuiarica thuie Maccinuivray, Ann. and Mag., IN, 1842, p. 464,

Tlhadiaria thiie Jonsston, Hist. Brit. Zoophytes, 1847, p. 83,

Thuiaria huja Grav, List of British Animals, 1847, p. 76.

Thuiaric thuie AubER, Cat. Zooph. Northumb., 1857, p. 27.

Thuiaria thigju A, Acasstz, North Amer. Acalephee, 1865, p. 148,

Thuiaria thejo Hixexs, British ITydroid Zoophytes, 1868, p. 275,

Thuiaria thuje Scivnze, Nordsee Expedition, 1872, p. 133,

Thuiaria thuia Sans, (. O., Bidrag til Kundskaben om Norges Hydroider, 1873, p. 18.

Thuicria thujo McIxrosa, Ann. and Mag., 4th ser., X111, 1874, p. 214

Tlutiarin thije MeErEscikowsky, Ann. and Mag., 5th ser., I, 1878, p. 324.

Thuiaria thuic WiNtHER, Fortignelse de i Danmark, ete., 1880, p. 251.

Thuiaria thuic Kireneneaver, Nordische Gattungen und Arten, 1884, p. 18.

Thuiarice thujo Margraxyer-Teryererscung, Hydroiden des k. k. naturhist. Hofmusenms, 1890, p. 237.
Thudaria theje Drisscn, Tektonische Studien, 1890, p. 207.

Thuiaria haju Levinses, Meduser, Ctenophorer og Hydroider, 1892, p. 52.

Thujaria thuje Levinses, Vid. Udb. “ITauchs’ Togter, 1893, p. 371,

Thuiarie thuic Crawrorp, Ann. and Mag., 6th Ser., XVI, 1895, p. 261.

Tlwiaria thijo Boxxevig, Norwegian North Atlantic Expedition, 1899, p. 83.

Thuiaric thejo Harorrr, American Naturalist, 1901, p. 392

Thuiwrin thujo Nerrineg, Hydroids of the Woods Hole Region, 1901, p. 364

Thuiarin thuyjo Whrreaves, Catalogue Marine Invert. castern Canada, 1901, p. 26.
Thujarin hajee Seyexpssox, Bidrag til kundsk. islandske Hydroider, 1902, p. 65,

v

Trophosone:.—Colony sometimes attaining a height of a foot or more.  Main stem geniculate,
rigid, slender, divided proximally into obscure internodes, cach of which bears the stump of a
branch.  Branches arranged in a spiral around the stem, from which they project at nearly a right
angle, dichotomously branching several times so that cach forms a flabellate structure with the
apper side concave.  Conjointly the branches and branchlets form a typical “hottle-brush?
structure.  Hydrothecae subalternate, closely approximated, almost entirvely immersed in the
hydrocaulus; aperture a flattened oval without conspicuous teeth and opening vertically.
Operculum a single abeauline flap.

Gonangia horne on the upper sides of the branches, oblong ovate with a round
aperture, short but distinet collar, and no lateral spines.

Distribution.—One of the common species in comparatively shallow water on both sides of
the North Atlantic.  New England coast (Nutting); Mingan Islands (A, Agassiz); Bering Straits
(Stimpson): Gulf of St. Lawrence (Whiteaves): Greenland (Levinsen); ITeeland (Semundsson);
Novway (Sars); British consts (Ilincks); Mediterrancan (Pallas); .A/batross Station 2956, lat. N.
407 38" 307, long. W. 697 20°, 30 fathoms: Alatross Station 2843, lat. N. 53° 56", long. W. 165°
56" 45", 45 fathoms: A/batross Station 3558, lat. N. 56° 58, ong. W. 170~ 09, 25 fathoms.

This is one of the oldest and hest known of the Sertularidie, and one of the very fow that
have not heen handied about hetween genera for the last half century. It has a peculiarly rigid
habit that is characteristic of no other hydroid. '

5126—pr 2—04—
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THUIARIA ELEGANS Kirchenpauer.
(Plate VII, fig. 4.)

Thuiaria clegans KircHENPATER, Nordische Gattungen und Arten, 1884, p. 21.

Trophosome.—Colony attaining the height of about 44 inches. Stem slender, slightly flexuose
with irregularly disposed deep annular nodes, beset on all sides with the stumps of broken
branches. Branches inserted on all sides of stem, flexuose, divided by deep nodes into long inter-
nodes. Hydrotheca alternate, oval, entirely immersed; aperture obliquely cut so as to form
two angles to the otherwise horizontal margin, the outer angle or projection being much larger
than the inner (adcauline), so much so that it (the outer tooth) forms a hackward directed horn.

Gonosome.—Unknown.

Distribution.-——Plover Bay, Bering Seca (Krause).

I have not seen this species, and have taken the above description from the original by
Kirchenpauer, the translation being modified to accord with the plan of description followed in
this work.

Zype.—In the Leipsic Museum ?

THUIARIA ROBUSTA Clark.
(Plate VI, figs. 5-7.)
Thuiarie robuste CLARK, Proc. Acad. Nat. Sei., Philadelphia, 1876, p. 227.
Thuiaria robusta KireneNravER, Nordische Gattungen und Arten, 1884, p. 81.

Trophosome.—Colony consisting of a simple stem attaining a height of about 12 inches
in the largest specimen examined. Stem strong, flexuose, bearing stumps of spirally arranged
branches throughout about three-fourths of its length, the upper portion bearing large branches
which bear branchlets arranged in a spiral so that the distal part of a colony assumes the shape
of a dense brush or tuft. The main stem and branches give off a branch to cach internode, while
the hydrocladial internodes are of varying length, each usually bearing a number of subalternate,
thickly approximated hydrothecwe. Ilydrotheca long, tubular, slightly swollen below, immersed
to the aperture on larger branches, but with distal one-third exserted on distal part of branchlets:
aperture bilabiate, operculum with two flaps on distal portions of branches, often with round
margin and single abcauline flap on proximal portions. At the base of each hydrotheca is a
thickening of the perisarc described by Clark as a double-pointed pyramid (sce fig. 3).

Gonosome.—Gonangia borne in rows on the terminal branchlets, slender, with a terminal
collar and aperture, and two long curved spines rising from the antero-lateral corners of the
shoulders. .

Distribution.—Sea Horse Islands and Cape Prince of Wales, Arctic Ocean; Hagmeister
Island, and 12 miles cast of Kings Island, Bering Sea (Clark). Arctic cruise of Corwin,
1885.  Albatross Station 2875, lat. N. 48° 30', long. W. 124° 57, 40 fathoms; Station 3153, lat.
N. 37957 10", long. W. 122° 56" 20", 82 fathoms; Station 3504, lat. N. 56° 57', long. W. 169° 27",
34 fathoms; Station 3505, lat. N. 57% 09, long. W. 168° 17/, 44 fathoms; Station 8511, lat. N.
57° 32, long. W. 169° 38', 39 fathoms; Station 3515, lat. N. 59° 59', long. W. 167° 53, 13 fathoms;
Station 3540, lat. N. 56° 27, long. W. 166° 08', 51 fathoms.

This species is not nearly so rigid as 7. thuja, and the gonosome is entirely different.

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

THUIARIA THUIARIOIDES (Clark).
(Plate VIII, figs. 1-6.)

Sertularia thuiarioides CLark, Alaskan Hydroids, 1876, p. 223.

Thuiaria thuiaroides Ca1xixs, Some Hydroids from Puget Sound, 1899, p. 361.
Thuiaria thujarioides Harrnave, Iydroiden aus dem Stillen Ocean, 1901, p. 354.
Thuiaria thuiarioides Nurring, Hydroids of the Harriman Expedition, 1901, p. 186.

Trophosome.—Colony attaining a height of about 7§ inches. Main stem irregularly
branched, the branches being inserted in a spiral owing to the twisting of the stem; internodes
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long and irregular, sometimes bearing two hydrotheese and a branch on one side and a single
hydrotheca on the other.  Main branches like the stem, bearing alternate branchlets that often
divide dichotomously, divided into long and irregular internodes each bearing two lateral rows
of hydrothecea.

Hydrotheex subopposite, tubular, expanded below, narrowing above into a very short neck
ending in a civcular aperture which faces upward and slightly toward the branch. Operculum
of one adcauline valve.

Gonosome.—Gonangia horne on upper sides of branchlets, ovate, flattened, expanded laterally
and distally into two flat spines set on the shoulder.  Aperture terminal, round, borne on a short
neck resembling the frustum of a cone.

Distribution.—Bering Sea, west of Nunivak Island, 24 fathoms; Chignik Bay, Alaska (Clark);
Puget Sound (Calkins); Yukutat, Alaska (Nutting). Lat. N. 62- 15, long. W. 167% 48, Lieut.
George N. Stoney, U. S. Navy.

This is a very well-marked species of a typical thuiarian character, except in its operculum.
The opercula are well shown in some of the specimens collected by Dr. W. H. Dall.

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

THUIARIA POLYCARPA Kirchenpauer.
(Plate VIII, figs. 7-9.)
Thadiariee polycarpe Paseric (Manuseript), Kireiexreaver, Nordische Gattangen und Arten, 1884, p. 27.

Trophosone.—Colony (fragmentary) about 1 inch in height. Stem straight with very uneven
internodes and two opposite rows of hydrothecw, branches irregularly alternate, rigid, divided
into long and uneven internodes, each hearing several pairs of hydrothec.  Hydrothecw in strietly
opposite pairs, long, tubular, with distal ends bent outward, aperture round, facing directly out-
ward, the top of one hydrotheca not reaching the base of the next one above, the pairs being
slightly but definitely separated.

Unknown.

Locality.—Valparaiso, Chile (Peppig).

The above deseription is from a specimen kindly sent me by Professor Levinsen. This
species differs from most of the genus Zhwiuria in having exactly opposite hydrothece. The
other characters are so strictly thuiarian, however, that there scems little doubt regarding the
propricty of including it in the genus.

Type.—In the Leipsic Museum.

G(/N O8O,

THUIARIA KURILZ (Peceppig).
(Plate IX, figs, 1-2.)
Sertularia kurile Pappic (Manuscript)?

Trophosoue.—Specimen about 3 inches high.  Stem unbranched, divided into very long
and irregular internodes and bearing a row of hydrothecw on cach side, there being three hydro-
thecre, one axillary and two others, between adjacent branches.  Branches strictly alternate and
divided into long and irregular internodes by distant nodes. Iydrothecwe subopposite, flask-
shaped, the distal end hut little constricted. Aperture large, opening outward and a little
upward, margin with a very large tooth or lohe rising upward on the adcauline side and closely
appressed to the hydrocaulus.  This tooth is apparently broken off in many cases.

Gonosome. --Not present in the specimen described.

Locality.—Unalaska.

The specimen above described was received from Prof. G. M. R. Levinsen. T have not seen
the original description and am unable to cite it. Coming from so high an authority I have
felt justitied in including it here. The very large lobe or tooth on the adcauline side of the
hydrotheca is a character that divides this species from all other American members of the
genus.
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THUIARIA IMMERSA, new species.
(Plate IX, figs. 3—4.)
Thuiaria lonehitis Margraxyer-TurN grErsciieg, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 236.
Thuiaria lonelhitis Margraxyer-TrrNerEmscrieg, Hydrolden Ost Spitzbergen, 1895, p. 422,

Trophosome.~—Colony (incomplete) less than 1 inch high.  Stem irregularly but deeply
annulated throughout the thick proximal portion which bears no branches and which appears to
have been broken off and renewed, the new portion bearing all the branches.  Distal part of stem
feebly geniculate, without evident nodes, bearing alternate lateral branches, one to each genicu-
lation, and two rows of hydrothecre.  Ilydrothecwe alternate, slender, flask-shaped, much smaller
distally, the apertures opening vertically and not projecting at all from the general surface of
the hydrocaulus. Just under the lower cdge of the margin is a thickening of the hydrothecal
wall that is plainly evident in a side view. The aperture is perfectly smooth and round, without
teeth. There is a well-marked space between the top of one hydrotheea and the bottom of the
next. Texture of colony corncous, much stiffer and stronger than in 7% lonchitis.

(GFonosonie.—Not known.

Distribution.—Coust of Greenland, U. S, S. _1/est, 1884; Austro-Hungarian Polar Expedition,
lat. N. 76° 14, long. K. 85~ 54 (Marktanner-Turneretscher.)

This species seems to me to be certainly distinet from 7% lonchitis of authors, which is a much
larger and more graceful species, with hydrothece projecting perceptibly from the stem and
hranches, and opening obliquely upward and outward.  The specimen colleeted by the U. S, S.
Alert agrees exactly with the figure and description given by Marktanner-Turneretscher under
the name 7huwiaria lonchitis.

He calls attention to the main differences between this specimen and the typical lonchitis,
but apparently did not regard these differences of sufficient import to warrant a separation, an
opinion with which I am unable to agree.

It is possible that other writers have had this species in hand and described it either as
T articulata ov 1. lonchitis.

Type.—In the U. S. National Museum. Fragment in collection of the author.

THUIARIA LONCHITIS (Ellis and Solander).
(Plate IX, figs. 5-8.)

Sea-Spleenwort or Polupody ¥uris, Essay Nat. Hist. Corallines, 1755, p. 42,

Sertulario lonchitis Biots and Sovaxpeg, Nat. Hist. Zoophytes, 1786, p. 42. .
Sertularia lonchitis Bosc, Hist. Nat. des Verg, 1802, p. 101,

Sertularia lichenastrum Torrox, British Fanna, 1807, p. 216.

2 Nigellastrum ( Sertuleria) articulata Oxrx, Lehrbuch der Naturgeschiclite, 1815, p. 93.
Cellaria lonchitis Taxarck, TTist. Nat. Anim. sans Vert,, 1816, p. 139.

Thuiarie articulata FLemixg, British Animals, 1828, p. 545,

Thitiaria articulata Tassatn, Ann. and Mag., VII, 1841, p. 284.

Thuiaria articulata II\'ND)I;\N, Ann. and Mag., X 1842, p. 20.

Thuiaria articulate Gray, Brit. Animals, 1847, p. 76.

Thuiaria articulata Jouxsrox, Hist. Brit. Zooph., 1847, p. 84.

? Thuiaria articulata ALDER, Cat. Zooph. Northumb., 1857, p. 27.

? Thuiaria articulate Hiscks, British Hydroid Zoophytes, 1868, p. 277.

Thuiaria articulate WiTTEAVES, Ann, and Mag., 4th ser.,, X, 1873, p. 345.

Thuiaria articulate Senvize, Nordsee Exped., 1874 p. 133,

2 Thuiaria articulata MerrEscirkowsky, Ann, and Mag., th ser., T, 1878, p. 324.
Thuiaria articulate VERRTLL, Prelim. Check-list, 1879, p. 18.

? Thuiaria articulata I’ Ursax, Zool. Barent’s Sea, 1880, p. 269.

Thatiaria lonchitis Krc1iExravER, Nordische Gattungen und Arten, 1884, p. 22.

? Thuiaria articulate BErReH, Goplepolvper fra Kara Havet, 1887, p. 337.

Thuiaria articlata Borrse, Hydroids of Plymouth, 1889-90, p. 397.

Thjaria lonchitis Levissey, Vid. Udb. “Hauchs” Togter, 1893, p. 571,

Thiaria articulata Crawrord, Ann. and Mag., 6th ser., X'VI, 1895, p. 261.

? Thuiaria articulata Bonxevik, North Atlantic Expedition, 1899, p. 83.

Thuiarie articulate Pierer and Bevor, Hydraires de 1 ITirondelle, 1900, p. 25.
Thuiaria articulidta Wirrteavies, Cat. Marine Invert. Eastern Canada, 1901, p. 27.
Thujaria lonchitis SEnuNDssox, Bidrag til Kundskaben islandske Hydroider, 1902, p. 65.
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Trophosome.—Colony attaining a height of 10 to 12 inches, usually much less, main stem
with very distinet but irregular nodes helow, slightly flexuose, bearing usually o pair of subal-
ternate hydrothecwe on cach of the upper internodes.  Branches irregularly alternate, simple, or
dichotomously branched, forming a rather dense tuft on distal part of colony. Branches and
branchlets divided into long and irregular internodes cach of which bears several pairs of subop-
posite to subalternate hydrothecwe.  Hydrotheew of the usual thuiarian type, deeply immersed
in proximal parts of branches and less so in distal parts, closely approximated. Aperture cir-
cular to subtriangular, facing forward or outward, margin often with a single broad tooth on its
posterior side.  Operculum of a single abeauline flap.

Gonosome. —Gonangia borne on upper side of branches, long, slender, with a round aper-
ture, narrow collar, and operculum.

Distribution.— Common on British and Continental shores of North Atlantic; New England
Coast (Verrill); “Atlantic coast™ (specimen from the United States National Museum); Iceland
(Seemundsson); Gult of St. Lawrence (Whiteaves); ¢ Barents Sea (D'Urban); Polar Sea (Bon-
nevie).

In the absence of the gonosome this species is not always easy to distinguish from 7. cupres-
sina.  The habit of growth, however, is entirely different from the graceful spiral arrange-
ment which characterizes the latter. Branches stitfer and harsher. The gonosome is entirely
different. The species appears to be rare on our Atlantic coast.

The synonymy of this species i3 exceedingly uncertain on account of a mistake of Pallas?
who gave the name Sertwloria articulate to an Atlantic species under the mistaken Iimpression
that it was identical with the **Sea-Spleenwort” of Ellis.  Afterwards Fleming (1842) instituted
the genns Thisarin, and, apparently misled hy Pallas, called the Spleenwort of Ellis 7%uiaric
articnlata.  In the meantime Ellis and Solander (1758) gave the name Sertidaria lonchitis to
Ellis’s species of Sea-Spleenwort, thus securing the priority for the name lonclitls, which is
essentially a northern form. Since that time most writers have confused the two species under
the common name Zhiciaric articulata.  Hincks in his great work (1863) seems to have done this.
In 1884 Kirchenpauer clearly explained the situation and reestablished the name 77 lonehitis for -
Ellig’s species, in which he was followed by Levinsen (1893).  Tn most cases it is impossible to
tell which species is meant when the name 7. wrtienlate is used, and we can only judge from the
distribution. ‘

THUIARIA PLUMULIFERA Allman.
(Plate TX, figs. 9-13.)
Thuiaric plumulifera ALiyax, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 27.
Thaiaria plumulifera KIRCTIENPAUER, Nordigche Gattungen und Arten, 1884, p. 25,

Trophosome.—Colony attaining a height of 10 inches in the largest specimen examined.
Main stem exceedingly long and slender, divided into internodes of unequal length, bearing
rather distant and opposite branches cach of which bears an axillary hydrotheeca; an additional
hydrotheea being between each two branches on each side.  Branches rather distant, alternate,
divided into long and very unequal internodes, and contracted at their origins. Hydrotheca
alternate, well separated, tubular, not extensively immersed for this genus; aperture with two
broad, rounded tecth and a tubular collapsible extension of the hydrothecal walls,  This tube is
not constant, and in some hydrothecee where it is wanting a two-valved operculum is seen.

Glonosone.—Not known.

Distribution.—Of Cape Fear, 7 fathoms (Allman); A/atross Station 2015, lat. N. 87¢ 81,
long. W. 74° 53 80", 19 fathoms; Station 2260, lat. N. 407 13" 15", long. W. 69° 24’ 15", 46
fathoms; Station 2265, lat. N. 37° 07" 407, long. W. T4~ 35" 40”7, 70 fathoms; Station 2279, lat.
N. 357 20 55", long. W. 759 20/ 557, 16 fathoms; Station 2307, lat. N. 359 42/, Tong. W. T4% 54/
307, 57.3 fathoms; Station 2308, lat. N. 35° 43, long. W. T4 58" 30", 45 fathoms; Station 2421,
lat. N. 372 07, long. W. 74 34 30", 64 fathoms.

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

! Elenchus Zoophytorum, 1766, p. 1371,
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This species is squarely intermediate between the genera Thuiaria and Sertulavella, having
the characters of numerous hydrothecw to the internode, and the two-toothed margin dlld two-
valved operculum of the former, and the exactly alternate hydrothecwe of the latter. I place
it provisionally in the latter genus, as it seems here to find, on the whole, its closcst affinities,
although it agrees quite well with Sertularella nana Hartlaub, so far as the nonspecific characters

are concerned.
? THUIARIA RAMOSISSIMA Allman.

Thuiaria ramosissime ALLMAN, Gatty Coll., 1885, p. 146.

“Trophosone.—Hydrocaulus monosyphonie, main stem sending off in every direction
branches which are themseclves profusely branched; ramifications subdichotomous, each bifurca-
tion preceded by a transverse joint. Iydrotheca alternate, adnate to the hydrocaulus by the
whole of their epicauline walls, deep, tubular; the apocauline margin of aperture deeply cleft.

“ Gonosome.—~Gonangia springing each from a point placed laterally just helow the base of a
hydrotheca. None mature in the specimen.

* Locality.—Northeast coast of America.”

I have not seen this species and have copied the above description entive. It resembles
greatly the common 77 uiariv argentea, but it does not seem likely that Professor Allman would
have made a mistake regarding such a well-known form.

THUIARIA DIFFUSA (Allman).
(Plate X, figs. 1-3.)
Sertularella diffuse ArLumaN, Gatty Coll., 1885, p. 136.
Sertularice diffusc ALLMAN var. MargTaNNER-TURNERETSCHER, Hydroiden des k. k. naturhist. ITofmusenms, 1890, p. 229.

Trophosome.—~Colony attaining a height of 9 inches (Allman), much branched, stitf, and
corneous in aspect. Stem nearly straight, divided into long and irregular internodes, lower part
without hydrothece. Branches .Stld]ght, alternate, themselves dividing alteumtoly and the
branchlets ultimately dividing dichotomously, divided into usually long internodes of unequal
length, the distal being generally the shorter.  Hydrotheew tubular, gracefully curved, ordinarily
strictly alternate, about the distal half free and pointing forward and outward, margin with two
large pointed lateral teeth, aperture crescent-shaped.  Operculum not evident, the distal superior
part of the hydrothecal wall being very thin and collapsible so that it scems to serve as an
operculam.

Gonosome.~Gonangia borne on distal part of the branches, ovoid, with two lateral anterior
spines and a narrow collar surrounding a broad, round aperture.

Distribution.—Rockaway (Atlantic coast, U. S. 7) (Allman). South America (Marktanner-
Turneretscher); *“South America,” specimen from Levinsen; Albatross Station 2279, lat. N.
859 20/ 55", long. W. 75% 20" 55", 16 fathoms.

This species also is very near Z/wiuria argentea, and the specimen described by Allman may
belong to this species. Those described hy Marktanner-Turneretscher, the one from Station
2279, and the specimen sent me by Professor Levinsen from South America seem to be specifi-
cally distinet.  The whole texture is stiff and rigid and deeply corneous in color, differing greatly
trom 7. argentea. The forming of a pseudo-operculum by the thin collapsible distal part of the
inner (upper in position) hydrothecal wall is an interesting feature.

THUIARIA DALLI, new name.
(Plate X, figs. 4-6.)

Sertularia cupressoides CLark, Alaskan Hydroids, 1876, p. 220.
Thuiaria cupressoides ' NurTiNG, Hydroids of the Harriman Expedition, 1901, p. 185.

Trophosome.—Colony small, in specimens examined, and plumose in form. Main stem
straight, divided into uxuallv shmt internodes by obhquu node», many internodes bearing two

1 Name preowupled by I\lr(honpduer l\ordlsuhe (mttungen und Arten 1884 p- 1% for an entlrely different
species.
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branches, others more, but an equal number on both sides, no hydrothecie on main stem.
Branches subopposite to alternate, ascending, constricted at their origins where they bear several
deep annulations, divided into long but unequal internodes, each of which bears several hydro-
thecae. Hydrothecsz subopposite, closely approximated, deeply immersed, their distal ends only
being free, tubular, very slightly curved distally; aperture with two rather broad teeth;
operculum composed of two flaps.

Gonosomne.—Not known.

Distribution.—Shumagin Islands and Port Moller, Alaska (Clark); Yakutat, Alaska (Nutting).

Type slides.—Cat. No. 19721, U.S.N.M.; Cat. Nos. 18676, 18677, State Univ. of Iowa; also
in the collection of the author.

?THUIARIA LATIUSCULA (Stimpson).

Sertularie latiuscule STiMrsox, Marine Invert. Grand Manan, 1853, p. 8.
Sertularia latiuscule VERRILL, Proc. Am. Assn, Adv. Sci., 1873, p. 356.
Sertularia latiusenla Verrinn, Am. Journ. Sci. and Artg, VIT, 1874, p. 39.
Sertularia latiuscula A. Acassiz, North American Acalephie, 1865, p. 145,

“Pinne broad, compressed, attached by a slender base to the main stem; cells crowded,
nearly opposite, shaped as in Sertularic argentea ; vescicles elongated, ovate, with a single strong
spine on one side at the extremity. Color, brownish.  Breadth of pinna, 0.03 inch. Dredged
in the laminarian zone.”

Distribution.—Grand Manan (Stimpson); 6 miles cast of Seguin Island, 33 fathoms (Verrill);
between Cape Cod and Gulf of St. Lawrence (Verrill).

I 'have been unable to obtain an authentic specimen of this species. The above description
is taken entire from that of the original deseriber. No further description nor any figure has
thus far been found. There is no doubt that it is a 7%wiariu, and it is quite probable that it is
T. argentea. The single spine to the gonangium oceurs occasionally in that species.

Type.— Apparently lost; at least, I cannot find where it is.

THUIARIA SIMILIS (Clark).

(Plate X, figs. 7-9.)

Sertularia similis CLArk, Alaskan Hydroids, 1876, p. 219.
2 Sertuluria sinilis HarrLavs, ITydroiden aus dem Stillen Ocean, 1891, p. 354
Sertularia similis Nurting, ITydroids of the Harriman Fxpedition, 1901, p. 185.

Trophosome.—Colony usually consisting of a central stem, sometimes attaining a height of
over 3 inches. Stem geniculate, divided into regular internodes, each of which hears a branch
and two hydrothec on one side and a single hydrotheca on the other. Branches divided into
usually short internodes, each of which bears from one to several pairs of opposite or subopposite
hydrothece. Hydrothece in closely approximated pairs, the individuals of a pair being distinctly
separated in front, and of the Sertularia pumile type, with free outwardly inclined distal portions;
aperture with two well-marked and nearly opposite teeth and a two-valved operculum.

Gonosome.—Not known.

Distribution.—Hagmeister Island (Clark); Bare Island (Hartlaub); Berg Inlet, Glacier Bay
(Harriman Expedition); Puget Sound (Nutting); A/batross Station 2842, lat. N. 54 15/, long.
W. 166° 03', 72 fathoms; Station 2863, lat. N. 48° 12/, long. W. 1227 49', 40 fathoms; Station 3465,
lat. N. 48° 21/, long. W. 123 14, 48 fathoms; Station 3513, lat. N. 59° 59", long. W. 167% 53,
13 fathoms; Station 8557, lat. N. 57° 04', long. W. 170% 24, 26 fathoms.

The specimen from Station 3515, from which the above description was taken, agrees very
well with Clark’s original deseription and figure. Other specimens vary considerably, but not
sufficiently to demand separation. Indeed, none of them vary as much from the type as the
specimen figured by Hartlaub, which seems to me to be quite distinct.

Type.—In collection of the U. S. National Museum.
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THUIARIA TUBULIFORMIS (Marktanner-Turneretscher)
(Plate XT, figs. 1-8.)

Dyncemenc tubuliforinis Margranser-Trexererscrner, Hydroiden des k. k. naturhist, Hofmusecums, 1890, p. 23S.
-/ o b o 7 b

Trophosome.—Colony growing in tufts of straight stems, reaching a height of about 3
inches.  Stem straight and even throughout, divided into regular internodes, each of which bears
a branch and two hydrothecw on one side and a single hydrotheca on the other.  Branches strietly
alternate, divided into irregular internodes and much constricted at their origins.  Hydrotheew
subopposite, long, tubular, with the greater part of their lateral outline parallel to the branel,
the upper portion heing abruptly bent outward and ending in two large opposite teeth and a
two-valved operculum.

(Fonosome.—Gonangia growing on front of stem, large, ovate, with a constricted curved
neck and round terininal aperture. )

Distrdvut/on.—Dschidda (Dr. Billitzer); Bay of Bahia, Brazil (Rathbun); Florida, between
Salt Pond and Stock Island (Dr. E. Palmer); Bahama Banks, 3 to 6 fathoms (Nutting).

The gonosome of this species is figured here for the first time.  There is a slight tendency
for the hydrothecw te arrange themselves in groups, reminding one of those found in the genus
Lasythen, the upper ones in each group being somewhat smaller than the lower pair.

Type.—In the k. k. Hofmuseums, Vienna.

THUIARIA TENERA (Sars).
(Plate X1, figs. 9-12.)

Sertularia tenera Saws, Bidrag til Kundskaben om Norges Hydroider, 1873, p. 20.
Sertuluric tenera Hixeks, Ann. and Mag., 4th ser., X111, Pp- 129 and 151.
Sertularia tenera WiNtie, Natarhist. Tidsskrift (3), N1T, 1879-80, p. 246.
Sertuluria tenera Lrvisses, Vid, Udb. “Hanchs” Togter, 1893, p. 384
Sertularia tenera Manraxyer-TrrNererscier, Hydroiden des k. k. naturhist. Hofimuseums, 1890, p. 230.
Sertularic tenera Levinsey, Vid, Meddel. naturhist. Foren., 1892, . 48,
Sertulariu tenera MarkTANNer-TURNERITSCHER, Hydroiden von Ost Spitzbergen, 1893, p. 418,
Sertularia tenera Nurrisa, Hydroids from Alaska and Puget Sound, 1899, p. 743,
Thuiaria tenera Boxxeyie, North Atlantic Expedition, 18949, p. 83,
Tintiaria fenera SuMUNDssox, Bidrag til Knndsk. islandske Hydroider, 1902, p. 62.

Trophosome. - Colony attaining a height of about 3 inches in largest specimens examined.
Main stem straight proximally and slightly flexuoxe distally, divided into long and irregular
mternodes bearing strictly alternate hranches and three hydrotheee (one axillary and two not)
between adjacent branches on cach side.  Branches usually undivided and with rather short
internodes, which often bear a single pair of hydrotheca. Hydrotheca subalternate, flask-
shaped, rather slender, widely separated, much exserted, with a tubular distal portion; margin
arying greatly, sometimes being round and without teeth, and often being curved, with two
teeth of regular sertularian type.  In many cases the margin ix produced into a thin collapsible
tube.  Operculum usually composed of one flap attached to abeauline xide of margin, but
sometimes composed of two flaps.

Gonosoie.—(ronangia ovate, with a round terminal aperture and a short collar.

Distribution—Kodiak Island and Bering Straits (Dally; _/batross Station 2865, lat, N.
487 12, Tong. W. 1227 49', 40 fathoms; St. Pauls Tsland (Nutting): Norway, 159 fathoms (Sars);
Iceland (Hincks); Denmark (Winther); Christiania (Marktanner-Turneretscher); Spitzbergen
(Marktanner-Turneretscher); North Atlantic (Bonnevie). :

This species appears to break down the generie distinetions proposed by Levinsen in that it
has hoth a one-flapped and a two-flapped operculum in the same specimen.
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THUIARIA FABRICII (Levinsen.)
(Plate XTI, figs. 1-2.)

Sertularia fastigiata Farricrrs (not Linneeas), Fauna Gronlandica, 1780, p. 458,
Sertularia cupressing Fapriervs, Manuseript, 111, p. 388.

Sertularia argentea Wintneg, Naturhist. Tidsskrift (3), XII, 1879-80, p. 278.
Sertulavic fabricii Levisses, Vid. Middel. Naturh. Foren., 1892, p. 48.
Sertularia fabricii Cavkixs, Hydroids from Puget Sound, 1899, p. 361.
Sertularia fabricii Harruaos, Hydroiden aus dem Stillen Ocean, 1901, p. 354
Thuiaric fubricii Nerriza, Hydroids of the Harriman Expedition, 1901, p. 185.

Trophosome.—Colony attaining a height of about 3 inches in the specimens examined.
Main stem straight, proximal part marked by very deep irregularly spaced annular nodes;
distal partdivided into irregular internodes each bearing one or more hranches which are inserted
on all sides of the stem in a spiral manner so as to give the colony the shape of a bushy tuft.
Branches very closely approximated, dichotomously divided once, twice, rarely three times;
internodes rather long and irregular, cach bearing several pairs of hydrothecee, exceptionally
a single pair. Hydrothecw subopposite on proximal parts of branches and subalternate at
tips of branches.  Hydrothecw flask-shaped, of the sertularian type, distal portions free, slightly
out-curved, aperture narrow and furnished with two strong marginal teeth and a two-flapped
operculum.

Gonosome. ~Gonangia borne on upper sides of hranches and branchlets, oblong oval in shape,
very delicate in texture, with a terminal round aperture on a neck resembling the frustum of a
cone, and two lateral spines which, however, are only exceptionally present in the specimens
examined. An acrocyst is often present.

Distribution.—West coast of Greenland (Levinsen); Puget Sound (Calkins).!  Dutch Iarbor,
Alaska, and Oreca, Alaska (Nutting).

THUIARIA ARGENTEA (Linnaus).

(Plate X1I, figs. 3-9.)

Squirrel s-tail, Fnias, Nat. TTist. Corallines, 1755, p. 6.

Sertularia argentea LINNEUS, Systema Nature, 1758, p. 809

Sertularvic cupressine (part) Pavnas, Elenchus Zoophytorum, 1768, p. 141,

Sertulavic cupressing, var. . argentea, LINXxus, Systema Naturae, 1767, p. 1308,
Sertuluria argentea Mararrr, De Plantis Zoophytis, 1776, p. 27,

Sertularia argentea, ErLis and SoLaNDER, Nat, Iist. of Zooph., 1786, p. 38.
Sertuluria argentea GMBLIN, in Linnweus, Systema Naturie, 1788-1793, p. 3847,
Sertularict argenten Tsprr, De Pllanzenthiere in Abbildungen, 111, 1788-1830, p. 179.
Sertderics argentea BrrkeNirorr, Synop. nat, hist. Great Britain and Treland, 1, 1789, p. 216,
Sertularic argenteq Bose, Nat. 1Hist. des Vers, 111, 1802, p. 93.

Sertulario argentea Trrrox, British Fauna, 1807, p. 213.

Sertuluria argenten Jaxusox, Catalogue of Animals of the Class Vermes, 1811, p. 564
Sertularia argentea Layorroux, Bullet. philomatique, 1812, p. 184,

Sertularic argentea Laxarex, ITist. Nat. des anim. sansg Vert., [T, 1816, p. 117.
Sertularic argentea Liastorrovx, Hist. des Polypiers Coralligénes, 1816, p. 192.
Sertuluria argentea StRwakr, Flements Nat. Iist. Animal Kingdom, 11, 1817, p. 442.
Sertularic argentea Bosc, Tlist. Nat. des Vers, 1830, p. 108.

Sertularia argentee pE Braisviiie, Manuel d’ Actinologie, 1834, p. 480.

Sertularia argenteq Laxarck, Nat, Hist. Anim. sans Vert., 1836, p. 143.

Sertularic argentea Wassart, Ann, and Mag., VI, 1841, p. 168

Sertularia argentea MacciLuivray, Ann, and Mag., TX, 1842, p. 464.

Diymamena argenteq FrisiNg, British Animals, 1842, p. 544,

Sertuluria argentea Jonxsros, Hist. Brit. Zooph., 1847, p. 79.

Sertuluric argentea, DanyeLL, Rare and Remarkable Animals of Seotland, 1, 1847, p. 189,
Sertularia argentea Gray, List Brit. Animals, 1847, p. 73.

Sertularia argentea Gosse, Devonshire Coast, 1853, p. 434,

Sertularia argentea STIMPSON, Marine Invert. (irand Manan, 1854, p. 8.

1]t appears that Doctor Calkins and I made a similar mistake in thinking that Levinsen regarded S. fabricii as
the same as S. argenten of authors, instead of S. argenteu of Winther, See references given above.
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Sertularia argentea ALDER, Cat. Zooph. Northumb., 1857, p. 26.

Sertularia argentea A. Acassiz, North American Acalephe, 1865, p. 144.

Sertularia argentea vax BExenex, Fauna Littorale de Belgique, 1866, p. 184.
Sertuluric argenten Hixcks, British Hydroid Zoophytes, 1868, p. 268.

Sertularia argentee VERRILL, Invert. Vineyard Sound, 1871-72, p. 732.

Sertuluria argentea ScHuLZE, Nordsce Exped., 1872, p. 132.

Sertularia argentea VerrIL, Proc. Am. Assn. Adv. Sci., 1873, pp. 256, 359, 364, 374.
Sertularia argente« McInrtost, Ann. and Mag., 4th ser., XTIIT, 1874, p 213,
Sertularia argentea VERRILL, Amer. Journ. Sci., VII, 1874, p. 39.

Sertularia argenteq VERRILL, Amer. Journ. Sci, VII, 1874, p. 133.

Sertularia argentee Crark, Hydroids of Pacific Coast, 1876, p. 257.

Sertularia argentea, var. diraricate CLark, Hydroids of New Fng. Coast, 1876, p. 64.
Sertularia argentee MErEscmRowsKY, Ann, and Mag., 5th ser., 1, 1878, p. 324.
Sertularia argente WiNTHER, Naturhist. Tidsskrift, 1880, p. 249.

? Sertularic argentea Brraa, Goplepolyper fra Kara Havet, 1887, p. 335.

Sertularic argentea Bourxg, ydroids of Plymouth, 1889, p. 396.

Sertularic argenfea Driescir, Tektonische Studien, 1890, p. 206.

Sertularic argentee MagkraNNer-TUrRNERETSCHER, Hydroiden des k. k. Naturhist. Hofmugeums, 1890, p. 232.
Sertularia argenfea LEvissey, Vid. Udb., “Hauchs’ Togter, 1893, p. 370.

Sertudaric argentea Crawrord, Ann. and Mag., 6th ser., X'V, 1893, p. 261.

Thaiaric argentea Bossevie, Norwegian North Atlantic xped., 1899, 1. &3
Thuiaria argentea Nvrrisa, Hydroids from Alaska and Poget Sound, 1899, p. 741,
Thuiaria argentea NurriNg, Hydroids of Woods TTole, 1901, p. 363.

Sertularia argentee IHararrr, Amer. Naturalist, 1901, p. 390.

Thatiuria argentea NuTTiNG, Hydroids of the Harriman Exped., 1901, p. 184
Thuiaria argentee Wrnirreaves, Cat. Marine Invert. Tastern Canada, 1901, p. 27.
Sertularia argentea Sayvvanssoy, Bidrag til Kundskaben islandske Hydroider, 1902, p. 62.
Sertularia argentea Torrey, Hydroids of Pacific Coast, 1902, p. 67.

Trophosome.—Colony attaining a height of a foot or more, usually considerably less. Stems
growing often in clusters, long, slender, divided by distant nodes into irregular internodes, with
distant hydrotheca. Branches rather distant, spirally arranged, cach branch dividing dichoto-
mously into an exceedingly delicate and graceful tracery of branchlets, the whole colony being
among the most beautiful of the hydroids. The axil of each branch and hranchlet is occupied by
a hydrotheca. Internodes distant and irregular. Hydrotheca subopposite to alternate, not
greatly immersed, the terminal one-third often being free, bending gracefully outward, with a
strongly bilabiate aperture, one tooth being usually much longer and more acute than the other.
Operculum two-valved.

(onosome.—Gonangia borne on upper stdes of hranches at bases of hydrothecwx, subtriangu-
lar in outline, being widened distally by two blunt lateral spines.  Aperture terminal, collar very
low, acrocysts borne on mature gonangia.

Distribution.—One of the commonest species in shallow water on both shores of the North
Atlantic, Alaska, and the North Polar regions.

This is one of the best known of the Sertularidee. It most nearly resembles 7. cupressina,
from which it differs in having a much more bushy habit, more exserted hydrotheca with more
conspicuous teeth. The gonangia are broader in proportion to their height, and the lateral
spines are usually less conspicuous. The finest specimens I have scen came from Jerome Creek,
Maryland.

THUIARIA CUPRESSINA (Linnzus).

(Plate XIII, figs. 1-3.)

Sea-cypress Bruis, Essay Nat. ITist Corallines, 1755, p. 7.

Sertularia cupressing LINXxUs, Systema Naturze, 1758, p. 808.

Sertularia cupressine Tovrrvyn, Natuurlyke Historie, XVII, 1761-73, p. 537,

Sertularia cupressing (part) Panras, Elenchus Zoophytorum, 1766, p. 141.

Sertularia cupressina (part) LINNEUS, Systema Naturee, 1767, p. 1308.

Sertularia cupressine (part) Boppagrr, Lyst der Plant-Dieren, 1768, p. 176.

Sertularia cupressing Maratri, De Plantis Zoophytis, 1776, p. 27.

Sertularie cupressing (part) Grozovits, Zoophylacium gronovianumw, 1781, p. 358.
¥
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Sertularia cupressina (part) Evvis and Sornavprr, Nat, Hist. Zooph., 1786, p. 38.
Sertularia cupressina (part) WiLkixs and Herssr, Charakteristik der Thierpflanzen, 1787, p. 180.
Nertularia cupressing (part) GyeLry, (Linneas) Systema Naturwe, 1788-93, p. 3847,
Sertularia cupressine (part) Esprr, Die Pflanzenthiere in Abbildungen, I11, 1788-1830, p. 177.
Sertularic cupressina BErRKexHOUT, Synop. nat. hist. Great Britain and Ireland, I, 1789, p. 216.
Sertularia cupressina (part) Bosc, Hist. Nat. des Vers, ITT, 1802, p. 93.
Sertularia cupressing TrrroN, British Fauna, 1807, p. 213.
Nertuluric cupressina JavresoN, Catalogue Animals Class Vermes, 1811, p. 564.
Sertularie cupressing Lavovrotx, Bullet. philomatique, 1812, p. 184.
Nigellastrum cupressina OxeN, Lehrbuch der Naturgeschichte, 1813, p. 93,
Nertudarica cupressina Lavarck, Hist. Nat. des anim. sans Vert., II, 1816, p. 118.
Nertularvia cupressine Laxovrovx, Hist. des Polypiers, 1816, p. 192.
Nertularia cupressina Stwarr, Elements Nat. Tlist. Animal Kingdom, 1T, 1817, b 442,
Sertuleria cupressing Bose, Iist. Nat. des Vers, 1830, p 108,
Sertularia enpressing de Buatsvicie, Manuel 4’ Actinologie, 1834, p. 480.
Nertularic cupressine Oxex, Allgemeine naturgeschichte, 1835, p. 79.
Sertularica cupressing Layarck, Hist. nat. anim. sans vert., 1836, p. 144.
Nertularic cupressing Tlassavn, Ann. and Mag., VI, 1841, p. 168.
Nevtularia copressina Maccineiviray, Ann. and Mag., TN, 1842, p. 464
Dincmena cupressing FLevING, British Animals, 1842, 1. 544,
Nertrdariv enpressing Jorussrox, Iist. British Zoophytes, 2d ed., 1847, p. 0.
Nertulario cupressine Gray, List of British Animals, 1847, 1. 74
Sertularia cupressine Avper, Cat. Zooph. Northumb., 1857, p. 26.
Nertuluric cnpressing A, Acassiz, North Ameriean Acalephee, 1865, p. 143.
Nertularin cupressine vaN Buvgney, Faune littorake de Belgique, 1866, p. 178
Sertrdavics cupressina IiNcks, British Mydroid Zoophytes, 1868, p. 270.
Nertularic copressine VerrILL, Invert. Vineyard Sound, 1871-2, pp. 408, 732,
Nevtilaria enpressing NERRILL, Proc. Am. Assn, Adv. Sel, 1873, pp. 353, 364
Nertularic enpressing NERRILL, Aner, Journ. Sei. and Art, 3d ser., VIT, 1874, Pp. H, 413, 504,
Nertuluria cupressine MeInrosi, Ann. and Mag., 4th ser., XIIT, 1874, p. 213
Sertularice cupressing Wistner, Om Internodiets, ete., 1879-80, p. 308.
Sertularic cupressine Wisvugr, Naturhist. Tidsskrift, 1879-80, p. 248,
Nertularia cupressina I’ Urnax, Zoology of Barents Sea, 1880, p. 269.
Thwweria cupressina Aviaax, Challenger Report, Hydroida, Pt. 2, 1888, p. 67.
Sertularia cupressine Bouryg, Hydroids of Plymouth, 1889-00, p. 396.
Nertularia eupressina LeviNses, Vid Udb. ““‘Hauchs’’ Togter, 1893, p. 370.
Sertularic enpressing Harrravg, Hydromedusen Helgolands, 1804, 1. 451,
Sertularicc enpressine Crawrorn, Ann. and Mag., 6th ser., XVI, 1895, p. 261,
Nertuliric cupressing MARRTANNER-TURNERETSCITER, Hydroiden des k. k. naturhist. TTofinusenms, 1895, p. 233,
Thuiavia cupressiue Pierer and Broor, Rés. Camp. Se. Hirondelie, 1900, p. 24.
nee Nvrring, Hydroids of the Woods Hole Region, 1901, p. 364,
e TTarcrrr, American Naturalist, 1901, p. 390.
Thuiaric cupressina Winteavis, Cat. Marine Invert. Eastern Canada, 1901, p. 27,
Thuiurie cupressing SeyuNpssox, Bidrag til Kundskaben islandske Tlydroider, 1902, p- 62.

Tlaiaria cupres
Nertularia cupres

Trophosome.—~Colony sometimes attaining a height of a foot or more, usually much less.
Main stem long, very slender, internodes not evident, a hydrotheca in the axil of each branch.
Branches regularly alternate, dichotomously branching, with a tendency toward a spiral arrange-
ment; internodes distant and irregularly spaced. Hydrothecw subopposite to subalternate,
deeply immersed, of the regular thuiarian pattern, with a rather large hilabiate aperture and
a two-lobed operculum.  The distal hydrothecwe are more exserted and alternate than the proxi-
mal, and in some cases are almost identical with those of 7. lonchitis, on the one hand, and
1. argentew on the other,

(Fonosome.—Gonangia horne in rows on the upper sides of the branchlets, rather stout, flat-
tened, with a terminal round aperture, distinet collar and operculum, and two very strong,
sharply pointed, lateral spines projecting upward, one from each shoulder. An acroeyst is
present when the gonophores are mature.

Distribution.—Common on Ruropean and New England shores of the North Atlantic,
extending downward to a depth of about 150 fathoms; Denmark (Winther); Barents Sea, 160
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fathoms (D’Urban); Iceland (Seemundsson); Labrador (Packard); Mediterranean, Gulf of Gas-
cony (Pictet and Bedot); Gulf of St. Lawrence (specimens from Sir William Dawson).

This is one of the oldest and hest known of the Sertularidee.  The finest specimens that 1
have scen came from St. Georges Bank, Newtoundland.

THUIARIA PLUMOSA Clark.

Thuiaric plumose CLarg, Alagkan ITydroids, 1876, p. 228,
Tladicrice plumose KircHexrarer, Nordische Gattungen und Arten, 1884, p. 21.

“Trophosome.—Hydrocaulus simple, erect, very slender at the base, increasing in size to the
distal end, somewhat twisted jointed transversely, internodes of the proximal portion of very
unequal length, some being three times the length of others, those of the upper portion are
quite uniform, regularly branched; branches short, arranged alternately, one to cach internode,
but owing to the twist in the stem take on a spiral form, the uppermost erect, lying close to the
stem, the lower ones curve outward, attached to the stem by a very prominent process, bearing
a fow branchlets, regularly jointed; branchlets do not extend beyond the ends of branches, and
lie close to the latter. Hydrothecwe largest at the base, tapering slightly outward, entirely
immersed; aperture toward the stem, the outer side produced, rim ornamented with two large
teeth placed on the outer side, two tooth-like processes of the perisare also occur in the base of
each hydrotheea, arranged sub-alternately upon the branches and branchlets.  Upon the stem
there are three to cach internode, two placed opposite to each other and one in the axil of the
branch.

“onosome.~Gonangia sessile, very long and narrow, tapering gradually to the base, orna-
mented with two short horns placed on opposite sides of the orifice near the distal end; orifice
terminal, large; horne in single rows on the upper side of the branches and branchlets.  Height
of largest specimen, 40 mm.

“Tabitat.—Bering Sea, 5 miles southwest of the west cape of Nunivak Island; 30 fathoms,
sand. Icy Cape, Arctic Ocean; 15 fathoms, sand.”

I have not scen this species, and have copied entire the excellent deseription given by the
original describer, Clark.

Zype.—Should be in the collection of the UL 8. National Musermm, but I have heen unable to
find it there.

PASYTHEA Lamouroux (in part).

Trophosome.—ydrothecwe biserial, strictly opposite, arranged in groups of pairs, a group
to an internode, the upper pair being smaller and differing in shape from the lower; margin
bilabiate, with a two-flapped operculun.

Gonosonie.—Gonangia oval, smooth or with sides marked by broad annular rugosities, with
a large aperture and narrow collar.

This genus was introduced by Lamouroux in 1812' to accommodate two unrelated species,
one being the well-known /2 quadridentate and the other the so-called 77 fulipicr, a bryozoan.
It remained for Bale to give an adequate definition® which was adopted in 1890 by Marktanner-
Turneretscher.? The group appears to be well defined, with evident relationship to Sertularic
in several respects, such as the opposite position of the hydrothece and the characters of the
hydrothecal margin and operculum. There are but three species known, I believe, one, 7% quad-
ridentate from both the Atlantic and Pacifie, one, I’ Jewodon, from the Australian region, and
a third, 22 plhilippina, from the Thilippines. '

The American form is typical of the genus as defined above.

I Nouvean Bulletin des Sciences par la Société philomatique, TTI, Parig, 1812, p. 183.
2 Australian Hydroid Zoophytes, 1884, p. 112.
3 Hydroiden des k. k. naturhistorischen Hofmuseums, 1890, p. 234.
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PASYTHEA QUADRIDENTATA (Ellis and Solander).
(Plate XIII, figs. 4-7.)

Nevtularic quadridentatn Fuvts and Sopaxnir, Nat, Hist. Zooph., 1786, p. 57.
Nertulario qradridentale Gyreniy, Systema Nature (Linnaeuas), 1788, p. 3853,
Pasythea quadridentata Esver, Die Pllanzenthiere in Abbildungen, TTT, 1788, . 237,
Sertularia quadridentata Bsver, Fortsetzungen der Pflanzenthicren, 11, 1794, p. 32,
Sertularia quadridentate Bose, Hist. nat. des Vers, 111, 1802, p. 97.
Pasythec (Sertnlarin) quadridentate Layotrroux, Bulletin philomatique, 1812, p. 183,
Pasythea quadridentata Lavorrorx, Hist. des Polypiers coralligines, 1816, p. 156.
Sertularia quadridentata Tavmarex, Hist. nat. anim. sans vert., IT, 1816, p. 121.
Pasythew quadridentata ScnwEiGarr, Handbueh der Naturgeschichte, 1820, p. 426,
Pasythea quadridentate Lamovrorx, Exposition méthodique, 1821, p. 9.

o

Tuliparia quadridentata de Braixviuie, Manuel (’ Actinologie, 1834-1837.

Lasythena quadridentute Bavg, Australian ITydroid Zooph., 1884, p. 112,

Lasythea quadridentate von Lexpesrerd, Australian Hydromedusee, 1884, pp. 419, 624.

Lasythea quadridentate Bavr, Proe. Linn, Soe. New South Wales, 2d ser., 111, 1888, p. 770,

Pasyihea quadridentate Markraxyun-Tusxergrscrer, Hydroiden des k. k. naturhist, Hofinuseums, 1890, P 234
Pasythea quadridentate Triorsery, Hydroid Zoophytes coilected by Doctor Willey, 1899, p. 436,

Trophosome.~—~Colony attaining a height of about one-third of an inch, consisting of a single
unhranched stem growing from a crecping root-stalk, divided by obilique nodes into regular
internodes, each of which bears a pair of hydrothecwm, or two or three pairs in a closely
compressed group. Hydrotheear on the first internode a single opposite pair, contingent for
about half their height in front, somewhat swollen below, the distal part curving to a narrow,
bidentate, or obscurely tridentate margin, and an operculum of two flaps. Sometimes the first
internode bears two pairs of opposite hydrotheew, the lower of which is like the pair just
deseribed, the other pair heing wedged in between the diverging free portions of the lower
hydrothecw, the bases of the former being indented by the latter.  Sometimes two or more
internodes have this same arrangement of hydrothecw. One or more of the distal internodes
often have a group of three pairs of hydrotheca, the lower two being as just described, the upper
being wedged in between the second pair, so that they are widely separated, the upper pair being
more erect, more extensively adnate to each other than the others; lowest pair largest, next
smaller, and the upper pair smallest.

(fonosome.—A single gonangium isx borne at the hase of the stem, ovate in shape, with annular
corrugations, a very broad, round aperture, no collar, and an operculum stretehed across like a
drumbhead.

Distribution.—Coust of Afriea, near the island of Ascension (Ellis and Solander); Fitzroy
Island and Point Stevens, Australia (ITaswell); Coogee, Bondi, Australia (Bale); Atlantic Ocean
(Marktanner-Turneretscher); South Scas (Thornely); between Eleuthera and Little Cat Islands,
British West Indies (Bauhama Expedition, State University of Towa).

This species seems to be always found growing on floating seaweed.

SERTULARELLA Gray (modified).

Trophosome.- Hydrothecw biserial, strictly alternate, usually with three or four marginal
teeth and a well-marked operculum with three or four flaps.  Rarely the teeth are obliterated, in
which case the operculum is stretched across the hydrothecal aperture like a drumhead.
Branches never regularly anastomosing to form a reticuiate, flabellate structure.

Gonosome. - Gonangia usually ornamented with annular corrugations or ridges.  Aperture at
the end of a trumpet-shaped tube, or else encircled by a narrow, broad collar, and several biunt,
spine-like projections.

This is perhaps the most satisfactory generic group of the Sertularidie, because it is capable
of more exact delimitatton than the other genera, and is based on characters that ave easily scen.
As originally defined by Gray.! the genus contained but two species, S. polyzonias and 8. rugosa.

! List of Specimens of British Animais, Radiata, London, 1847, p. 68,
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Hincks (1868) described six, and Hartlaub (1900) includes eighty-six species, the largest number
yet included in any one genus of the Hydroida. Allman adopted the genus in his carlier works,!
but abandoned it in his Report on the Hydroida of the Challenger Expedition, 1888.  Hincks, in
his British Hydroid Zoophytes, 1863, and Bale, in his Catalogue of Australian Hydroid Zoophytes,
1884, called attention to the character of the opereulum, now cousidered the hest means of delim-
iting the genus, and in this they have been followed by nearly all subscquent writers of
importance.”

In 1900 there appeared a work by Doctor Hartlaub which contains by far the most complete
and masterly discussion that has ever been offered concerning any single genus of the order
Hydroida.* The ground has thus heen so completely covered by one fully equipped for the best
work, with unusual advantages for examining a large number of types in the most important
muscums of Kurope, that the present writer has found his lubors greatly lightened so far as the
genus Sertularelle is concerned, and has availed himselt freely and with confidence of the results
of Doctor ITartlaub’s labors, especially in the matter of bibliography and distribution of species of
this great genus. In the few cases where Doctor Hartlaub has given references unavailable to
myself I have taken them on his authority, having veritied so great a majority that I am con-
vinced of their entire veliability. This writer’s definition of the genus is substantially the same
as the one adopted in the present work.  He does not claim to give a final definition, but sintply
employs it as a means of agsembling all the forms that he regards as closcly related to Sertwlurdlla
as ordinarily understood. He finds that the characters of the internodes relied upon by Schneider*
is very inconstant, and that Levinsen has relied too implicitly on the characters ot the marginal
teeth and operculum.” He does not regard the operculum of Sertwlarelin as homologous with
that of Sertwluria, the former heing a definite structure added above the real hydrothecal margin,
while the latter is the thin end of the hydrothecal wall itself.

POINTS OF INTERGRADATION BETWEEN SERTULARELLA AND OTHER GENERA.

Although there are certain species that do not come strictly within the definition above given
for Sertularella, there is only one that comes within the limits of any other genus as defined in
this work, and that is 8. ¢lar£/d, which bears considerable resemblance to certain species of
Thuiarie in the aperture and marginal tecth. The strictly alternate hydrothecwr, however, and
the regularity of the internodes arc sufficient, in my opinion, to overbalance these thuiarian
features and justify the inclusion of the species in Sertilardlla.

There ave several species in which the gonosome differs from the typical Sertulorelle in not
being annulated. S. episcopus has gonangia that are strongly ribbed longitudinally, reminding
one of cortain species of Abietinaria, such as .1, costate Nutting; S. turgidae (Trask) has gonangi:
that have the distal portion beset with strong spines, reminding one of these structures in some
members of the genus Diphasia, such as 1. acanthocarpus (Busk), and S, formose Fewkes has a
perfectly smooth gonangium resembling some of those found in the genus Sertrdario.  All of
these species, however, come well within the genus and could not consistently be placed in any
other.

The following key, like the others in this work, is purely artificial and makes no claim to
indicate the relationship of the species involved.

! Diagnoses of New Genera and Species of TIvdroidg, Journal of the Linnwan Society, 1874, p. 261; Memoirs of the
Museum of Comparative Zoology, V. No. 2, 1877, p. 21; Description of Australian, Cape, and other IIydroids, mostly
from the collection of Miss I. Gatty, Journal of the Linnzan Society, XIX, 1883, p. 133.

?See the General Systematic Discussion, p. 19.

3 Revision der Sertularella-Arten, von Doctor Clemens Hartlaub, Hamburg, 1900. -

¢ Hydroidpolypen von Rovigno, Kiel, 1897, p. 523.

® Meduser, Ctenophorer og Hydroider fra Grinlands Vestkyst, 1893, p. 57.
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KEY 'TO THE AMERICAN SPECIES OF TIIE GENUS SERTULARELLA.

Hydrothecwe with four teeth.
Hydrothecal walls marked by annular rugosities.
Rugosities on upper side of hydrothecie only.

Hydrothecwe large, stem faseleled . o.. oo oo o gayi.
Stem not fascicled.
ITydrothecee distinetly narrowed distally o ... oo conica.
Iydrothec not distinetly narrowed distally oo ..o atena.

Rugosities on all sides of hydrothecal walls.
No distinet neck to the hydrotheese.

ITydrothecee quadrate in cross seetion. ..o oL e quadrata.
T ydrothec round in cross section,
Hydrotheecr very large oo e fennert.
Hydrothecie not very large.
Hydrotheca distant, rugosities not verydeep...o..... il geniculata.
Iydrothece approximated, rugosities very deep. ..o ool patagoreied.
A distinet square neck to the hydrotheca.
TIydrothecie largely immersed, closely approximated. ... . ..o YOS,

IIydrothece exserted, not closely approximated.
Hydrothece with two very distinet rugosities ... ool
Hydrothec:e with several less distinet rugosities ... .o tenella.
Hydrothecal walls smooth, without regular rugosities.
Marginal tceth distinctly of unequal size.
Hydrothecw inclined forward_ ... s allmani.
Hydrothec: not inclined forward in noticeable degree ... ..ol contorta.
Marginal teeth of approximately equal size.
Entire adcauline wall adnate to hydrocaulus.
Hydrothecie closely approximated.

o UTeY,

Jolony of very thin hyaline structure ... ..o e lata.
Colony of thick corncous structure _. ... ... -alba.
Hydrothecwe distant, stem fascicled below ... oL pinnigerda.
ITydrothec:e distant, stem not fascicled distans.
Practically the entire adcauline wall free ... ... ...l ceylindritheca.
Tess than one-third of adcauline wall adnate.
Fydrothece enormous, margins reduplicated.....o.o. o .ot gigantea.
ITydrothece not extraordinarily large.
Hydrotheer cylindrical __ . ..o ol amphorifera.
Hydrotheea smooth and its internode fusiform.o ... oo Sfusiformis.
Hydrothecz rugose, pediculate ... oo solitaria.
Hydrotheca swollen below.
Hydrothec:e distant, gonangia relatively large ...

Hydrothece not distant, gonangia small ... oo oooooooiiiionn
Between one-third and three-fourths of adcauline wall adnate.
About one-half of adcauline wall adnate.

Teeth well marked. . ... . oo e polyzonias.
Teeth very shallOw ..o .o e clansa.
About two-thirds of adeauline wall adnate. .. ... oot i i COMPleTa.

Hydrothece with three teeth.
Teeth of uncqual size.
Hydrothecwe inclined forward, margin flaring
TLydrotheca not inclined forward, margin flaring.. ... margaritacea.
Hydrothecse not inclined forward, margin not flaring turgida.
Teeth of equal size.
Distal part of hydrothecse narrowing to orifice.

............. pinnata,

Arrangement of hydrothecie very irregular _..._ ... o ool sieboldi.
Hydrothecee fairly regular.
Branching dichotomous, colony straggling ... ... oiin il subdichotoma.

Branching alternate.
Hydrothecre with oblique internal marking
Hydrotheese without oblique marking
Distal portion of hydrothecie expanding.
Gonangia large, distal portion turreted ... ... il meridionalis.
Gonangia smaller, with very conspicuous flaring frills ... elegans.

Jiliformas.
quadridens.
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Distal part of hydrothecie neither expanded nor contracted.

More than two-thirds of adeauline wall adnate. oo ... milneana.
Less than one-half adeauline wall adnate.
Adnateness varying greatly, hvdrothecw lavge -0 ... magellanica.

Adnateness fairly constant.
Hydrothece very small.

Stem geniculate, gonangia deeply anvulated oo ..o oo L minula.
Stem flexuose, gonangia feebly annulated ..o o0 oo ... levinseni.
I ydrotheca medium or large.
Margins extensively reduplicated. ... ... o ... dentifera.
Marging not extensively reduplicated.

Gonangia deeply annulated throughout © .o o o .. tricuspidate.
Proximal part of gonangia smooth ..o o oo oL tropica.

Hydrotheee with two teeth.
Hydrothecw inclined forward .. ... clurkil.
Hydrothecw projecting ontward .. CPISCOPUS.
Hydrothece immense, teeth inconsplenons o .o .. meynd.

Hydrotheeal margin smooth.
Hydrothecwe perfectly evlindrieal .o e foruosa.
Hydrotheewe the shape of the frustam of aocone oo oo 000 ... hevrtlanhi.
Iydrothece with beveled marging _ .. nand.

¢

SERTULARELLA GAYI (Lamouroux).
(Plate XTIV, figs. 1-7.)

Sertularia gayi Lavovrovx, Exposition Méthodique, 1821, p. 12.

La Sertularic de Gay e Bruasvinig, Manual 4 Actinologie, 1834, p. 481.
Sertularia gayi Ladarck, Iist. nat. anim. sans Vert., 1836, p. 152.

Sertularia polyzonias var. /3, Jorxstox, Brit. Hyd. Zooph., 1847, p. 62,

Sertularic gayi Hixexs, Ann, and Mag., 3d ser., VIII, 1861, p. 252,

Sertularia gayi ALpeR, Trans. Tyneside Field Club, V, 1862, p. 237.

Sertularelle gayi Hixeks, British Hydroid Zoophytes, 1868, p. 237.

Sertularella gayi Sars, Bidrag til Kundskaben om Norges Hydroider, 1873, p. 21
Sertularelle gayi var. robuste. ALLyax, Porenpine Iixpedition, 1874, p. 471.
Sertulerella gayi Norstax, Ann. and Mag., 4th ger., XV, 1875, p. 173.

Sertlarella gayiy var, robuste Aviaax, Mem. Mus. Comp. Zool.,, V, No. 2, 1877, p. 22
Sertulerella gayi ? Verrinn, Check List, 1879, p. 18,

Sertulirella gayi Wintner, Fortignelse di i Danmark Iydroider, 1850, p. 276,
Sertulurvelle yayi Frwkrs, Bull. Mus. Comp. Zool,, VIIL, No. 7, 1881, p. 128,
Sertnlarella gayi Kirengexvaver, Nordische Gattungen, 1884, p. 41,

Sertrdarella gayi Searrsrenr, Bilhang till K. Svenska Vet.-Akad., 1889, p. 16
Sertularella gayi Bovrxe, Hydroids of Plymouth, 1890, p. 396.
Sertularella gayi GarsTaxa, Journ, Marine Biol. Assoc., 11T, 1895, p. 224,
Sertularelle gayi Crawrord, Ann. and Mag., 6th ser., NVI, 1893, p. 261.
Sertudarella gayi Nvrting, Bahama Iixpedition, 1895, p. 88.

Sertularella gayi DUErDEX, Proc. Roy. Dublin Soc., N. 8., VIII, 1897, p. 416.

Sertularello gayi ALLEX, Journ. Marine Biol. Assoc., 1899, p. 452,

Sertularelle gayi Bonxevie, Norwegian North Atl. Exped., 1899, p. 76.

Sertularella geyi IanrLars, Revigion Sertularella-Arten, 1900, p. 61.

Sertularella gayi Nvrrise, Iydroids of Woods Hole Region, 1901, p. 363.

Sertularella gy Tarcrer, American Naturalist, 1901, p. 891,

Lrophosome.—Colony straggeling in habit, attaining a height of about 6 inches in some cases,
Stem fascicled, made up of a number of intertwining and intimately connected tuhes, which in
the aggregate form a very thick woody stem that bears no trace of internodes or regularity of
branching.  Branches given off irregularly from the stem, but with a tendency toward a pinnate
arrangement.  Sometimes a large branch is given off from the main stem which resembles the
latter in all particulars, otherwise the branches are nonfascicled, sinuous, divided hy oblique
nodes into regular internodes, each of which bears a hydrotheca.  Hydrotheea ovate, with the
distal ends narrowed and bent slightly outward, adcauline side more or less marked by trans-
verse rugosities, distal two-thirds free, ending in a margin ornamented with four shallow equi-
distant teeth and an operculum consisting of four valves.
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(Fonosome.—Gonangia borne on the upper sides of the branches, inserted near the hases of
hydrotheca, long, slender, terete, narrowing to a short, hroad pedicle at the proximal end and
to a two-toothed margin at the other; the upper one-third to one-half ix marked by even shallow
annulations.

Distribution.—New England coast (Verrill); Gulf of St. Lawrence (Dawson): common in
West Indian region, var. robuste (Allman); Bering Sea (A/batross); British coasts (Hincks);
Shetland (Iincks); between Shetland and Faroe (Allman), where it reaches a depth of 605
fathoms; Swedish west coast (Segerstedt); Norway (Sars); Greenland (Segerstedt); Mediter-
rancan (Graeffe); Africa, Cape of Good Hope (Johnston); cA/batross Station 2353, lat. N. 20~ 59
long. W. 86~ 2%, 167 fathoms; Station 2416, lat. N. 31~ 26/, long. W. 792 07, 276 fathoms;
Station 2663, fat. N. 29 39, long. W. 79~ 40, 421 fathoms; Station 2668, lat. N. 30~ 58" 307, long.
W. 79+ 38" 807, 204 fathoms; Station 2886, lat. N. 432 59’, long. W. 1247 56" 30", 50 fathoms.
The following localitics are given by Fewkes without the station number: Lat. N. 31 57, long.
W. 787 18 35”7, 323 fathowms; lat. N. 32~ 43 25", long. W. T7- 20" 30", 233 fathoms; lat. N.
32+ 925, long. W. 777 42 307, 262 fathoms; lat. N. 327 07, long. W. 78~ 37 30", 229 fathoms.

The deseription given above is taken from a specimen from Station 2668, and belongs to the
variety robusta Allman, which hardly differs in any essential character from the oviginal British
form. The species, as indieated above, has a very wide distribution, but has not as yet been
found in the Puacific.

SERTULARELLA CONICA Allman.
(Plate XV, figs. 1-2.)
Sertularella conica AnLnax, Hydroids of the Gulf Stream, 1877, p. 21
Sertilarelle conica Crarkg, Bull, Mus, Comp. Zool,, V, No. 10, 1879, p. 246.
2 Sertulerella conica Cavkixs, Some Hydroids from Puget Sound, 1899, p. 359,
Sertularella conica HarTavs, Revision Sertularella-Arten, 1900, p. 66.
Sertularelle conice Harruavn, Hydroiden aug dem Stillen Ocean, 1901, p. 354

Trophosome.—Colony attaining a height of 1§ inches.  Stem not fascicled, flexuose, divided
into regular slender internodes, each of which hears a hydrotheca. Branches irregular and
sparse, themselves sometimes branching dichotomously, divided into long, slender internodes,
sach bearing a hydrotheca. Hydrothecw distant, rather slender, free for nearly their distal
two-thirds, proximal ends swollen, narrowing regularly to their distal end, which is much more
slender and narrow than in allied species, the upper side being marked by shallow corrugations;
margin with four equal and equidistant teeth and a conical operculum composed of four flaps.

(Fonosone.- —Not known.

Distribution. ~Southwest of Tortugas, 60 fathoms (Allman); lat. N. 247 34, long. W, 83°
16, 4 Townsend arbor (Calkins); . 1atross Station 2370, lat. N. 20~ I8 157, long. W. 85~ 32/,
95 fathoms; Station 2388, lat. N. 29~ 24’ 307, long. W. 88~ 01’, 85 fathoms; Station 2771, lat. S.
51~ 34, long. W. 68~ 50.5 fathoms.

[t ix impossible to tell from Calkins's figure and description whether the species that he
identitied as 8. conier is correctly determined or not.  There is nothing to indicate the number
of hydrothecal teeth. The hydrotheca seem to he very stout and closely approximated tor that
species.  Dr. Torrey! identifies a species as S. con/ea that cannot he placed in that species on
account of having three instead of four hydrothecal teeth. It seemx doubtful that the species
has as yet been correctly reported from the Pacitic coast.

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

Ulydroids of the Pacific coast, 1902, p. 60.

5125—prr 2—04——=6
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SERTULARELLA CATENA (Allman).
(Plate X'V, fig. 3.)

Sevtularin catena Avimay, Challenger Report, Hydroida, Pt 2, 1888, p. 58.
Sertularella catena HarrLavs, Revision der Sertularella-Arten, 1900, p. 84.

Trophosome.—Colony attaining a height of about 2 inches.  Stem fascicled basally and
simple distally, geniculate, the distal simple part being divided into regular internodes, each of
which 1s broadened at its distal end to furnish a support tor a hydrotheca.  Branches roughly
alternate, resembling the distal part of the stem as above described.  Hydrotheee subeylindrical,
almost wholly exserted, narrowed slightly at cach end, the upper (adeauline) sides being marked
by shallow rugosities; margin with four shallow teeth that are sometimes reduced to mere

~sinuosities; operculum imperfect in the type, but probably composcd of four parts.

Gonosome.—Gonangia borne on stem opposite the bases of hydrotheca, large, terete in form;
orifice terminal, small, armed with two shallow processes or teeth.  There is apparently a series
of very shallow rugosities or annulations on the distal portion of the gonangia.

Distribution.—Off Culebra Island, West Indies, 340 fathoms (Allman).

An examination of Allman’s type of this species shows that it ix not identical with S, eylin-
dritheca, as suggested by Hartlauh.®  The fascicled stem, and not traly cylindrical or quadrate
hydrotheca, and especially the very different shape of the gonangia. show that thix species s very
distinet from 8. cylindritheca. .

The figure here given is from the tyvpe collected by the Challenger, and differs somewhat
from those of Professor Allman.

Type.—In the South Kensington Museum.  Fragment in the possession of the author.

SERTULARELLA QUADRATA Nutting.
(Plate X'V, figs. 4-8.)
Servtularella quadrate Nurtixa, Bahama Expedition, 1895, p. 88,

Trophosome.—Colony attaining a height of ubout 6 inches.  Main stem sinuous, strong.
monosiphonic, divided into regular internodes each hearing a hydrotheca.  Branches alternate,
cach internode bearing a hydrotheca immediately at the base of which ix the oblique node.
Hydrothecw very long, three to four times as long as wide, quadrate in section, margin with four
cqual and equidistant teeth and a four-flapped operculunm.  Hydrotheear often with margins
several times reduplicated, and & number of fine horizontal striations on the outside of the hydro-
thecal walls.

Gonosone.—Gonangia borne near the hydrothecal bases, broader and stouter thun the
hydrothece, tubular, with rounded bases and distal part quadrate in section. Aperture in the
center of the depressed top. Margin surrounded hy usually five or six long recurved horizontal
spines arranged so as to present a stellate appearance when viewed from ahove.

Distribution.—Near Iabana, Cuba (Nutting): Albatross Station 2043, lat. N. 9~ 30" 45",
long. W. 76~ 25 307, 155 fathoms; Station 2323, lat. N. 23~ 10" 51", long. W. 82- 19" 03", 163
fathoms:; Station 2326, lat. N, 23 117 45", long. W. 82~ 18 54" 194 fathons; Station 2330, lat.
N. 23° 10/ 48", long. W. 82° 19" 15", 121 fathoms: Station 2334, lat. N. 23+ 10" 42", long. W, 82
18" 24", 67 fathoms.

This very striking form has perhaps the longest hydrothecar known in the genus Sertulu-
rella.  Its nearest ally is S. eylindritheca, from which it differs in the length of the hydrotheca
and also in the form of the gonangia. The reduplication of the margin seems to be here carried
to the extreme known in the Sertularide.

Type Slides.—Cat. No. 18714, Muscum State Univ. of Towa: Cat. No. 19773, 19778, U.S.N.M..;
also in coilection of the author.

! Revision der Sertularella- Arten, 1900, p. 84.
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SERTULARELLA TANNERI, new species.
(Plate XV1, fig. 1.)

Trophosone.— But a fragment of a single hranch of this species is known.  Branch slightly
flexuose, divided into regular internodes, each bearing a hyd rotheca, nodes oblique, deep, accom-
panied by two or three annular rugosities of the perisare.  Hydrothecw very large, subtubular,
the terminal portion being gently curved outward, only a small part of the proximal adcauline
wall being adnate to the hydrocaulus; entire hydrotheeal wall both above and below regularly
and closely annulated; margin squarish, with four low equidistant tecth and a four-flapped
operculum.

(Gonosone.— Not known,

Distribution.— \batross Station 2873, lat. N 48 307, long. W. 124 57", 40 fathoms.

This very striking species shows almost complete intergradation hetween the »ugosa and
polyzonias groups, having the deep annulations of the former with a hydrotheca somewhat
resembling the latter in size and shape.

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

SERTULARELLA GENICULATA Hincks.

(Plate XV, fig. 20)
Sertularvella genienluto Hixexs, Ann. and Mag., 4th ser., N1I1, 1874, p. 1o
Nertularella geniculata Kirenexpravsr, Nordische Gattungen, 1884, p. 4.
Sertularella. geniculata Lavissex, Meduser, Ctenophorer og Hydroider fra Grimlands Vestkyst, 1893, p. 201

Lrophosome.~—**Stem slender, decidedly geniculate, simple or slightly branched, jointed and
twisted above each calicle: the internodex long, attenuated helow and hent in opposite directions.
Hydrotheca very distant, ribbed transversely, chiefly on the upper half, rather broad helow, and
narrowing gradually toward the margin, which bears four very prominent teeth, is sinuated
deeply between them, and is surrounded by a conical quadripartite operculum.”

Gonosone.—Unknown.

Distribution.—OfE Frederickshaab, Davis Strait (Hincks); Jan Mayen (Lorenz).

1 have not seen thix species, and the above description is copied entire from the original by
Hincks. Hartlaub stoutly contends that this species is identical with . tenella, and he may
be right. Not having material for comparison, and in view of the great difference between
the description and illustrations of the species as given by Hincks and the typical 8. tencllu, the
present writer deems it safer to regard the two species as distinet.

SERTULARELLA PATAGONICA (d’Orbigny).
(Plate X VI, fig. 3.)
Sertrlario patagonica 17 ORBIGNY, Voyage dans P Amérique Mdridionale, 1839, p. 25.
Sertularelli rigose ? KIRCHENPAUER, Nordische Gattungen, 1884, p. 42,
Sertwlarvelle vrgosa ? HarrLacs, Revision der Sertularella-Arten, 1900, p. 122

“ 8. pamulis simplicibus, cellulis alternantibus, ovalibus, transversim rugoso-plicatis; vesi-
culis magius, transversim 10 costato-gradatis.” (Original description.)

Trophosome'.—Colony unbranched, attaining height of about 1 inch,  Stem not fascicled,
internodes short, divided hy oblique double nodes; hydrothecwe oval, alternate, distal end trun-
cated, provided with six wrinkles in the form of strongly projecting tiers.

Gonosome. —Gonangia very large, resembling the hydrothecw, oval, ornamented transversely
by ten ribs in tiers.

Distribution.—Bai de Ros,” southern Patagonia.

1 have not scen thix species.  Judging from the excellent figures given by d’Orbigny, it does
not seem likely that it is the same as 8. rugosa, as suggested by Kirchenpauer and Hartlaub,
the distal extremitics of both hydrothecwe and gonangia heing entirely different.

1 Description liberally translated from the original more extended description by d’Orbigny.
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SERTULARELLA RUGOSA (Linnzus).

(Plate XV, figs. 1-5.)

Snetil-trefoil Coralline Euus, Essay Nat. Hist. Coral., 1755, p. 26.
Sertularic regose LINN rUs, Systema Nature, 1758, p. 809.

Sertularice rugose Hovrreyy) Nataurlyke Historie, 1761, p. 539.

Sertularia rugosa PaLLas, Llenchus Zoophytorum, 1766, p. 126,

Sertilaria rugose LINNEUs, Systema Naturwe, 12th ed., 1767, p. 1308,
Sertularia rugose Boppagrt, Lyst der Plant-Dieren (Pallas), 1768, p. 157,
Nertularia rugose Mararri, De Plantis Zoophytis, 1776, p. 28,

Sertwdaria rugosa Fasricivs, Fauna Groenlandica, 1780, p. 443,

Nertularia rugosa FLis and Sornaxper, Nat., Hist. Zooph., 1786, p. 52,
Sertudearic riegosa WrLkins and ITersst, Charakteristik der Thierpflanzen, 1787, p. 164,
Sertularia rugosa GMELIN, Systema Naturie (Linneeus), 1788, p. 3847,
Sertularia rugosa Fsper, Die Planzenthiere in Abbildungen, III, 1788-1830, p. 182.
Sertulariv rugosa BERRENTIOUT, Synop. Nat. Hist. Great Britain, I, 1789, p. 216,
Nerfularia rugosa 19spER, Fortsetzungen der Pflanzenthiere, 11, 1794-1806, pl. x1.
Sertularic rugose Bosc, Hist. Nat. des Vers, IT1, 1802, p. 93.

Nertwlarie rugosa Trrrox, British Fauna, 1807, p. 213.

Sertularia rugosa JavesoxN, Cat. Anim. Class Vermes, 1811, p. 564,
Nertularia rugosa Liastourotx, Bull. philomatique, 1812, p. 184,

Sertularia rugosa Oxex, Lehrbuch der Naturgeschichte, 1815, p. 92,
Nertularia rugosa Lasarcek, Hist. Nat. Anim. sans Vert., TI, 1816, p. 121,
Clytea rugosa Lavourovx, Hist. Pol. Coral., 1816, p. 203,

Sertularia rugosa STEWART, Flements nat. hist. animal King., 1817, p. 2.
Sertularia rugosa FLEMING, British Animals, 1828, p. 542

Sertularia rugose Bose, Hist. Nat. des Vers, 1830, p. 108.

Cumpanulaire ruguens: DE BLaixvinLg, Manuel &’ Actinologie, 1834, p. 473,
Sertularic rugose LaMarcr, Hist. Nat. Anim. sang Vert., 1836, p. 149.
Clytea rugose TeMrLETON, London Magazine Nat. Higst., 1836, p. 466,
Sertularia rugosa Jonxstox, Nat. Hist. Soc. Northumb., 1I, 1837, p. 257,
Sertularia rugosa Joussrox, Hist, Brit. Zooph., 1838, p. 123

Sertularia rugose Hassarn, Ann. and Mag., VI, 1841, p. 167,

Sertidaria rugose MACGILLIVRAY, Ann. and Mag., TX, 1842, p. 463,
Sertularic rugosa Troxpsox, Report Brit. Assoc. for 1843, 1844, 1. 283,
Nertularia rugosa Jonxsrox, Hist. Brit. Zooph., 2d ed., 1847, p. 63,
Sertularia rugosa Gray, Brit. Museum Radiata, 1848, p. 69,

Amphitrocha rigosa Strvesox, Invert, Grand Manan, 1853, p. 9.
Sertularia rugose ALDER, Cat. Zooph. Northumb., 1857, p. 23.

Sevtularia rugose Hixeks, Ann. and Mag., 3d ser., VI1I, 1861, p. 253.
Amphotrocha cinete Lo Acassiz, Cont. Nat. Hist. UL S, IV, 1862, p. 856.
Sertularic rugosae ALDER, Trans. Tyneside Field Club, V, 1862, p. 289,
Amplitrocha rugosa A, Acassaz, North American Acalephie, 1865, p. 146,
Sertidaria rugose vax BENEDEN, Fauna Littorale Belgique, 1866, p. 183.
Sertularella rugosa Hixexs, Brit, Hydroid Zooph., 1868 p. 241,
Sertularella rugosa Sans, Bidrag til Kundskaben, 1873, p. 44,

Sertularella tenelle Scuvize, Jahresh. Kanon., Kiel, IT, 1874, 1. 131,

Sertularella rugose VERRILL, Amer. Journ. Sci. and Arts, VI 1874, .
Nertularella rugose VERrILL, Amer. Journ. Sci. and Arts, IX, 1875, p. 435,

Sertularella rugosa CLark, Alaskan 1Iydroids, 1876, p. 224.

Sertrdarella rugosa MERESCHROWSKY, Ann. and Mag., 5th ser., I, 1878, p. 190,

Nertularella rugosae Norymax, Aun. and Mag., 5th ser., I, 1878, p. 323.

Sertilarella rugose WiNntner, Naturhist. Tidsskrift, 1880, p. 244. g

Sertularella rugose KrreHENPATER, Nordische Gattungen, 1884, p. 42.

Sertularella Tugose SeaersteEDT, Bihang K. svensk. Vet.-Akad. Handl., NIV, no. 4, 1889, p. I7.

Sertidarella gendculata MARKTANNER-TURNERETSCIER, 1Tyvdroiden des k. k. naturhist. Hofmugeums, 1890, p. 222,
Sertularella rugosa FEwkes, Guide to Collector, 1890, p. 88.

Sertidarella rugose HoyLE, Proe. Linn. Soc. Zool., XX, 1890, p. 460.

Sertidarella rugose Levinsex, Vid. Udb., “Hauchs?" Togter, 1893, p. 388.

Sertwlarella rugose DeerDEN, Proce. Roy. Irish Acad., (3) 111, 1893, p. 388.

Sertularella rugose Harrvaus, Hydromedusen Helgolands, 1897, p. 451,
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Sertularella rugosa Crawrorp, Ann. and Mag., 6th ser., X VI, 1895, p. 261.

Sertularelli rugosa MclNrosi, Ann. and Mag., 6th ser., X VT, 1896, p. 401.

Sertularelli rugosa Norrine, Hydroida from Alaska and Puget Sound, 1899, p. 741.

Sertularelle rugose BoxNevie, Norwegian North, Atl. Exped.; 1899, p. 77.

Sertularella rugvsa TlarrLavs, Revision der Sertularella-Arten, 1900, pp. 54, 121, pl. vi, fig. 12.
Sertularella rugose Nvrrisg, Iydroids of the Woods Hole Region, 1901, p. 362,

Sertularella rugose T ararrr, American Naturalist, 1901, p- 391.

Sertularella saccate Nurring, Tlydroids IHarriman Expedition, 1901, p. 183.

Sertularella rugose Wintraves, Cat. Marine Invert. eastern Canada, 1901, p. 25.

Sertularella vugosa SmMUNDssoN, Bidrag til Kundskaben islandske Hydroider, 1902, p. 67,

Trophosome.—Colony attaining a height of about three-fourths of an inch. Stem usually
unbranched, with several deep annulations on the proximal end, and regular short internodes,
each hearing a hydrotheca and usually several annulations; nodes very deeply cut and oblique.
Hydrothecae not contiguous, barrel-shaped, ornamented with four to six annular rugosities,
ending in a short ill-defined square collar; margins square, with four ill-defined teeth and a
four-flapped operculum.

Gonosome.—Gonangia large, ovate to almost globular, with a number of annular rugosities
and a small aperture armed with four ill-defined teeth.

Distribution.—New England coast (Verrill); Grand Manan (Stimpson); West Indies (Nutting);
Alaska (Clark); Puget Sound (Nutting); British coasts (Ilincks); Norw ay (Sars); North Cape
(Sars); Greenland (Levinsen); Denmark (Winther); Iceland (Semundsson); Sweden (Segerstedt);
White Sea (Mereschkowsky); Helgoland (Hartlaub); coast of Belgium (van Beneden).

This wide ranging species is quite variable, as would he expected, and the writer has found
specimens from our Atlantic coast that agree quite well with his S. seccata from Alaska.

SERTULARELLA AREYI, new species,
(Plate X VI, fig. 6.)

Trophosomie.—A fragmentary specimen was all that was secured. It was about one-fourth
of an inch high.  Stem unbranched, very slender, internodes longer in proportion to their thick-
ness than any others of the genus that I have seen, each hearing a hydrotheca near its distal end.
Hydrotheca bharrel-shaped, very distant, margin square with four obscure teeth and a four-
flapped operculum; hydrothecal body marked by two very distinet annular rugosities which
divide the body into three nearly equal zones. The surface is further ornamented with distinet
longitudinal lines or fine ridges.

(Fonosome.—Unknown,

Distribution.—Dredged near Habana, 100 to 200 fathoms, Bahama Expedition from the State
University of lowa.

Thix very distinct and beautifnl species 1 take pleasure in naming after my friend Professor
Arey, of Cedar Falls, lowa, one of the members of the expedition that secured the type specimen.

Type slide.—Cat. No. 18693.

Muscum of Natural History, State University of Towa.

SERTULARELLA TENELLA (Alder).
(Plate NVIIT, figs. 1-2.)

Sertularic rugosa (var.) Jouxsrox, British Zoophytes, 24 ed., 1847, T, p. 64, and fig. ¢ p. 62,
Sertudaria tenelle. ALpER, Cat. Zooph. Northumb., 1857, p. 23.

Sertularia tenelle Hixexs, Ann, and Mag., 3d ser., VITI, 1861, p. 253.

Sertularia tenelle Nowvax, Report British Assoc., 1867, p. 200.

Sertudarella tenella Hixcks, Brit, Hyd. Zooph., 1868, p. 242,

Nertularella tenellu Hinexs, Ann. and Mag., 4th ger., N111, 1874, p- 153.

Sertularella tenelle McIntosn, Ann. and Mag., 4th ser., XI1II, 1874, p. 212,
Nertwlarella tenellu Scircize, Nordsee Txped., 1874, p. 131,

Sertularvelle tenella WiNrirer, Naturhist, Tidsskrift (3), N1, 1880, p. 245,
Sertulurella tenella Kiremexvaver, Nordische Gattnngen, 1884, p. 4

Sertularellu tenelle SecErsrEDT, Bidrag til Kinnedomen Hydroid faunen, 1889, p. 17.
Sertularelle tenelle Levisses, Vid. Meddel. Naturhist. Foren., 1892, p. 59,
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?8ertularella angulose BaLg, Proe. Poyal Soc. New South Wales, 1893, p. 102
Sertularella tenelle CRawForD, Aun. and Mag., 6th =er., XV, 1895, p. 261.
Sertularelle tenella Boxxevig, Norwegian North Atl. Exped., 1889, p. 77,
Sertularellie tenelle Harruavs, Revision der Sertularella-Arten, 1900, p. 63.
Sertularella tenelle Harrnavs, Hydroiden aus dem Stillem Ocean, 1901, 1. 354,
Sertularella tenelle Torgey, ydroida of the Pacific Coast, 1902, p. 64.

Trophosome.—Colony xmall, not reaching a height of more than one-half inch in specimens
examined. Main stem slender, strongly geniculate, divided into regular long internodes, each of
which bears n hydrotheca. Branches, if present, few, like the main stem, divided into regular
internodes, cach bearing a hydrotheca. Hydrotheeca distant, fusiform, strongly rugose, almost
their whole length exserted, aperture square, mounted on a short quadrate collar which has four
equal and equidistant teeth; operculum with four flaps.

Gonosome. —* Gonangia ovate, slender, ringed transversely, produced above into a short
tubular orifice.”™!

Distribition.—AMhatross Station 2383, lat. N. 239 107 36", long. W. 827 197 19", 169 fathoms;
Albatross Station 2865, lat. N. 487 12/, Tong. W. 1227 49, 40 fathoms; Puget Sound (Hartlauh):
California (Torrey): Rio de Janeiro (Rathbun): British Coasts (Ilincks); Norwegian Coast
(Bonnevie); Greenland (Levinsen).  If S. angudosa Bale is a synonym of 8. fenella, the range of
the species will have to be extended to Australia.

I cannot agree with Hartlaub that 8. gen/culata Hineks* and N, widerogena von Lendenfeld®
are synonyms of thix species.  Specimens dredged by the U. S, Fish Commission steamer
Albatross and off the Alaskan couast are quite typieal, as are the fragments collected by Doctor
Richard Rathbun off’ Rio de Janeiro.

Type.—In Museum of the Natural History Society, Newcastle-upon-Tyune, Iingland.

SERTULARELLA ALLMANI Hartlaub.
(Plate XVTII, figs. 3-6.)

Sertularella unilateralis ALtmay, Ann. and Mag., 4th ser., XVII, 1876, p. 114

Sertularella wnilateralis Avraax, Phil. Trans. Royal Society, London, V, 1879, p. 282,

Sertutaria seeunda ALiaax, Challenger Report, The Hydroids, Pr. 2, 1888, pl. xxv, fig. 2. (Fxplanation of plate.)
Sertularic wnilateralis ALiasax, Challenger Report, The Hydroids, Pt. 2, 1888, p. 53

Sertalarelle allmeani TarrLavs Revigion der Sertularella-Arten, 1900, p. 81.

oSertularella antarcticd Hanrravn, Revision der Sertularella-Arten, 1900, p. 82.

Trophosone.—Colony attaining a height of about one-half inch, growing in a dense tuft.
Stem slender, much annulated helow, divided into fairly regular internodes by deep nodes.
Branches alternate, dividing several times into branchlets, the ultimate division being dichoto-
mous, lying in two planes, projecting forward, outward, and upward from the stem, divided into
regular internodes, each of which usually hears a hydrotheca, or a hydrotheea with a branchlet
horne at the side of its base. Ilydrothecwe lying in two planes projecting forward, outward, and
upward, so that they appear in side view to be all inserted on one side of the hranch. Ience the
name < wnilateralis.”  Hydrotheewe flask-shaped, rather small, about the distal one-half of adcau-
line wall free, aperture quadrate, margin with four conspicuous slender sharply-pointed teeth,
the anterior pair heing the longer, and a narrow, even border.  Opereulum of four flaps.

Gonosome.—Gonangia rather large, ovoid to obeonical, annulated on upper half and sometimes
throughout, aperture rather large, and margin with five or six blunt teeth. Acrocysts present
when sexual products are mature.

Distribution—Off Accessible Bay, and Swains Bay, Kerguclen Island (Allman); Tierra del
Fuego, Point Stanley (ITartlaub); Straits of Magellan (Hartlaub); Albatross Station 2776, Straits
of Magellan.

This is a very variable species, and the quite considerable amount of material collected by
the United States Fish Commission Steamer _A/afross in the Straits of Magellan shows the
identity of the species named in the synonymy above. The gonangia are particularly variable,

'1lincks, British Hydroid Zoophytes, 1863, p. 242.
z Annals and Magazine of Natural 1listory, 4th ser., XIIT, 1874, p. 152
3 Proceedings of the Linnman Society of New South Wales, IN, 1884, p. 416.
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especially in the matter of the marginal teeth and the size of the aperture, specimens agreeing
with all of the fignres given by Allmanand Tartlaub being found in a single colony. The thick-
ness of the perisare described by Hartlaub is characteristic of his specimens of 8. anturctica
(=S8. wunilateral/s Allman) is not mentioned hy Ailman and is not apparent in the specimens
collected by the A/batross. 1t is possible that S. anturctice is not the same as S. unilateralis
Allman, but a distinct species.  Hartlaub claims that the name Sertularella wunilateralts Allman
(1879) must he abandoned. The facts appear to be that Hartlaub (Revision p. 42) changes the
name Sertularia wnilateralis Lamouronx (18324) to Sertularella wnilateralis (Lamouroux), thus
securing the priority of the name for Lamouroux’s species, by a strict application of the A. O. U.
‘ode. It therefore hecame necessiry to give new names to Sertularella wnilateralis Allman and
Sertuliria wnilateralis Allman, species which seem to the present writer identical.
Type.—In South Kensington Museum, London.
SERTULARELLA CONTORTA Kirchenpauer.
(Plate XV111, figs. 7-9.)
Sertularella contorfa KIrenmENPAUER, Nordigche Gattungen, 1884, p. 29,
Sertularelle protecta Harrnavn, Revision der Sertalarella-Arten, 1900, p. 74,
Sevtnlirella contorta T arrnars, Revision der Sertularella-Arten, 1900, p. 83.

Trophosome.—Colony attaining a height of about 3 inches in type specimen. Stem not
tascicled, thick, divided into fairly regular internodes each of which bears a hranch and hydro-
theen, or a hydrotheea alone: internodes mueh broadened at their distal ends by a shoulder for
the support of the hydrotheea; nodes deep and distinet, there heing corrugations or constrictions
in addition to the regular nodes giving a twisted appearance to the stem and branches. Branches
irregularly alternate, flexuose, their bases with several annular constrictions, divided into regular
internodes resembling those of the stem.  Hydrotheee heavy, thick in texture, distal half free
and curving outward, margin with a distinet thickened rim and four teeth, the two abcauline
ones wiually heing more pronounced than the adcauline ones.  Operculum not seen in specimen
deseribed, although Hartlaub tigures a four-lapped operculum.

(Conosome.—Gonangia large, axillary, ohovate or obconical in outline, or terete as in the
type, with a short neek shaped like the frustum of a cone, and two prominent teeth in the speci-
men figured, without teeth in the one figured by the original describer; strongly annulated
throughout in the specimen figured, but smooth in the middle portion as figured by Kirchenpauer.

Distribution.—Falklund Isfand and the Straits LaMarre (Kirchenpauer).

The deseription given above is made mainly from a specimen kindly sent me by Professor
Levinsen, labeled © Lamarre Straits,” the locality from which the type specimen was secured.
In the trophosome it agrees well with the original deseription and figure given by Kirchenpauer,
but the gonangia are quite different, although there is one gonangium that is much nearer the
tyvpe than the one figured in this work. The specimen agrees very well with 8. protecte Hartlaub,
which I therefore regard as a synonym.

Lype.—In the Museum of Leipsic?

SERTULARELLA LATA (Bale).
(Plate XVITI, fig. 10.)

Tanioria late Bavg, Journ, Mierose. Soc., Vietoria, 1882, p. 14
Thatinrie Lol Bave, Cat. Australian Hydroid Zoophytes, 1884, p. 120.
Thuicria hyaline Aviaay, Challenger Report, Hydroida, Pt. 2, 1888, p. 69.

Trophosoue.— Colony attaining 1 height of 6 or 8 inches (Bale).  Stem fascicled below, not
faxcicled above, where it is thick, divided into regular internodes each of which bears a branch
and two hydrothece on one side and a single hydrotheca on the other.  Whole hydrocaulus
remarkably translucent and hyaline in structure.  Branches alternate, distant, only slightly con-
stricted at their origin, divided into regular, usually long internodes. IHydrothecw alternate,
widely separated by the thickness of the stem, closely approximated, tubular, completely adnate
to aperture on adeauline side, not apparently swollen or gibbous helow, margin with a delicate
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but evident rim and four inconspicuous equidistant teeth which are sometimes aborted leaving
an even margin.  The remains of an operculum can be scen in some cases, and this is probably
composed of four flaps.

Gonosone.~—Not known,

Distribution.-Griftiths Point, Port Stevens, Queen’s Cliff, Vietoria (Bale); Station 126,
south of Pernambuco, 770 fathoms (Allman).

An examination of Allman’s type of Z%wiaria hyalina Allman shows that the species comes
well within the genus Sertilarelle us used in the present work. The entire structure is very
delicate, and the operculum is in no case perfeet.  In some cases, however, it is partially intact,
and is probably composed of four flaps where the four low teeth are present, and of a single thin
membrane where the teeth are wanting, leaving a circular margin.  Bale's figures and deserip-
tions of 77wiaria lute Bale apply so completely to the Challenger type of 7. Jyal/na Allman
before me that I have no hesitation in regarding the two as identical.  As Bale’s species has the
priority, Allman’s 70 Zy«//na must be regarded as a synonym.

Type.—In Australian Museum, Sydney.

SERTULARELLA ALBIDA Kirchenpauer.
(Plate XIN, figs, 1-2.)
Sertularella robuste, CLark, Alaskan Hydroids, 1876, p. 225,
Sertidarella albida, Kireuespaver, Nordische Gattungen, 1884, p. 42,
Sertudurella adbida, Hawrnavs, Revision der Sertularclla-Arten, 1900, p. 26.

Trophosome.—Colony attaining a height of about 2 inches, flabellate in form. Stem not fas-
cicled, thick, with several very deep annulations at its proximal end, internodes irregular,
tending to he shorter in proximal and longer in distal portion, nodes very deeply cut. Branches
flexuose, irregularly alternate, themselves branching, divided into irregular internodes like those
of the stem, very broad, resembling those of Z7w/aria. Hydrothecw large, closely approxi-
mated, alternate, but on account of the thickness of the hydrocaulus appearing to be in two series
as in many species of Theiariay broadly tubular, immersed to the aperture on abeauline side,
distal part bending slightly outward, margin with four teeth. Operculum of four flaps. An
intrathecal ridge originates at the bend in the abeauline side and passes downward and inward to
about the middle of the hydrotheca.

Gonosome.—Gonangia axillary, very large, perhaps the largest found in the genus, ovate,
regularly and closely annulated with short tubular neck, and round terminal aperture.

Distribution.—Yukon Harbor, Big Koniushi, Shumagin Islands, 6 to 20 fathoms.  Collected
hy W. 1. Dall (Clark).

This very striking species has the aspect of a Z%wiarie and would doubtless be placed in that
genus were it not for the four-toothed hydrothecal margin and the typical Sertularella form of
the gonangia. These latter are very large indeed, attaining sometimes a length of nearly
quarter of an inch.  The description and figures are from a specimen collected by Dall at Big
Koniushi, Shumagin Islands.

Type. —In Museum of the Academy of Sciences, St. Petershurg.

?SERTULARELLA PINNIGERA Hartlaub.
(Plate XIX, fig. 3.)

Tliaria pinnate ALmMaN, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 28,
Nertularelle ?pinnata HartLavs, Revision der Sertularella-Arten, 1900, p. 113,
Nevtularella pinnigera HHarTLATB, Revision der Sertularella-Arten, 1900, p. 113,

“ Trophosome.—Stem attaining a height of nearly 3 inches, sparingly branched, fascicled
below, alternately pinnate, pinnwe given off at nearly right angles to the stem, jointed at distant
and uncertain intervals. Hydrothecae horne both by stem and pinnw, deep cylindrical with
obscurely four-toothed margin, adnate to the axis in their whole length,

“Gonosome.~—Not known.”

Distribution.—Double-headed Shot Key, 3 to 4 fathoms (Allman).
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There is considerable doubt as to the systematic position of this species. The large and
nonretractile hydranth, as represented in Allman’s figure, resembles those of flulecium, as does
also the thick and strongly fascicled stem.  The above deseription is copied entive from Allman.

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

SERTULARELLA CYLINDRITHECA (Allman).

(Plate X1X, fig. 4.)
Sertudaric eylindrithece Auyiax, Challenger Report, Hydroida, Pt. 2, 1888, p. 59.
Sertuliric eylindritheca Virsneys, Hydraires Calypt. Mer des Antilles, 1899, p. 56,
Sertulerelle cylindritheea Harruavn, Revicion der Sertularella-Arten, 1900, p. 77 (part).

Trophosoie.—Colony attaining a height of about 4 inches.  Stem not fascicled, geniculate,
divided into regular internodes, each of which bears a hydrotheca.  Branches irregularly alter-
nate, themselves sometimes dividing dichotomously and resembling the main stem.  Hydrothecw
large, eylindrical proximally and quadrate in cross section distally, almost entirely free, the
adcauline side only being slightly adnate, about twice as long as broad; aperture quadrate,
margin armed with four equal and equidistant teeth.  Operculum of four flaps.

Gonosone.'—Gonangia borne near the hases of the hydrotheewn, pedicel short, hody shaped
much like the hydrotheca, heing exlindrical helow and quadrate above.  Distal end with hroadly
expanded margin, which is quadrate and armed with four large flaring teeth.  There arve
numerous fine annolar rugosities running around the whole gonangium, except on the proximal
portion.

Distrébution. --Off Bahia, Brazil (Allman); West Indies (Versluys); Trinidad, specimen in
United States National Museum.

Versluys calls attention to the unfortunate name given this species by its original deseriber,
Allman.  The hydrotheere are distinetly quadrangular in cross section, except at the base, and
hence the name ¢ eylindritheca™ is misleading. 1 am indebted to the authorities of the South
Kensington Museum for a part of the type collected by the Challenger, from which the accom-
panying drawing was made.

Type—-In the collection of the South Kensington Museum.  Fragment in possession of the
author.

SERTULARELLA GIGANTEA Mereschkowsky.

(Plate NIX, fig. 7.)
Sertilarelle gigantea MErEscnrkowsky, Ann. and Mag., 5th Ser., I, 1878, p. 330.

Trophosome. *“The tolerably flexible stems spring from the branched hydrorhiza often
without ramitying; sometimes they divide at their base into two or three branches, each of
which may again ramify once more; the terminal branches are in all cases very long and straight.
The hydrothecw are evidently alternately arranged upon the angularly bent stem; frequently we
observe three or four undulations (ribs) crossing the hydrothecw; its form is much clongated,
only a little widened at its base; in size it is two or three times the length of the hydrotheen of
S. polyzonias,  In adult individuals the margins are always furnished with several ledges and an
equal number of small opercula placed one above the other.  Below each hydrotheca the stem s
slightly ringed.”

Govsone.—Unknown.

Distribution.—White Sea.  (Mereschkowsky.)

The above description is quoted entire from that of the original describer.  Mereschkowsky
believes that this species s the swme as S. polyzonias var. giganter Hineks, a position positively

denied by Hincks, who secems to me to have the better of the arcument.  Hartlaub?* considers
S. quadricornuta Hineks as a synonym of N, polyzonsas, which does not appear from a comparison
of the original descriptionsof thetwo. e also considers the .S, polyzonins, found in Alaska and

! Deseription taken from Versluys, reference in synonymy, who was the lirst to describe it.
? Revision der Sertularella—Arten, 1900, p. 20.
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deseribed by Clark," as equal to S. g/ginten Mereschkowsky. 1 have this specimen from Dall’s
collection from Alaska, and it is a typical S. polyzonius. The size of this species in connection
with the very pronounced reduplication of the hydrothecal margins, if constant, as the describer
claims, seem suflicient characters to mark it as a distinet speeies, not identical with S, polyzonias,
var. gigantes Hincks or var. rohuste Clark.

SERTULARELLA DISTANS (Allman).
(Plate NTN| figs. 5-6.)

Thuiaria distans Aniasax, Mem. Mus. Comp. Zool., V, No. 2, I877, p. 27.
Nevtulavella distans TTARTLAUE, Revision Sertularella-Arvten, 1900, p. 100,

Trophosome.—Colony plumose, attaining a height of about 4 inches.  Stem not fascicled, not
canaliculated (in specimens examined by me), flexuose, divided into regular internodes each of
which bears two hydrothece and a hranch on one side and a single hydrotheca on the other.
Branches alternate, distant, nodes very distant or absent, divided from the stem by a deep con-
striction. Hydrothecwe distant, alternate, immersed to the margin on adeauline side, hroadest at
margin, gradually narrowing downward, margin with a narrow but distinet horder and four very
low and inconspicuous teeth; operenlunt very delicate and hard to interpret, apparently of four
flapsx.

(fonosomne.—Not known.,

Distribution.— Tortugus, shallow water (Allman); Shallow water between Eleuthera and
Little Cat Islands (Bahama Expedition from the State University of Towa); A/batroms Station
2324, lat. No 230 107 257, long. W. 827 20" 24" 33 fathoms; Station 2353, lat. N. 20° 597, long. W,
86237 167 fathoms; Station 2414, lat. N. 25° 4 307, long. W. 822 59 15”7, 26 fathoms.

Specimens collected by the Expedition from the State University of Iowa were compared
directly with Allman’s type in the Museum of Comparative Zoology at Iarvard, and were found
to agree.  There ix no doubt that this species i very near N. Zuza (Bale), hut the hydrotheew are
more distant in 8. distans, and the entire structure is more corncous and much loss delicate and
hyaline,

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

SERTULARELLA AMPHORIFERA Allman.
(Plate XX, fige. 1-2

Nevtularelle cmpliorifera Aviyax, Mem. Mus. Comp. Zool,, V, 1877, p. 22.
Nevtulerella cmphorifera Crarxe, Ball. Mus. Comp. Zool., V1879, . 246,
Nectulavella amphorifera Tarrnave, Revision der Sertularella-Arten, 1900, p. 23.

Lrophosome.-- Colony (fragmentary) about one-third ineh high, stem not fascicled, flexuose,
slender, dichotomously hranched, divided into very long internodes each of which hears a hydro-
theea near its distal end. Branches like the stem.  Hydrotheewe tubular, long, gracefully curved,
adnate for about their proximal third, margin four-toothed?, reduplicated, or at least the distal
parts of the hydrothecwe are marked by parallel horizontal lines that scem to indicate redupli-
cation.

Gonosome. ** Gonangia springing cach froma point near the hase of a hydrotheca; obovate,
strongly annulated, vapidly narrowing to its point of attachment and terminating distally in a
conical neck, which carries on its summit a small circular orifice with everted margin.” (Allman.)

Distribution.—Oft Double-headed Shot Key, 471 fathoms (Allman); Lat. N. 257 33, long, W,
837 167, 101 fathoms, abundant (Clarke); cA/batross Station 2354, lat. N. 207 59 30”7, long. W. 86°
25" 33", 101 fathoms.

The fragment from which the ahove deseription of the trophosome was tuken differs from
Allman’s deseription in having apparently four teeth to the hydrotheea.  This may be due, how-
ever, to mutilation of the specimen, the hydrotheeal margin heing apparentiy worn and perhaps
hroken,

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

! Alaskan Hydroids, 1876, p. 224,
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SERTULARELLA FUSIFORMIS (Hincks).

(Plate XX, figs. 3—4.)
Sertularia fusiformis Hixeks, Ann. and Mag., 3d ser., V1II, 1861, p. 253.
Sertularia fusiformis Normax, Report British Assoc., 36th meeting, 1867, p. 200.
Sertularelle fusiformis Hixcks, Brit. Hydroid Zooph., 1868, p. 243.
Sertularella fusiformis Grawrrg, Arb, Zool. Inst., Wien und Triest, V, 1884, p. 356,
Sertulirella fusiformis Prerer, Zool. Anz., VI, 1884, p. 185
Sertularella fusiformis Cares, Prodromus Faunie Medit., 1, 1885, p. 12,
Sertudurelle fusiformis 1ovie, Journ. Linn. Soc., Zool., XX, 1890, p. 460.
Sertudarelle fusiformis TnorxeLy, Trans. Biol. Soc. Liverpool, VIII 1804, p. 7.
Sertulrelle fusiformis Banie, Rad. Jugosl. Ak, CNXXNXIV, 1898, p. 37.
Sertwlarellee fusiformis ITLaernavs, Revision der Rertularella-Arten, 1900, p. 85.
Sertularica fusifornis Wairgaves, Cat. Marine Invert. Eastern Canada, 1901, p. 26.
Sertulurella frsiformis Torrey, Hydroida of Pacitic Coast, 1902, p. 61.

Trophosome.—Colony minute, stem slender, slightly zigzag, generally unbranched, annu-
lated at the hase and below each hydrotheca; hydrothec alternate, hent in opposite directions,
clongate, somewhat flask-shaped, smooth, aperture quadridentate, with an operculum composed
of four pieces; each hydrotheea and its internode of u fusiform figure.

Gonosome.— Gonangia clongate, slender, tapering above and below, ribbed across, pro-
duced at the upper extremity into a short neck and toothed, springing here and there just below a
hydrotheca. Height about a quarter of an inch.

Distribution.—Devonshire, England (Hineks): Hebrides (Norman): Gulf of St. Lawrence
200 fathoms (Whiteaves); San Francisco, Culifornia (Torrey); Mediterranedn (Carus); (7) New
Zealand, S. simplea Hutton,

I have never scen this species and the above deseription is taken almost entire froni the
original description by Hincks, the only changes being in the substitution of the words
“hydrothece™ and ¢ gonangia ™ for “cells” and ** gonothece ™ and in the addition of the words
“trophosome” and ** gonosome ™ to conform to the plan of description of this work.

SERTULARELLA SOLITARIA, new species.
(Plate XX, figs. 10-11.)

Trophosome.—Hydrocaulus a monosiphonic stolon from which spring peduncles which bear
hydrothecze and have one or two annulations near their middle.  Hydrotheex radially sym-
metrical, long, fusiform, tapering hasally where they merge insensibly into the peduncles, and
distally to a square neck and quadrate margin which is slightly everted and i produced into
four strong equidistant teeth. The entire body of the hydrotheca is strongly and evenly
annulated. Operenlum of four flaps. The hydranth was seen in one specimen, and what
appeared to be opercular muscles were evident.

Gonosoine.—Not known.

Distribution.—Shallow  water, between Eleuthera and Little Cat Islands, Bahamas,
Dredged by the Bahama Expedition from the State University of lowa. Found growing as:
parasite on Newatophorus grandis.

This curious form is placed provisionally in this genus. At first thought one would con-
sider it a young specimen of a species belonging to the »wgose group, which as yet had developed

but & single hydrotheca. 1 have, however, not seen any voung specimen of any regular sertu-
larian in which the hydranth and operculum had been fully formed and in which there was no
indication of another hydrotheca or internode springing trom the side of the first hydrotheca.
If the hydrothecwe were sessile the species would be very near Allman’s genus Calamiphora,
which he regards as a campanularian, but which IHartlaub® and the present writer regard as
belonging to the genus Sertiwlarelle on account of the form of the hydrotheen and particularly
the margin and operculum. S0 solfaria appears to he almost exactly intermediate between the

!Revision der Sertularella-Arten, 1900, p. 12.
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campanularian and sertularian types, agreeing with the former in the fact that the hydrothecse
are radially symmetrical and pediculate and with the latter in the structure of the hydrothecea
and operculum.  Were it not for the presence of the hydranths this form could readily be mis-
taken for the gonangia of S. Fusifirunis, although the hydrothecw are more slender than any
representation of the gonangia of S. fus/formis that T have seen. It is, of course, possible that
older specimens will demonstrate that the adult colony resembles that of . Jusiformis in the
manner of hranching, but the hydrothecwe are readily distinguished.
Type stide.—Cat. No. 18717, Museum of State University of Iowa.

SERTULARELLA PICTA (Meyen).
(Plate XX, figs. 5-7.)

Sertularia picta Meves, Uber Leuchten des Meeres, 1834, p. 201.
Nertudarella picta TLarTLAUR, Revision der Sertularella-Arten, 1900, p. 77.

Trophosome.—Colony growing in dense masses and attaining a height of 6 to 8 inches.
Branches alternate, divided into regular internodes cach bearing a hydrotheca and divided by
one or two annular constrictions. IIvdrotheca alternate and axillary., - Margin with four small
teeth and a small opening, owing to an internal thickening of the perisare near the marein.

Gonosome.—Gonangia alternating with the hydrothecie, evenly annulated throughout and
with four marginal teeth.

Distribution.-—On the East Coast of Terra del Fuego and near the Falkland T.lands (Meyen);
Puerto Toro and Lennox Island (Harthkab).

Hartlaub, who hay examined the type, says that Meyen ix in error in saying that the gonangia
alternate with the hydrotheea, and that the presence of the hydrotheeal teeth is uncertain.
Hartliab and Kirchenpauer hoth suggest the identity of this species and 8. guwdichewdii
Lamouroux.!

Zype.—In the Berlin Museum.

SERTULARELLA MEGASTOMA, new species.
(Plate XX, figs. 8-9.)

Trophosome.—Colony  rigid, compact, pinnate, the single fragmentary specimen known
attaining a height of about 2 inches.  Stem fascicled, straight, without evident internodes, color
dark brown. Branches regularly alternate, rigid, without evident constrictions at base and
without evident internodes. Hydrotheea eylindrical or subconoid, outer profile nearly straight,
without evident swelling at base, distal two-thirds of adeauline wall free. No noticeable
constriction near distal end, margin square with four low but evident teeth. Operculum of four
valves,

Gonosome.—Gonangia  borne on branches, small, oblong-ovoid, regularly and deeply
annulated, with a very large quadrate aperture, and without an evident neck.

Distribution.— Albatross Station 2333, lat. N. 207 59', long. W. 86° 23, 167 fathoms.

This very distinct species has a particularly rigid habit of growth, without the sinuous
bends to its stem and branches almost universally found in the genus. The small gonangia are
unique in the genus, so far as I know, in the very large size of the quadrate aperture.

Type stides.—Cat. Nos. 19765, 19766, U.S.N.M. Cat. No. 18708, Museum State University
of Towa: also in collection of the author.

SERTULARELLA POLYZONIAS (Linnzus).
(Plate XXT, figs. 1-2.)

Gireat Tooth Coralline Exuts, Essay Nat. Hist. Corallines, 1755, p. 5.
Sertularia polyzonios Linyavs, Systema Naturie, 1758, p. 813,
Sertularia flexuosa Linxavs, Systema Nature, 1758, p. 814.
Sertularia polyzonias LiNx ®us, Fauna Suecica, 1761, p- 541.
Sertularia fleruose Taxyxus, Fauna Suecica, 1761, p. H42.

'8ee Iartlaub, Revision der Sertularella-Arten, 1900, p. 77, and Kirchenpauer, Nordische Gattungen und Arten,
1884, p. 38.
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Sertndaria polyzonias Hovrroys, Natuurlvke tistorie, XVI1I, 1761-73, p. 5
Sertularia ericoides Patnas, Ilenchus Zoophytorum, 1766, p. 127,
Sertularic polyzonias LINNEUS, Systema Natarae, 1767, p. 1312,

Sertularic ericoides Bonpnagrt, in Pallas, Lyst der Plant-Dieren, 1765, p. 158,

Sertularion polyzonics Forskir, Desceriptiones Animaliam, 1775, p. 27 (note).

Sertularia ciliate Fapricivs, Fauna Groenlandica, 1780, p. 446,

Sertularia polyzonias CavoriNg, Fil. Memorie per gervire alla storia de Polipi marini, 1785, p. 224,
Sertularia polyzonias ELLs and SoraNner, Nat. Hist. Zooph., 1786, p. 37.

Sertularic evicoides Winkins and Herpsr, in Pallag, Charakteristik der Thierpflanzen, 1787, p. 165,

Sertrlaric polyzonias GaeLIy, in Linneus, Systema Naturie, 1788-93, p. 3856,
Sertuluric polyzowins Fxsrrr, Die Pflanzenthiere in Abbildungen, 111, 1788, p. 173,
Sertwlaria polyzonios Berkexiiovr, Synop. nat. hist. Great Britain and Ireland, I, 1789, p. 219,
Sevtidaria polyzonias Ouivy, Zoologica Adriatica, 1792, p. 290.

Sertularia polyzonias Tsrrr, Fortsetzungen der PHanzenthiere, 11, 17941806, pl. vi.
Sertularia polyzonias Bosce, Hist, nat. des Vers, 111, 1802, p. 100.

Sertulearic polyzonias Torrox, British Fauna, 1807, p. 216.

Sertularia polyzonias BrrrovoNt, Rariorum Italice plantarum, 1810, p. 108,

Sertularia polyzonias Jamesox, Cat. animals elass Vermes, 1811, p. 564,

Sertularia polyzonias Layorrovrx, Bullet. Soc. philomatique, 1812, p. 184,

Sertularic polyzonias SPRENGEL-CavoLiNI, Abhand. iiber Pflanzen Thiere, [813, p. 104,
Sertuleria ericoides OxEN, Lehrb. der Naturgeschichte, Tt. 3, 1815, p. 92

Sertulearic polyzonias Laxarcxk, Hist. nat. anim. sans Vert., 11, 1816, p. 117,

Sertularia polyzonias Ladyovrouy, Tlist. coral flex., 1816, p. 190.

Sertularic polyzonias Srew arr, Elements nat. hist. anim. King., TI, 1817, p. 447,
Sertularia polyzonias Berroroni, De plantis in itinere ad urben Ravennee, 1819, p. 218,
Sertulario polyzonias BErrovoxt, Specimen zoophytorum Portas Luneae, 1819, p. 271,
Sertularic polyzonics Gorprrss, TTandbuch der Zoologie, 1820, p. 88.

Sertidaria polyzonias Bresexsacn, Handb. d. Naturg., 1821, p. 298.

Sertrlario polyzonias DeELLE Criiage, Anim. g Vert. Nap., 1V, 1823, p. 141,

Sertularia polyzonias DELONGscrAMrs, Encyclop. méth., 1824, p. 681.

Sertularia polyzonias Risso, L Europe mdérid., V, 1826, p. 310.

Sertularia polyzonias BENN®ET and vax Ouivier, Natuurk. Verh. Ioll. Maatsch., 1826, X'V, p. 195.
Sertularice polyzonias DeLre Curask, Mem. de Anim. senza Vert., IV, 1828, p. 128,
Sertularia polyzonias FremiNa, British Animals, 1828, p. 542.

Sertilaric polyzonins DE Brainvinie, Mannel & Actinologie, 18341837, p. 480,
Sertwlaric polyzonias TempLiron, Loudons Mag. Nat. Iist., IX, 1836, p. 468.
Sertularia pinnate TEMpLETON, Loudons Mag. Nat. Hist., IX, 1836, p. 468,

Sertularia polyzonies Liasarck, Hist, Nat. anim. sans Vert., 1836, p. 142,

Sevtularia polyzonias Jonssrox, Trans. Neweastle Soc., 11, 1837, p. 256,

Sertularia polyzonias Covenr, Cornish Fauna, 111, 1838, p. 17.

Sertularia ellisii Jouxsrox, British Zooph., 1838, p. 124.

Sertularia ellisii Coven, Cornish Fauna, I1I, 1838, p. 17.

Sertudearic polyzonias Trionpsox, Ann. and Mag., V, 1840, p. 250.

Sertularic pinnata Trompesox, Ann. and Mag. Nat. Hist,, V, 1840, p. 250.

Sertuleric polyzonias Hassarn, Ann. and Mag., VI, 1841, p. 167,

Sertularia pinnate Gorrn, Report Invert. Anim. of Mass., 1841, p. 350.

Sertularia ellisii Coven, Zooph. Cornwall, 1841, p. 6.

Sertularia polyzonias Coven, Zooph. Cornwall, 1841, p. 6.

Nertuleeric: polyzonias Trosrsox, Report Brit. Assoc. for 1843, 1844, p. 283,

Sertularic polyzonias Jonxsrox, Brit. Zooph., 2d ced., 1847, p. 61,

Sertularic polyzonias DavtyeLn, Remark. Animalx of Scotland, [, 1847, p. 134,
Nevtulerella polyzonias Giray, British Radiata, 1847, p. 68.

Sertularia polyzonias Forrs, Report 20th Mecting Brit. Assoc., 1850, p. 245,
Sertidaria polyzonias MarTLaxn, Fauna Belgii septemtrionalis, 1851, p. 47.

Sertularic polyzonias Stivpsox, Marine Invert. Grand Manan, 1853, p. 9.

Sertularia polyzonias Morcu, Beskr. af Gromlands, 1857, p. 97.

Nertudarice polyzonias Sars, Bidrag til Kundskaben, 1857, p. 54

Sertularic polyzonias vox Torzen, Grinland geograph. und statist. beschrieben, 1860, p. 600.

Sertuluria polyzonias Greex, Manual Anim. King., 11, Celenterata, 1861, p. 95.
Sertrdarice polyzonias Hixcks, Ann. and Mag., 3d ser., VITI, 1861, p. 252,
Sertularia polyzonics ALpeR, Trans. Tyneside Field Clab, V, 1862, p. 289,
Cotulina polyzonias L. Acassiz, Cont. Nat. Hist. UL 8., 1V, 1862, p. 356.
Sertularic polyzonias Packarp, Canadian Naturalist, 1863, p. 404.

Sertularic polyzonius GRUBE, Die Insel Lussen, 1864, p. 149.

]



92 AMERICAN HYDROIDS.

Cotulina polyzonius A, Acassiz, North American Acaleplie, 1865, p. 146.

Nevfidaric: polyzonias NorMAx, Report Brit. Assoc., 36th meeting, 1867, p. 200,
Scrtularic ellisii Noryax, Report Brit. Assoc., 36th meeting, 1867, p. 200.
SNertelariccellisii Helner, Zooph. und Echin.e Adriatic, 1868, p. 33.

Nevtularclla polyzonias Hixeks, Brit, Hyd. Zooph., 1868, p. 235,

Nevtolurella: polyzonios Noryax, Report Brit, Assoc.; 38th meeting, 1869, p. 321,
Nertalarvella: polyzonias Hierkrorz, Nataur. Tst. van Nederland, 1870, p. 404,
Nevtalarella polyzonios Sarsy Novges Tvdroider, 1873, p. 44,

Nertalarelle: polyzonias Aniaax, Trans. Zool. Soc., London, VI 1873, pp. 469, 471.
Nevtularellea: polyzonios VERRILL, Proes Ane Assne Adv. Sel., 1873, pp. 353, 356, 359, 364.
Nevtularella: polyzonics Melxrosin, Ann. and Mag., 4th ser., XTI, 1874 p. 212,
Nevtlarelli: polyzonias Scnvize, Nordsee Kxped., 1874, p. 131,

Nevlidarellea: polyzonios Verrine, Am. Journ, Sei, VT 1874, pp. 39, 504,

Nevtularvelle polyzonias Nerein, Am. Journ. Sei., X, 1875, p. 43.

Nevtularddla: polyzonias Noryvax, Ann. and Mag., H#th ser., XV, 1875, p. 173,

Nertularelloa: polyzonics Sanri and Harcer, Trans, Conn, Acad., TIL 1876, . 21,
Sevtularellee polyzonias Crakrk, Alaskan Hydrolds, 1876, p. 224,

Nevtularella simpler Covanmrrey, Ann. and Mag., 4th ser., XVII, 1876, p. 27.

Sertularelln: polyzonios Avisiax, Mem. Mus. Comp. Zool., V, No. 20 1877, p. 21,
Sevtuderelle polyzonios Merescnikowsky, Ann. and Mag., 5th ser., |, 187K, p. 331,
Sevtufapellee: polyzonias Noryax, Ann. and Mag., 5th cer., I, 1878, p. 190.

Nevtolarella simpler Strpeg, Arch. fur Natarg., Jahrg, 45, I, 1879, p. 120.

Sertuderellee polyzonics Wixrtiner, Naturh. Tidsskr., 3d ser., XII 1880, pp. 243, 276,
Nevtufarello polyzoiias RipLey, Proc. Zool. Soce. London, 1881, p. 101,

Nevtudarella polyzonias Srory, Norske Selsk. Skr., 1881, p. 20.

Sevbwdarella polyzonias Bavg, Journ, Microse. Soc. Victoria, 11, 1882, p. 34.

Seeldarellea polyzonias Rarnpes, Proe. UL 8 Nat, Mus., VI, 1883, p. 216.

Nevtidarella polyzowiox Wersyany, Entstechung der Sexualzellen, 1883, p. 165.
Nevtufarella polyzowios Bavk, Cat. Austral. Hydroid Zooph., 1884, p. 104,

Nevtulorella polyzonios Kirenexeaver, Nordische Gattungen, 1884, p. 37.

Nertularellea polipzonias Tuanewirz, Ueber die entwickl, Keimzellen, 1884, p. 426,
Nevtidayelle polyzonias Prever, Zool. Anz., VII 1884, p. 185,

Nevtudarvelle polyzonias Graerre, Arbh. Inst. Wien, V, 1884, p. 24,

Nevtularella polyzonios LexpexrrLn, Proe. Linn, Soc. New South Wales, X[ 1885, p. 417.
Sertrdarelle polyzonios LENDENFELD, Proc. Linn. Soe. New South Wales, X, 1886, p. 478,
Nevtularvelle polyzonias Muiny, Report Fauna Liverpool Bay, 1886, p. 108,

Nevtularella polyzoniax Lexorsrenn, Deseript. Cat. Austral. Hydromedusie, T, 1887, p. 19,
Nevtaduvellee polyzonias Proveer, Jahrb, Anst. Tlamburg, VI, 1888, . 54,

Neetularic polyzonias Avisax, Challenger Report, Hydroida, Pt. 2, 1888, p. H5.
Nertularella implera ALiyiax, Challenger Report, Tvdroida, Pt. 2, 1888, p. 5.
Sertudarelle polyzonios Brrexcovnrr, Bullet, Sei. France et Belgique, 18388 p. 107,
Sevtudearella polyzonics Sperrstebr, Biho Svenska vet. Akad. Zool., X111, 1889, p. 16.
Nertularella polyzonios Borrxe, Journ. Marine Biol. Assoc., 1890, p. 396.

Nertulavella polyzorias Margrasyer-Teryerrrscnir, IHydroiden aus dem k. k. naturh. Hofmuseums, 1890, p. 224,
Sectularella polyzonias 'ewkns, Bull. Essex Inst., XN 1891, p. 35,

Nevtuleeelli polyzonivs Tovr, Proe. Royal Dublin Soce., V11, 1892 p. 251,

Nevtolavia polyzonios Previer, Deutschen Polae Ixped., 1892 p. 519 and p. H657.
Nertwdurella: polipzoneas Levissex, Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1892, p. 58,
Sectularelln polyzonies Luvissey, Vido Udb. “Tlaunchs” Togter, 1893, p. 388.

Nertularellea polyzonios Masies, Sitz, Ber. Ak, Berlin, 1893, p. S6.

Sertudaric polyzonias Dverbis, Proe. Royal Trish Acad, 34 ser., 1, 1893, p. 145,
Sertudovellea polyzonias Harrnavs, Die Coelenteraten Helgolands, Wiss, Meervesunt., 1894, p. 179,
Nertularella polyzonios Trnoryery, Trans. Liverpool Biol. Soc., VILT, 1894,

Sertudarella polyzonios Crawrorn, Ann. and Mag., 6th ser., N1V, 1895, p. 261,

Sertudarella polyzonias Farqunag, Trans, New Zealand Inst., NNXVITI, 1896, p. 463.

Sertularello polyzonias Rovue, Resultats se. Campagne du Caudan, 1T, 1896, pp. 301, 733.

Sertulurelle polyzonias Hawriaes, IMTydromedusen Helgolands, Wis, Mecresuntersuchungen, new ser., I, 1897, p. 451.
Sevtularella polyzonias Browsa, Trish Naturalist, V1, 1897, p. 246,

Nertlarvella polyzonias Dekkpes, Proe. Dublin S8oc., new sero, VI, 1897, p. 416,

Sertularvella polyzonios ScuNutner, Zool, Juhrb. X, System., 1898, p. 483,

Nertularellea polyzonics Hinapnporr, Trans. New Zealand Tnst., XXX, 1898, p. 210,

Sertwlarella polyzonias Boxsevig, Norwegian North Atl. Exped., 1894, p. 78.
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Sertrdarele polyzonias Aurex, Journ, Marine Biolo Assoc., 'V, 18949, . 453.
Sertrlavella polyzonics Lo Braxco, Mt. Sta. Neapel, NI 1899, p. 461
Sertularella polyzonias Brrescovkr, Travanx Stat. Zool. Winereux, V11, 1899, p. 10.
Sertularella polyzonios Jarrravs, Wiss. Meeresunt., 111, Helgoland, 1899, p. 15,
Sertularella polyzowies Rappr, Sanmml, Kauk. Mus. Tiflis, 1899, p. 817,
Sertularella polyzonias Prever and Bepor, Hydraires de I Hirondelle, 1900, p. 22,

Sertularella polyzonias Tharrravs, Revision Sertulurella-Arten, 1900, p. 88.

Sertulirella polyzonias Nvrrisa, Hydroids of Woods Hole Region, 1901, p. 362.

Sertulrelle polyzonins NvrriNg, Hydroids Harrian Exped.; 1901, p. 183.

Sertularelic polyzonias Witrtkavis, Cat. Marine Invert. Kastern Canada, 1901, p. 2.

Sertularclic polyzonias SuMuxpssox, Bidrag til Kundskaben islandske Hydroider, 1902, p. 67,

Trophosome.—Colony of exceedingly irregular growth, attaining a height of 4 or 5 inches.
Stem not fascicled, slender, flexuose, irregularly branched; nodes very distant and irregular.
Branches irregularly alternate, flexuose, themselves often branching profusely, divided into
irregular internodes, the tendeney being to have an internode to each hydrotheea. Hydrothecw
ather distant, stout; proximal portion somewhat swollen, about the distal half free and with
approximately parallel sides; aperture square, margin with four low equidistant teeth; operculum
of four flaps.

Gonosome.—Gonangia ovate, with four conspicuous horn-like projections around the margin
and very deeply rugose throughout, those of the female being much larger than those of the
male colonics.  When the sexual elements are mature the gonangia are surmounted by globular
acrocysts, within which the ova develop into planule.

Distribution.—One of the most abundant and widely distributed of the hydroids.  New
England coasts (Verrill), Bay of Fundy (Stimpson), Gulf of St. Lawrence (Dawson), Alaska
(Clark), Strait of Magellan (Hartlaub), Chile (Hartlaub), Greenland (Levinsen), Norway {(Sars),
Denmark (Winther), Shetland (Norman), Iceland (Samundsson), Great Britain (Hincks), Helgo-
land (ITartlaub), Mediterranean (Lo Bianco), Adrviatic (Pieper), Azores (Bedot), Australia (Bale),
«Cape of Good Hope (Johnston), Red Sea (Kirchenpauer), «A/batross Station 2664, lat. N. 81° 09,
ong. W. 79~ 33 30", 853 fathoms: Station 2609, lat. N. 45~ 04, long. W. 55° 23, 72 fathoms;
Station 3204, lat. N. 570 16" 45", long. W. 159~ 03" 30”7, 30 fathoms: Station 3505, lat, N 5T= 09
long. W. 168 17, 44 fathoms; Station 3511, lat. N. 57- 32/, long. W. 169 38, 39 fathoms.

This species has frequently been mistaken for N gory/. It can be distinguished from that
species, however, by the fact that it hax a nonfascicled stem, a smooth hydrotheca, and stouter
gonangia which have four teeth instead of two.

SERTULARELLA CLAUSA (Allman).

(Plate XX, figs. 3, 4.)

Sertularia clausa Aisay, Challenger report, Hydroida, Pt 2, 1888, p. 54
Sertidarelle clunsa Harriavn, Revision der Sertularclla-Arten, 1900, p. 99,

Trophosome.— Colony attaining a height of about 1 inch. Stem not fascicled, delicate,
sinwous, divided into regular internodes, each of which bears a hydrotheca. Branches irregular,
with a tendency to an alternate arrangement, themselves sometimes dichotomously hranched,
internodes slender and rather long.

Hydrotheen rather distant, swollen helow, exserted throughout their distal half, narrowing
eradually to the marging margin with four very shallow teeth and with a strong four-lapped
operculum, which forms a low pyramid above the hydrothecal aperture.

(Fonosome.— Not known,

Distribution.—Oft Montevideo, lat. S. 872 17, long. W. 53° 32, 600 fathoms.

The above description and the figures of this species were taken from a part of Allman’s type
specimen, kindly sent me by the authorities of the South Kensington Museum. The depth at
which this species was found is exceptional for the genus. The very strong operculum is a
feature that one would not expect to tind associated with such inconspicuous hydrotheeal teeth.

Type.—In South Kensington Muscum, London. A fragment in the collection of the author.
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SERTULARELLA COMPLEXA, new species
(Plate X X1, figs. 5-4.)

Trophosone.—Colony attaining a height of about 3 inches, exceedingly strageling in habit,
the stem and branches heing very long and slender, the latter often anastomosing, forming a rude
mesh, in which the stem and branches are hardly distinguishable from each other. Stem slightly
flexuose in places, divided into regular short internodes, each with a single hydrotheca, or in
other places with nodex not perceptible. Branches growing at right angles with the stem, them-
selves branched irregularly, often the terminal branches being dichotomous, the distal ends of
branches often anastomosing firmly with other hranches.

Hydrotheewr fairly distant, quite short, about the distal third free, and much constricted by
the leveling off of the adeauline side; margin with four rather low equidistant teeth; operculum
four-flapped. :

Gonosome.—Gonangia horne in rows along the stem and branches, small, regularly oval, with
hroad, even annulations over the entire surface; aperture round, not elevated on a neck, and sur-
rounded at some distance by a series of from three to seven hlunt tooth-like points.

Distribution.— Albatross Station 2843, lat. N. 53° 56', long. W. 1657 56’ 45 fathoms;
Station 2853, lat. N. 567, long. W. 154~ 207, 159 fathoms; Station 2858, Jat. N. 58~ 17, long. W.
1487 37, 230 fathoms; Station 3500, lat. N. 567 02/, long. W. 169+ 30°, 121 fathoms.

Thix species oceurred quite abundantly in the U. 8. Fish Commission steamer Albatross
dredgings off the Alaskan coast. At first sight it greatly resembles in mode of hranching, shape
of hydrothecwe, ete., S. dichotoina, but the four hydrotheeal teeth, and particularly the unusual
structure surrounding the mouth of the gonangia, render it, in my opinion, a distinct species.

Type slides.—Cat. No. 19745, U.S.N. M. Cat. No. 18696, Muscum State University of lowa;
also in collection of the author.

SERTULARELLA PINNATA Clark.

(Plate XX, figs. 10-12.)

Sevidarvella pinnaie Crark, Alaskan Hydroids, 1876, p. 226.

Sevtularella pinnate MERescirowsky, Ann. and Mag., Ath wer., T, 1878) p. 450.

Sevtudopella frutienlose Kirenexravug, Nordische Gattangen, 1834, p. 50.

2 Sertularelle pinnate Lorusz, Internat, Polarforseh. Jan Mayen, 1886, 111, p. 2,

2 Sertularella pinnate MARRTANNER-TURNERETSCIER, Hydroiden aus den k. k. natarh. Hobuuscums, 1890, p. 223,
Sertulovella pinnate TLarrave, Revision der Sertularella-Arten, 1900, p. 0.

Trophosome.—Colonies growing in dense clunps, sometimes attaining a height of about 1
inch. Stem not fascicled, divided into regular short internodes each of which hears a branch
and an axillary hydrotheca.  Branches alternate, divided into regular internodes which are very
“short, each bearing a hydrotheca on a very broad shoulder on the internodes, the nodes heing
opposite the middle of the hydrothecwe, often branching dichotomously; branches themselves
often branching dichotomously, nodes very deeply cut, giving sharp constrictions of - the thick
perisare.  Hydrothecw inclined forward and outward, appearing in front view to be borne on
the front of the branches, very closely approximated, short, stout, the distal half free; margin
greatly and abruptly expanded and vimmed, with three very large pointed teeth, the two outer-
most being the larger; an intrathecal ridge extends horizontally from a constriction in the outer
wall around the inxide of the hydrotheca to about the middle of the side wall.  The floor of the
hydrotheea is of very thick chitin with a pointed process extending downward from the posterior
Jateral corners.

Gonosome.—CGonangia borne in double rows on the front of the main stem and branches,
large, broadly ovate, exceedingly rugose, the rugosities not being even and parallel, as in other
species, but sinuous, giving a peculiar appearance of distortion; aperture broad, round, not

mounted on a collar.
Distribution.—Unalaska, Coul Harbor, Shumagin Islands, Lituya Bay, 112 fathoms (Clark).
This species excels all others that T have seen in a general appearance of rugosity, the chiti-
nous periderm being very thick and much wrinkled.
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The present writer agrees with Hartlaub in regarding 8. fruticulose Kirchenpauer as a
synonvm of S. pinnate Clark.
Type.—In the collection of the U. S. National Muscum.

SERTULARELLA MARGARITACEA Allman.
(Plate XXII, fig. 1.)

Sertularella margaritacea ALuvax, Linn, Soc. Journ., Zool., XIX, 1885, p. 133.
Sertularelli marguritaced TIarrLau, Revision der Sertularclla-Arten, 1900, p. 50.

 Trophosonie.—Stem monosiphonic, much branched. Iydrothecwe distant, adnate hy about
half their height to the stein, from which they then become strongly divergent, epicauline side
ventricose toward the base; oritice with a thickened rim and with a deep sinus at its apocauline
side.

** Gonosoine.~~Gonangia springing from the angles of the ramitication, ovoid, marked by wide
transverse rug:we toward the summit and base.

“ Locality. —Straits of Magellan.  On an airv vescicle of Macrocystis pyrifera.”

I have not seen this species, and have copied the above description entire from that of the
original describer. The figure would seem to indicate that there were three hydrothecal teeth,
although their number is not given in the description.  The form bears considerable resemblance
to that of S. dichotoma, which came from the same region and is apparently a very variable
species, so far as the trophosome is concerned.  The gonangia, however, are quite different.

Type.—In the collection of Miss H. Gatty.

SERTULARELLA TURGIDA (Trask).
(Plate XXII, figs. 2-5.)

Sertularia turgide Trask, Proe. Cal. Acad. Nat. Sci., 1857, p. 113.

Sertriderice turgida A AGassiz, North American Acalephie, 1865, p. 145.
Sertularvella turgida CLark, Hydroids of the Pacific Coast, 1876, p. 259,
Sertularella turgide Kircmexraver, Nordische Gattungen, 1884, p. 51,
Sertularelle conica Carkins, Hydroids from Puget Sound, 1899, p. 359.
Sertularella nodulosa Cankixs, Hydroids from Puget Sound, 1899, p. 360.
Sevtularelle turgide TTarTLATR, Revision der Sertularella-Arten, 1900, p. 67.
Sertularella turgida TTarrnavs, Hydroiden aus dem Stillen Ocean, 1901, p. 360.
Sertularella turgida Torury, ITydroida of the Pacific Coast, 1902, p. 64.

Troplosoime.

Colony small, sometimes consisting of an unbranched stem, attaining a height
of about I inch in specimens examined.  Stem geniculate, divided into regular short internodes,
each of which bears a hydrotheca. Branches, when present, not regularly arranged, few in
number, and resembling the main stem in all respects.  Hydrothecwe closely approximated, rather
large, stout, subeylindrical, the ends being slightly constricted; aperture large, margin with
three unequally developed teeth, the two outer ones being very strong and equal, the other
smaller.  As a rule less than the distal half of the hydrotheca is frec.

(Fonosoime.—~Gonangia borne in the axils of the hydrothecw, large, obovate, terminating in
a small inconspicuous aperture at the summit of a short collar, and with the distal portions
armed with a number of blunt spines, these being much more numerous in some specimens than
in others. There ix also a sort of dimorphism in size which probably corresponds to sex, the
larger gonangia heing female.

Distribution.—Bay of San Francisco, Monterey, Tomales Point, California (Trask); San
Diego, California (D. C. Cleveland); Vancouver Island, J. M. Dawson (Clark); Townsend
Harbor (Calkins); Oregon (Nutting); Albatross Station 2861, lat. N. 547 14/, long. W. 129% 50,
204 fathoms.  _Albatross Station (Hydrographic, 3775, off Japan, 57 fathoms.

[ agree with ITartlauly in the opinion that the S. nodilosa of Calkins is really identical with
the present species. The specimen from Japan is more branched and the hydrothecse more
distant and more exserted than in other specimens that T have examined.

5125—rpr 2—04—7
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SERTULARELLA SIEBOLDI Kirchenpauer.

(Plate XXTI, figs. 6-7.)

Sertwlarella sieholdi Kircntexravkr, Nordische Gatiungen, 1884, p. 49.
Sertularclla sicboldi 11arriaus, Revigion der Sertularella-Arten, 1900, p. 69.

Troplosome.—Colony small, branches profuse and irregular. Stem not thicker than the
branches, slender, gnarvled, twisted, and annulated, those internodes bearing branches being
generally separated by internodes without branches.  Branches partly quite regular and partly
irregular, springing from the sides of hydrothecee.  Hydrothecwn arise from the flexures of the
stem, sometimes closely approximated, sometimes distant, very irregular, pitcher-shaped,
swollen, with slender necks and three-toothed apertures.

Gonosoine.—Gonangia oval, deeply annulated above and below.  Aperture with three teeth;
neck slender.

Distribution.—Cuba.

In the absence of speeimens the above deseription was compiled by combining points given
by Kirchenpauer and by Hartlaub, who studied the type specimen.

Kirchenpauer’s drawings are evidently from dried specimens, or else the annulations, ete.,
are greatly exaggerated, as claimed by Hartlaub. At any rate, no one would suppose that the
drawings given by these two authors were from the same species, much less the same type
specimen,

Zype.—In muscum at Leipsic.

SERTULARELLA SUBDICHOTOMA Kirchenpauer.

(Plate X'X1II, figs. 8-12.)

Sertularella subdichotoma KIRCTENPATER, Nordische Gattungen, 1884, p. 46.
Sertularella subdichotoma Bavng, Trans. Royal Soc. Vietoria, 1887, p. 107.
Sertularelle subdichotoma TTarrLacs, Revision der Sertularella-Arten, 1900, p. 33.

Trophosome.—Colony exceedingly straggling and irregular in growth, sometimes attaining
a height of about 2 inches. Stem not fascicled, hranching dichotomously, but in a very loose and
straggling manner. Stem and branches not divided into regular internodes in the proximal por-
tions, bhut distally divided into long slender internodes, each of which bears a hydrotheca.
Hydrothecw smally varying greatly in shape, usually rather distant, short, attached for more
than two-thirds their adcauline side, the free portion being abruptly narrowed; margin usually
with three broad equal and equidistant teeth; operculum of three flaps. There is often an oblique
or horizontal intrathecal ridge. '

Gonosome.—Gonangia slender, ovoid, annulated rather feebly, with a distal flange-like outer
collar and a slender neck ending in a round aperture.  In some cases there is no outer collar nor
inner neck, but a broad, round terminal aperture as figured by Kirchenpauer.®

Distribution.—Bass Straits, Australia (Kirchenpauer); Straits of Magellan (Kirchenpauer);
Patagonia (Hartlaub); A/batross Station 2776, lat. S. 527 £1', long. W. 69~ 55" 30", 21 fathoms.

This appears to be an exceedingly variable species in almost every detail of its structure.
Specimens from Station 2776 agree well with one sent me by Professor Lievinsen from the Straits
of Magellan. The gonosome, as well as other parts, is very variable, and some of the gonangia
resemble Kirchenpauer’s figure, and others the original tigure of d’Orbigny for S. milneana.”

Type.—In the Berlin Museum. '

INordische Gattungen und Arten, 1884, pl. xvi, fig. 1, 0.
?Voyage dans I’ Amdrique M¢ridionale, 1839, p. 26, pl. x1, fig. 8.
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SERTULARELLA FILIFORMIS (Allman).
’ (Plate X XIII, figs. 1-3.)

Sertularia filiformis Auivax, Challenger Report, Hydroida, Pt. 2, 1888, pl. xxiv, fig. 1.
Sertularvia gracilis Ariyax, Challenger Report, Hydroida, Pt. 2, 1888, p. 51.
Sertulurella filtiformis I arriavs, Revision der Sertularella-Arten, 1900; p. 23.

Trophosome.—Colony of graceful and delicate texture, attaining a height of 5 inches. Stem
not fascicled, slender, flexuose, divided into irregular internodes. Branches not flexuose, alter-
nate, themselves often branching like the main stem in an alternate manner, and sometimes
these branches again divide; internodes irregular, each bearing a hydrotheea or a hydrotheea
and branchlet on distal portions of colony, while the nodes are generally lacking on proximal
parts. Hydrothecw tubular, gracefully and regularly curved outward, with about their distal
third free, and an oblique intrathecal ridge; margin with three well-defined teeth, and an oper-
culum composed of three parts.

Gonosome.—Gonangia borne on the stem and branches in all their ramifications, clongate-
oval, with rather long curved pedicels, and a series of very deep compressed annular ridges
extending much beyond the general surface, like a series of superimposed dinner plates, the
uppermost being howl-shaped, and giving origin at its center to a long, slender, tubular neck,
which is slightly expanded at hoth ends.  Aperture small.

Distribution.—Port Famine, Patagonia, lat. S. 537 37, long. W. 70° 56", 9 fathoms.
(Allman.)

The above description is from a portion of Allman’s type, which differs from the original
deseription in having three well-marked hydrothecal tecth, instead of two. The species is
evidently allied closely to 8. #ricuspiduta, but ditfers in the shape of the hydrothecee and
gonangia.

Zype.—In South Kensington Muscum, London; also in collection of author.

SERTULARELLA QUADRIFIDA Hartlaub.
(Plate XX11I, figs. 4-7.)
Thuiaria quadridens Avyax, Challenger Report, ITydroida, Pt. 2, 1888, p- 66.
IRertularela affinis Tarriavs, Revision der Sertularella-Arten, 1900, . 43,
Sertnlarella quadrifide, new name, Tarruaun, Revision der Sertularclla-Arten, 1900, p. 120.

Lroplosome.—Colony attaining a height of about 2 inches. Stem not fascicled, flexuose,
divided into regular internodes, each of which hears a branch and two hydrotheen on one side
and a single hydrotheea on the other.  Branches regularly alternate, themselves often branching
dichotomously, internodes very long, the nodes often being entirely wanting. Hydrotheca
rather distant, small, adnate to the hranch by more than half their adeauline side, the free portion
forming an acute angle with the branch; margin with three teeth, instead of four, although an
appearance of four teeth is sometimes produced by a reduplication of the margin on the adcauline
side, which reduplicates the single adcauline tooth; operculum of three flaps.

(7 onosonie.—Not known,

Distribution.—Between Cape Virgin and Falkland Islands, lat. S. 51° 35/, long. W. 65 39,
70 fathoms.

The above description is taken from Allman’s type collected by the Challenger.  Of course
the presence of three instead of four teeth renders the name quadrifide misleading, but it seems
preferable to preserve the name even at the expense of incongruity.

Hartlaub finds that the name originally given to this species by Allman was preoccupied
by Bale in 1884.1

Type.—In South Kensington Museum. F ragment in possession of the author,

! Catalogue of Australian Hydroid Zoophytes, Sydney, 1884, p. 119.
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SERTULARELLA MERIDIONALIS, new species.
(Plate XXTII, figs. 8-9.)

Trophosome.—Colony compactly pinnate in shape, attaining a height of about 2 inches. Stem
not fascicled, flexuose, proximal portion not differing from the rest, not noticeably annulated,
divided into fairly regular internodes by oblique nodes, cach internode often bearing a branch
and two hydrothece on one side and a single hydrotheca on the other. Branches regularly
alternate, rather closely approximated, constricted sharply at their origins, divided into long and
irvegular interncdes.  Iydrothecw large, closely approximated, tubular, with both proximal and
distal ends expanded, both lower and upper profiles concave; about one-half of the adcauline wall
free; margin expanding, with three strongly developed teeth, and a three-flapped operculum.

Gonosome.—Gonangia quite large, oblong-conical, the distal portion being ornamented with
three to five, nsually three, pronounced annular turrets; neck small, tubular, suddenly expanding
distally into a trumpet-shaped termination with a round orifice.

Distribution.—Albatross Station 2783, lat. S. 517 02 307, long. W. T4° 08 0", 122 fathoms.

This very striking species hears considerable resemblance to S, milneona, but has fewer
annulations and a more suddenly enlarged termination to the neck of the gonangia. The tropho-
some is very much more compact and robust than that of S. wi/neana, and the hydrothece
are quite different in shape.

Type slides.—Cat. No. 19767, U.S.N.M.: Cat. No. 18709, Museum of State University of
Towa; also in collection of the author.

SERTULARELLA ELEGANS, new species.
(Plate XXIV, fig. 1.)

Trophosome. —Colony growing from a root stalk parasitic on Abietinaria, and attaining a
height of about 3 inches. Stem not fascicled, with several strong annulations on proximal
portion, divided into regular internodes, each hearing a hydrotheca, which is directed forward,
outward, and upward; nodes very strong and deeply cut. Branches strageling and irregular,
tending to an alternate arrangement, and sometimes anastomosing ax in . Jolmstond, divided by
deeply incised nodes into rather short, regular internodes, cach of which bears a hydrotheca.
Hydrothece directed forward, outward, and upward, rather closely approximated, tubular,
gently curved, adherent hy about their proximal adeauline third; margin expanding, with three
strong and equidistant teeth, and with a narrow border or rim; operculum of three flaps.
Hydrothecee often with an oblique intrathecal ridge ranning downward from the anterior
margin.

Gonosome.—Gonangia in rows on stem and main b anchesr. exceedingly elaborate in orna-
mentation, oval to round, neck tubular with trumpet-shaped aperture, the u ual annulations
produced into raised fluted frills that look like a series of lace collars, giving . » exceedingly
ornate effect.

Distribution.— Albatross Station 2842, lat. N. 5+ 15, long. W. 166° 03, 72 fathon,

At first view this species bears a general resemblance to . tricuspidata, but the hydr.
lie in two planes, are more crowded and heavier, and the gonangia carry ornamentation to
greatest length as found in the genus.

Type slides.—Cat. No. 19752, 19753, U.S.N.M.; Cat. No. 18701, Muscum Statoe University
of Iowa; also in the collection of the author.

SERTULARELLA MILNEANA (d’Orbigny).
(Plate XXTV, figs. 2-5.)

Sertularia milneana ¥’ ORBIGKY, Voyage I’ Amérique Méridionale, V, 1839, p. 26. .
Sertulavella wilneana Kirermexeaver, Nordische Gattungen, 1884, p. H2.
Sertilarella wilneana 11arrLavs, Revigion der Sertularella-Arten, 1900, p. 39.

Trophosome.—Colony very striking in habit, attaining a height of about 4 inches. Stem
proximally without hydrothecse, slender and with numerous annulations, remainder very slightly
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flexose with distant nodes.  Branches ivregularly alternate, themselves branching dichotomously,
with exceedingly distant nodes. Hydrothecw closely approximated, tubular, gradually bending
outward, extent of immersion varying greatly, almost the entire adeauline wall being sometimes
adnate to the hydrocaulus, and at other times the distal half is free, every intergradation between
these extremes sometimes being found in one colony, margin with three well-marked and equi-
distant teeth and a three-flapped opercalum.

Gonosome.~—Gonangia large, borne on all parts of the colony, sometimes aggregated on
distal portions, oblong-ovate, distal third ornamented with six to cight even annular rugosities,
remainder perfectly smooth; aperture small, at the summit of a small tubular neck with a slight
distal expansion.

Distribution.—Southern coast of Patagonia, Ross Bay, south of Rio Negro (d’Orbigny).
Albatross Station 2776, lat. S. 52° 41’, long. W. 69° 55 30", 21 fathoms; Station 2777, lat. S.
52° 3%, long. W. 702 10’ 30", 19.75 fathoms. ,

The very characteristic gonangia with smooth walls, save for a few distal annulations, secems
to me to serve at once for the identification of this species.  Specimens collected by the U. S.
Fish Commission steamer AZhatross agree very well with d'Orbigny’s figures and descriptions.

SERTULARELLA MAGELLANICA (Marktarmer-Tumeretscher),
(Plate XXTV, figs. 6-8.)
Calyptothuiaria magellanica Markranver-TurNERETSCITER, Hydroiden aus den k. k. naturhist. Hofmuseums, 1900,

P 244,
Sertularelle mugellunicn T arruavs, Revision der Sertularella-Arten, 1900, p. 22.

Trophosome.~—Colony attaining a height of about 2 inches in largest specimen examined.
Stem not fascicled, with several deep annulations on its proximal nonhydrothecate part basal
) > part,
portion tubular, broadening and flattening distally.  Branches somewhat irregular, but tending to
an alternate arrangement, narrow at their origin, almost straight, internodes lone and irre ular.
& ’ 5ty s1tly - g
Hydrotheew alternate, large, tubular, gentle curving throughout their length: differing greatly
in the extent of their immersion, some on the distal parts of the colony having not more than
their distal third free, while some near the hase of the main stem are free throughout their entire
length; margin with three large equal and equidistant teeth. Opereulum with three flaps.
Gonosome.—Unknown.
Distrabution. —Straits of Magellan (Marktanner-Turneretscher); AZbatross Station 2771, lat.
= Y b
S. 51° 34, long. W. 68°, depth 50.5 tathoms.
> = 2
This species is remarkable in reversing the ordinary condition of affairs among sertularians
in two particulars: first, the stem widens distally; second, the proximal hydrothecs tend to be
more exserted than the distal.
Type.~In k. k. naturhistorischen Hofmuseums, Vienna.

SERTULARELLA MINUTA, new species.
(Plate XXIV, figs. 9-10.)

Trophosome.—Colony excecdingly fragile and delicate, attaining a height of about one-half
inch.  Stem not fascicled, strongly geniculate, divided into regular long internodes. Branches
very irregular, often forming a right angle with the stem, branching dichotomously, slender,
very strongly geniculate, divided into regular long internodes each of which bears a hydrotheca
near its distal end. Ilydrothece distant, actually small but large in proportion to the diameter
of the stem and branches, slender, almost tubular, bending gently outward, almost completely
exserted but a small portion of the adeauline wall being adnate to the branch, margin with three
teeth; operculum with three flaps.

Gonosome.—Gonangia horne on stem and main branches, small, ovoid, strongly and evenly
annulated throughout, with a short tubular neck and slightly expanded aperture.

Distribution.— Albatross Station 8480, lat. N. 52° 0¢', long. W. 171° 45', 283 fathoms.

This exceedingly delicate and beautiful species seems to he quite distinct. In some respects
it resembles a miniature of S. tricuspidata, and in others a miniature of 8. tropica. 1t differs
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from both, however, in its very long internodes, from the former in the degree of exsertion of
its hydrothecw, and from the latter in the form and ornamentation of the gonangia.

Type slides.—Cat. Nos. 19,771, 19,772, U. S. N. M.; Cat. No. 18,711, Museum State Uni-
versity of Iowa; also in the collection of the author.

SERTULARELLA LEVINSENI, new species.
(Plate XX V], figs. 1-2.)

Trophosome.—Colony very loose and straggling in habit, sometimes attaining a height of 3
inches. Stem not fascicled, slender, flexuose, divided into regular internodes each of which bears
a hydrotheca or a hydrotheca and branch. Branches irregularly alternate, slender, flexuose,
often dividing dichotomously, rarely anastomosing, divided into regular internodes throughout.
Hydrothecw rather small and distant, stout, swollen below, their adcauline wall adnate for from
one-half to three fourths its length; margin with three well-marked equal and equidistant teeth;
operculum with three flaps.

Gonosome.—Gonangia borne in rows on stem and all the branches, although they are more
apt to be agoregated proximally, small, ovoid, somewhat clongate, with shallow broad annulations
particularly on distal portions; neck short but distinct.

Distribution.— Albatross Station 2842, lat. N. 54~ 15', long. W. 166° 03', 72 fathoms.

This species is allied to S. dickotoma in the general appearance of its trophosome, but differs
in having more distant and much larger hydrothecw, a complete division of stem into regular
internodes, and a different gonosome. It is allied to .. Zropica Hartlaub in the shape of its
gonangia, but differs in having smaller hydrothecqe which are much more exserted, and gonangia
not nearly so slender.

T take pleasure in naming this species in honor of Professor G. M. R. Levinsen, whose valu-
able papers on the hydroids of northern waters have greatly extended our knowledge.

Type slides.—Cat. No. 19,761, U. 8. N. M.; Cat. No. 18,706, Museum State University of
Towa; also in collection of the author.

SERTULARELLA DENTIFERA Torrey.
(Plate XXV, figs. 1-2.)
Sertwlarella dentifera Torrey, Hydroida of the Pacific Coast, 1902, p. 61.

“Trophosome.—Stem slender, flexuose, branched.  Branches arising within or in place of
hydrotheca; similar to stem. 1lydrothecee free for three-quarters of their length, tubular,
slightly enlarged at base; margin reduplicated, furnished with three moderate teeth forming a
triangle with apex nearest stem.”

Gonosonre.—Not known.

Distribution.—San Pedro, California.

1 have not seen this species, and have copied the original description entire, although there
is considerable likelihood that it is identical with 8. ##opice Hartlaub.' The character given by
Torrey, as, ““ branches arising within or in place of hydrothecae™ occurs as a sort of abnormality
in numerous species of hydroids that normally branch in the ordinary manner, and it is of doubt-
ful value as a means of distinguishing species. '

Type.—In the collection of the University of California.

SERTULARELLA TRICUSPIDATA (Alder).
(Plate XXV, figs. 3-7.)

Sertularia tricuspidate ALDER, Ann. and Mag., 2d ser., X VI, 1856, p. 356.
Sertularia tricuspidata ALper, Cat. Zooph. Northumb, 1857, p. 21. )
Sertularia ericoides Moren, Rink. Gronland geograph. og statisk beskr., 1857, p. 97.
Sertularia tricuspidate GREENE, Ann. and Mag., 3d ser., V, 1860, p. 431.

18ee Clarke’s description and figures of S. varinbilis (=S. tropice Hartlaub), Bulletin of the Museum of Com-
parative Zoology, XXV, 1894, p. 75, pl. 1v, fig. 20, and pl. v, figs. 21 and 22.
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Sertularia trievspidata Auper, Trans. Tyneside Field Club, V, 1862, . 289.
Sertuluriv tricuspidata Packarn, Canadian Naturalist, 1863, . 4.

Cotulina tricuspidale A. Acassiz, North. Amer. Acalephie, 1863, p. 146,

Sertularella tricuspidute Hixexs, Brit. Hydroid Zooph., 1868, p. 239,

Sertularelle tricuspidata Verrinn, Proe. An. Assn. Adv. Sei., 1873, pp. 353, 359, 364.
Sertularella tricuspiduta Kinenesvaver, Zweite deutsche Nordpolarfahrt, 1869-70, 11, 1874, p. 416.
Sertularella tricuspidata Hixeks, Ann. and Mag., 4th ser., XIII, 1874, p. 151.

Sertularvelle tricuspidata Verrinn, Am. Jour. Sci. and Arts, VII, 1874, p. 44,

Sertularella tricuspidate LtTkeN, Arctic Manual, 1875, p. 190,

Sertularelle tricuspidate Crark, Alaskan ITydroidg, 1876, p. 224,

Sertularelle tricuspidata Syt and Haraeg, Trans. Conn. Acad., TT1, 1876, p. 7.

Sertulavelle tricuspidate 1ixexs, Ann. and Mag., 4th ser., XX, 1877, p. 67.

Sertularelle tricuspidate Norvax, Ann. and Mag., 5th ger., T, 1873, p. 190.

Sertlarella tricuspidate MERESCTROWSKY, Ann. and Mag., 5th ger., T, 1878, p. 323.

Sertularvelle tricuspidate 1Y Urnax, Ann. and Mag., 5th ser., VI, 1880, p. 268.

Sertularelle tricuspidate Wisrirer, Naturh, Tidsskr., (3), XII, 1880, p. 276.

Sertularelle tricuspidaty RipLey, Ann. and Mag., 5th ser., V1L, 1881, p. 435.

Sertularella tricuspidate Ratnses, Proe. U. 8. Nat. Mus., 1883, p. 216.

Sertularelle tricuspidate Trioxrsos, Bijdragen to de Dierkunde, Afl. X, 1884, p. 6.

Sertrdarellu tricwspidata Kireneseaver, Nordische Gattungen, 1884, p. 45.

Sertularelles pallidae Krivenrsraver, Nordische Grattungen, 1884, p. 48.

Sertulurelles tricuspiduta Mervocr, Polar Txped. Point Barrow, 1885, p. 166,

Sertularelle tricuspidata Loresz, Die intern. Polarforschung, Jan Maven, 111, 1886, p. 2.
Sertulavelle tricuspidata Tuozrsox, Vega Expedition, Vet. Jacktag., TV, 1887, p. 394
Sertularella tricuspidade Beraw, Goplepolyper fra Kara Havet, 1887, p. 335.

Sertudarelle tricuspidata MarkraxNeER-TrrNERETsCHER, Hydroiden aus den k. k. naturhist. Hofmuseurms, 1890, p. 222.
Sertularelle tricuspidata Fuwkes, Bull. Fesex Inst., NXITI, 1891, p. 8.

Sertularella tricuspidate Tevissey, Vid. Meddel, naturh. Foren., 1892, p. 59.
Sertularelle tricuspidata Markraxser-Trryerersensg, Tydroiden von ost Spitzh., 1895, p. 425,
Sertularella tricuspidate J avgritosr, Bihang svensk. Akad., XIXT, 1896, p. 12.

Sertularclle tricuspidata RovLe, Kohler, Résultats se, Campagne du Candan, Pt. 2, 1896, p. 301.
Sertularella tricuspidula Pupasciizzko, Trav. Soc. Nat, St. Petershourg, NXVITI, 1897, p. 226,
Sertulurella tricuspidata Sixtzix, Arb. Zool. Inst. Warschau, 1898, p. 228,

Sertularvelle tricuspidata Brrery, Ann. Mus, Petersbourg, 1898, p. 203.

Sertularclla tricuspidate v. ApsLeNG, Zool. Centralblatt, 1899, p. 518,

Sertularella tricuspidata Nverixa, Tydroids from Alaska and Puget Sound, 1899, p. 741,
Sertudarelle tricuspidata BoxNeviz, Norwegian North Atl. Exped., 1899, p. 78.

Sertulurella tricuspidain CaLkiss, Hydroids from Puget Sound, 1899, . 360,

Nertularella tricuspidate Tierer and Benor, ydraires de Plirondelle, 1900, p. 222,

Sertubarclle teicwspidata TTarrravs, Revision der Sertularella-Arten, 1900, p. 23.

Sertularella tricnspidatae Hawrravs, Hydroiden aus dem Stillen Ocean, 1901, p. 354,

Sertularella tricuspidate Norrise, Hydroids of the Woods TTole Region, 1901, p. 362,
Sertularellu tricuspidata Nvrrisag, Tarriman Expedition, the ITydroids, 1901, p. 183.
Sertularella tricuspidata TLararer, Amer. Naturalist, 1901, . 391,

Sertularella tricuspidate Warreaves, Cat. Marine Invert, Kastern Canada, 1901, p. 26.
Sertularella tricuspidata S parvxnssox, Bidrag til Kundskaben ixlandske Hydroider, 1902, p. 68,
Sertularclla hesperia Torrey, Hydroida of the Pacific coast, 1902, p. 63.

Trophosome.~—Colony a matted mass of shoots and twigs sometimes attaining a height of 5 or
6 inches.  Stem not fascicled, slender, divided into internodes cach of which hears a hydrotheca
or a branch with its axillary hydrotheca. Branches irregularly alternate, often branching
profusely either alternately or dichotomously, divided into regular internodes each of which
bears a hydrotheca, some of the nodes heing double and oblique, which gives a twisted appear-
ance to the branch.  Iydrothecwe distant, small, cylindri al, without corrugations, the distal half
or more being free; margin with three strong, equal and equidistant teeth; operculum composed
of four flaps.

Gonosome.~—Gonangia borne profusely on the main stem and b anches, large, oblong-ovate,
marked throughout with very prominent compressed annular ridges, the uppermost of which
forms a bowl-shaped structure from the center of which arises the tubular neck which ends in a
slightly everted margin and round aperture.

Distribution.~——Abundant throughout the north polar and north temperate regions of the
world.  New England coast (Verrill); Gulf of St. Lawrence (Dawson); Labrador (Packard);
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Alaska (Clark); Aleutian Islands (Clark); St. Pauls Island (Clark); Puget Sound (Nutting);
Port Townsend (Calkins); San Diego Harbor (Torrey): Greenland (Winther); Polar Sea
(Bergh); Iceland (Hincks); Spitzbergen and North Cape (Bonnevie); British Islands (Hincks);
Gulf of Guscony (Bedot); Albatross Station 2557, lat. N. 39° 53" 10", long. W. T1° 31', 154
fathoms; Station 2850, lat. N. 54~ 52/, long. W. 159° 46, 21 fathoms; Station 2857, lat. N. 58% 05/,
long. W. 1507 46', 51 fathoms; Station 2858, lat. N. 58 17, long. W. 148 36, 230 fathoms;
Station 2865, lat. N. 48° 12/, long. W. 122° 49, 40 fathoms; Station 2866, lat. N. 48 09, long.
W. 1257 08, 171 fathoms; Station 8225, lat. N. 54° 48’ 30", long. W. 165~ 49', 85 fathoms.

The bathymetric distribution of this species is phenomenal, being from shallow water to 1,375
fathoms.

8. tricuspidata, like all other wide ranging species, varies greatly, especially in the size of
the hydrothecwe. Clarke found specimens in the material collected by Dr. Dall in Alaska that
were very much larger than the typical form. (See Plate XXV, fig. 6.)

S. hesperia Torrey appears to be a synonym for this well-known species.  Ilis figures are
exactly matched by specimens of S. #réicuspiduta in my possession.  The size also agrees, and 1
am unable to find anything in his deseription by which I can differentiate his species.

Type.—In Museum of Nat. Hist. Society, Newcastle-upon-Tyne, England.

SERTULARELLA TROPICA Hartlaub.

(Plate XXVI, figs. 3-4.)

Sertularia variabilis CLARKE, Bull. Mus. Comp. Zool., XXV, 1804, p. 75.
Sertularella tropica Harruaus, Revision der Sertularella-Arten, 1900, p. 41.

Trophosome.—Stem  sometimes simple, sometimes compound, slightly flexuous, main
branches few and irregularly disposed; a pinnate arrangement of the small branches is in some
cases well marked. Color, light horn. The hydrothecew are alternately arranged, usually one to
an internode; they are largest near the base, have a tricuspid margin, which is generally
thickened and provided with a three-lobed valve; they are strongly divergent and very much
exserted. The degree to which they are embedded in the stem varies greatly; in some cases they
are searcely more than attached to the side of the stem, and in others are embedded more than a
third of their length. ‘

Gonosome.~The gonangia spring from just below the hydrothecw, are much elongated,
length two and a half to three times their width, the upper portion marked with five or six rings,
the opening terminal and tubular, the pedicel extremely short.

Distribution.— Albatross Station 83357, lat. N, 6° 35, long. W. 819 44/, 782 fathoms; Station
3384, lat. N. 7° 31’ 80”7, long. W. 79° 14, 450 fathoms; Station 3388, lat. N. 7 0¢', long. W.
79° 48", 1,168 fathoms.

1 have not seen this species, and have copied the above description entire from the original
by Dr. Clarke. The name given by Dr. Clarke was preoccupied by Bale in 1888" and by Clarke
himself in 1876% and Hartlaub gave the species the name S. tropica.

The depth from which this species was dredged is quite exceptional for the genus, and
indeed for the family Sertularide.

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

SERTULARELLA CLARKII Mereschkowsky.
(Plate XXVI, fig. 5.)

Sertularella clarkit MERESCTTROWSKY, Ann. and Mag., bth ser., II, 1878, p. 447.
Sertulcrelle clarkii HArTLAUB, Revision der Sertularella-Arten, 1900, p. 25.

“Trophosome.—Hydrorhiza forming a compact layer of hydrophytons. Hydrocaulus straight,
long, cylindrical, not angularly bent, with regular internodes, destitute of branches to the apex,
where the width of the axial tube suddenly diminishes considerably, and it at the same time gives

1Procecdings of the Linnwan Society of New South Wales (2), 111, p. 764.
2 Proceedings of the Academy of Natural Sciences of Philadelphia, 1876, p. 1876.
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origin to the hranches. Branches divided into internodes, rather short, issuing from all sides of
the principal stem, one from each of the internodes, ramitied in their turn so that cach branch
internode gives off a secondary branch, which is divided once or twice; and all these secondary
branches are turned toward the axis of the colony (inward). Hydrothecee tubular, a little con-
tracted at the extremity; aperture broad, oval, furnished with two large teeth arranged unsym-
metrically; arrangement of the hydrotheca, although biserial, not in the same plane, having at
the first glance the appearance of being uniserial.”

Gonosone.—Unknown,

Distribution.—Unalaska (M. Petelin), 1847.

I have not been able to secure a specimen of this species, and have copied the original
description entire, as well as the drawing.

Type.~In collection of the Academy of Sciences, St. Petershurg.

SERTULARELLA EPISCOPUS Allman.
(Plate XXV, fig. 7.)

Sertularia fusiformis TLurroN, Trans. New Zealand Inst., V, 1872, p. 257.
Sertulirella episcopus ALLyax, Journ, Linn. Soc. Zool., XTI, 1874, p. 263.
Sertudarin fusiformis Covarrrruy, Trans. New Zealand Inst., VII, 1875, p. 285.
Sertularin longicoste CovGHTREY, Ann. and Mag., 4th ser., X VII, 1876, p. 28.
Sertularelle episcopus KIRemENPATER, Nordische Gattungen, 1884, p. 51.

Sertularella episcopus BALE, Trans. Royal Soc. Victoria, 1887, p. 103.

Sertularia fusiformis Prevrer, Dic niedere Tierwelt des Ant. Ufergely., 1893, p. 568.
Sertularella episcopus FarQuang, Trans. New Zealand Tnst., XX VIIT, 1896, p. 464,
Sertularella episcopus I arTLAUB, Revision der Sertularella-Arten, 1900, p. 49.

“Trophosome.—Hydrocaulus attaining a height of about an inch, simple, given off at short
intervals from a creeping ramified tubular fibre. Hydrotheex tubiform, springing from the
distal end of the supporting internode, to which they arc attached by their fundus, free in the
remainder of their height, and strongly diverging from the stem; orifice deeply cleft above and
below, so as to present a mitre-like form, bordered by a thickened margin, below which, on the
side facing the internode, there is a thickened involution of the walls of the hydrotheca.

“ Gonosome.—Gonangia elongated, ovoid, with onc wide and shallow and two narrow and
decp longitudinal depressions, which extend from the summit to the hase, supported by a short,
thickish peduncle springing one from each internode at the side opposite to that which carries
the hydrotheca.”

Distribution.—New Zealand, Lyall Bay (Hutton); Straits of Magellan (Pleffer).

I have not seen specimens of this species and have copied the above description from that
given by Allman. The form of the gonangia as figured is unique, I belicve, among the species
of this genus, reminding one of certain ones in the genus Abietinaria.

SERTULARELLA MAGNA, new species.
(Plate XXVTI, fig. 1.)

Trophosome.—Colony (fragmentary) about 3% inches high, not fascicled, internodes irregu-
lar, long.  There is buta single dichotomous branching near the top, the usual axillary hydro-
theca being present; but several of the proximal branches are produced into much annulated
shoots which resemble the so-called stolons found in various groups of hydroids. Hydrothecs
enormous for this group, heing many times as large as those of S. polyzonius, alternate, tubular,
doubly curved, the distal extremity being turned slightly upward, about the distal two-thirds free:
margins several times reduplicated, either smooth or with two or three or sometimes four low
inconspicuous tecth, Operculum thick, conspicuous, a simple membrane of a single flap where
the margin is even, with two flaps when there are two evident teeth, sometimes apparently with
more than two flaps, but they are not well defined, probably because the teeth, when three or
four, arc very low and inconspicuous.

Gonvsome.—Not known,
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Distribution.— Albatross Station 3430, lat. N. 527 06') long. W. 171° 45', 283 fathoms.
Bering Sea.

This species bears some resemblance to 8. g/gantea Mereschkowsky, but the hydrothecs are
quite different in shape. No better example could be found of the futility of basing generic
distinction on the number of parts to the operculum. One hranch of this species could be
placed in three different genera were that criterion to he used.

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

SERTULARELLA FORMOSA Fewkes.
(Plate XX VI, figs. 2-4.)
Sertularelle, formosa FEwkrs, Bull. Mus. Comp. Zool., V111, No. 7, 1881, p. 130.
Sertularia tntegrithece AvLyax, Challenger Report, Hydroida, Pt. 2, 1888, . 60.
Sertularelli forinose Nvrring, Bahama Fxpedition, 1895, 1. 88.
Sertularelle integritheca VersLuys, Iydraires de 'Ilirondelle, 1899, p. 37,
Sertularella cylindritheca Hartravg, Revision der Sertularella-Arten, 1900, p. 77 (part).

Trophosome.— Colony attaining a height of about 6 inches. Stem not fascicled, sinuous,
internodes not evident.  Branches regularly alternate, there being three hydrotheca bhetween
adjacent branches on the same side, divided into regular internodes each of which hears a hydro-
theca.  Hydrothecw entirely exserted, cylindrical, set nearly at right angles with the stem or
branch, sides nearly parallel; aperture perfectly round and smooth, except for a submarginal
annulation or rim, which i not always present.  Operculum apparently wanting. Sometimes,
however, it appears in the shape of a thin membrane stretched like a drumhead across the
aperture.

Gonosome.—Gonangia oblong-oval, inserted on the bases of the hydrothecw, with smooth
walls and a truncated distal end closed with a four-flapped membranous operculum.

Distribution.—OfMf Granada, 170 fathoms; off Martinique, 357 fathoms (Fewkes); off Habana, -
Cuba, abundant, 100 to 200 fathoms (Nutting); Testigos Island, 11 meters (Versluys); A/batross
Station 2157, lat. N. 23~ 107 047, long. W. 827 21" 07", 29 fathoms; Station 2324, lat. N. 23°
10" 25”7, long. W. 82° 20" 24”33 fathoms.

Having secured a portion of Allman’s type of S. /ntegritheca, and compared it carefully with
S, formose Fewkes, I do not hesitate to consider the two species as identical.  Hartlaub®
regards S. integrithece and S, eylindrithecea Allman as identical.  Having seen both types, I am
unable to agree with him, and the matter is perfectly plain when the types ean be consulted.

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

SERTULARELLA HARTLAUBI, new species.
(Plate XXX VI, fig. 5.)

Trophosome.— Colony (fragmentary) about 2 inches high. Stem straight, dark colored, not
fascicled, divided into fairly regular nodes by very faintly marked oblique nodes, each internode
bearing a hydrotheca or a hydrotheca and a branch. DBranches alternate, given off at right
angles to the stem from just below the bases of the hydrothecw, sharply constricted at their
bases.  Only the stumps of branches remain in the type specimen, but another specimen from
a widely different locality consists apparcntly of detached branches, which are long and slender
with obscure nodes. Hydrothecw: exceedingly shallow, shaped like the base of a low, truncated
cone, with its axis forming necarly a right angle with that of the branch; margin perfectly
smooth and even; operculum in some cases an adeauline flap, in others apparently an irregularly
ruptured membrane stretched straight across the aperture like a drumhead.

Gonosome.—Not known.

Distrilntion.— Albatross Station 2136, lat. N. 17° 43" 407, long. W. 752 38’ 25", 52 fathoms;
Station 2796, lat. S. 8° 5/, long. W. 787 517, 33 fathoms.

' Revision der Sertularella-Arten, 1900, p. 77.
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This very peculiar species is with doubt referred to the genus Sertularella. 1 take pleasure
in naming it in honor of Doctor Hartlaub, who has done more than any other one man to bring
order out of chaos in this very perplexing genus. .

Type slides.—Cat. No. 19760, U.S.N.M.; ‘Cat. No. 18705, Museum State University of
Towa; also in the collection of the author.

? SERTULARELLA NANA Hartlaub.

(Plate XXVI, fig. 6.)
Sertularella nana ILartLavs, Hydroiden aus dem Stillen Ocean, 1901, p. 361.

Trophosome.—Colony unbranched (fragmentary), about 5 mm. high. Stem not fascicled,
slender, divided into irregular internodes by usually distant nodes, proximal hydrothecate nodes
smooth, short, not sharply separated from each other; the following internodes longer, bearing
as many as four hydrothece. Hydrothecwe lying in one plane, alternate, inserted below the
internodes, deep, distal portions strongly narrowing and gracefully curved, with convex adcau-
line side, base somewhat swollen; margin with two tecth, or perfectly smooth, in which case the
aperture is beveled so as to be nearly vertical; operculum present.

Gonosome.—Not known.

Distribution.—Found growing on Lafoéa gracillina at Bare Island, Puget Sound.

I have not seen this species, and have drawn the above description from that of the original
describer. It is almost certain that it is not a Sertulardlla, and would probably go more prop-
erly in Zhuiaria, as used in this work. I do not feel justified in disturbing its position, however,
without more evidence.

Type.—In the collection of Professor Schauinsland?

DICTYOCLADIUM Allman.

Trophosome.—Colony flabellate in form. Branches anastomosing and forming a rudely
reticulate structure or network. Ilydrothecm on more than two sides of the stem. Aperture
without conspicuous teeth. Operculum variable.

Gonosome.—Gonangia borne in the bifurcations of the branches and marked with annular
rugosities.

This genus was instituted by Alliean to accommodate one of the many new types secured
by the Challenger 1t was also recognized by Marktanner-Turneretscher,” although at that
time but a single species was known. The one herein described shows more evident relation-
ship to the genus Sertularella than did the original type dredged by the Challenger, especially
in the operculum, which is essentially of the Sertularella pattern. Allman makes no mention
of this structure, but it is plainly evident in 7). flabelluin, being composed of four distinet flaps,
although the teeth are so small as hardly to be evident, being represented merely by four corners
to the margin which have the structural effect of low teeth.

DICTYOCLADIUM FLABELLUM, new species.

(Plate XXVIII, figs. 1-3.)

Trophosgme.—Colony flabellate in form, attaining a height of about 4 inches and branching
in a strictly dichotomous manner; few evident internodes on stem or branches, the only annu-
lations or constrictions ordinarily being those at the origins of branches or branchlets.
Branches straight, not flexuose, themselves dichotomously branching in the same plane, the
ultimate branches often anastomosing with other branches, forming a rude reticulate pattern.

Hydrothecwe arranged in four longitudinal series on stem and hranches, so as to form an
ascending spiral, tubular, about the distal one-third free, curved gently outward, margin

1 Challenger Reports. The Hydroida Tt. 2, 1888, p 76.
2 [Iydroiden des k. k. naturhistorischen Hofmuseums, 1890, p. 219.
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irregular, but usually with a quadrilateral outline, with the corners of the quadrilateral very
slightly, if at all produced into four very low obscure teeth; operculum with four flaps.

G'onosome.—Gonangia horne in bifurcations of the bhranches, very large, ovate, body with
shallow broad obscure annulations; neck in the form of a long truncated cone with a round
terminal aperture.

Distribution.— Albatross Station 2842, lat. N. 54° 15, long. W. 166° 8/, 72 fathoms; Station
2874, lat. N. 48% 30, long. W. 124° 57, 27 fathoms.

Type slides.—Cat. No. 19789, U.S.N.M.; Cat. No. 15721, Museum of State University of
Towa; also in the collection of the author.

DIPHASIA Agassiz (modified).

Trophosome.—Hydrotheez biserial, opposite or alternate, aperture broad, operculum evident,
of a single adcauline flap.

Gonosome.—Gonangia usually differing in the sexes, and marked with spines or lobes: an
internal marsupium usually present in the female,

This genus as proposed originally by Louis Agassiz! was very inadequately characterized,
the only definition being in a footnote, as follows: “‘In the genus 2/phasiu the fertile hydra
are deeply dentated.”  Ilincks, in his British Hydroid Zoophytes, 1868, insists that the main
feature is the marsupial chamber of the female gonangium, in which he is followed by Bale.”
Four years later Allman® called attention to the important character of the lid-like operculum
which is more conspicuous and constant in this than in any other genus of the family. Kirchen-
pauer practically adopted Allman’s definition.* All of these writers considered the marsupial
chamber in the female gonangium as a necessary character of the genus. Levinsen® claims that
this character is not constant, and occurs also in other genera, and bases his diagnosis of the
genus on the characters of the margin and operculum alone, thus including all of the species of
Abictinaria as used in this work. My own opinion is that Abiczinaria is a good genus, hased on
the shape of the hydrothecwx, and can very well be differentiated from £/phasic on that character,
there heing but one form, at least among American species, that cannot readily be relegated to
one or the other of these genera, and that is /). pulclra Nutting, which in gencral texture is
more closely allied to 2iphasia, which usually lacks the rigid clear-cut sturdy hydrothecal oatline
that appears to be characteristic of Abietinaria.

KEY TO AMERICAN SPECIES OF DIPHASIA,

Hydrothecze in strictly opposite pairs borne on sides of hydrocaulus.
Margin sinuous, but not toothed, hydrothece not regularly annulated.

About one-third of hydrothecafree. ... .. . . rosaceq.
Less than one-third of hydrotheca free, aperture very wide _ ... ... . ... ... . . . . .. .. Jallax.
Margin with three teeth, hydrothecew slender, tubular - ..o ... . . ... . . .. . . ... .. tamarisca.
Margin not toothed, hydrothecal walls regularly annulated .. ... . .. . . ... . ... .. ... ... ... tropica.
Hydrothecze in opposite pairs, borne on front of hydrocaulus ... ... . . .. . ... .. . ... digitalis.
Hydrothecee not strictly opposite, at least on branches.
Branches arising from all sides of stem, forming a spiral ... ... ... . . ... ... ... ... .. pulchra.
Branching pinnate.
Each internode of stem bearing a pair of opposite hydrotheee. ..o .o .. ... ... paarmannd.
More than two hydrothecie to eacn internode.
Gonangia with two or more lateral spines ... .. ... . . . . ... corniculata.
Gonangia without spines. .. ... ... lineaidi.

'Contributions to the Natural Iistory of the United States, 1V, 1862, p. 355.

? Australian Hydreid Zoophytes, Sydney, 1884, p. 98.

*Challenger Report, Hydroida, Pt. 2, London, 1888, p. 63.

*Hydroiden des k. k. naturhistorischen TTofmuseums, 1890, p. 237.

*Meduser, Ctenophorer og 1lydroider fra Gronlands Vestkyst, Copenhagen, 1893, p. 196.
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POINTS OF INTERGRADATION BETWEEN DIPHASIA AND OTHER GENERA.

With Sertularie, in the general form of the hydrotheese, as in 2. fropica, and in the general shape
and appearance of the gonangia, as in /). Lineaid..
With 77adaria, in the absence of regular internodes, as in J. Adecaldi, and in the narrow distal
end of the hydrothecwe, as in D, pulchra.
With Abietinaria, in the adcauline operculum, and in the narrowed distal extremity of the hydro-
thecse, as in D, pulchra.
DIPHASIA ROSACEA (Linnzus).

(Plate XX VIII, figs. 4-5.)

Lily or Pomegranate flowering Coralline Knuis, Tssay, 1765, p. 8.
Sertularia rosaced ixNars, Systema Nature, 1758, p. 807,
Sertuluric rosacea Horrreyy, Natuurlyke Historie, XVII, 1761, p. 525,
? " ’ ’ r l
Sertlaria nigellastrion PavLras, Lllenchus Zoophytorum, 1766, p. 129,
Sertularia rosacee 1Ny EUs, Systema Naturwe, 12th ed., 1767, p. 1306.
b ) 2 7 I
Sertularia wigellastrum Boppaerr, Lyst der Plant-Dieren, 1768, p. 161.
g ’ o H b 1
Sertularia rose MaraTT1, De Plantis Zoophytis, 1776, p. 25.
Sertularic rosacea EuLis and SoLANDER, Nat. Hist. Zooph., 1786, p. 39.
Sertularia nigellastring WiLkixs and Hikpssr, Charakteristik der Thierpflanzen, 1787, p. 168.
Dynamena rosacea Esper, Die Pflanzenthiere in Abbildungen, ITT, 1788-1830, p. 194
Sertwlaria rosaceq BERKENTOUT, Synops. Nat. Hist. Great Britain, I, 1789, p. 215.
Sertularia rosaceq Poirer, Voyage en Barbarie, TT, 1789, p. 69.
Sertularia rosacer EspER, Fortsetzungen der Pflanzenthicere, II, 1794-1806, pl. xx.
) {=] ) ? » p
Sertularic rosacee Bosc, Hist. Nat. Des Vers, 111, 1802, p. 91.
H ’ b 2 I
Sertularia rosacea Trrrox, British Fauna, 1807, p. 212.
Sertularia rosacee J smEsox, Catalogue Animals Class Vermes, 1811, p. 564,
) g ’ ’ ]
Dynamena (Sertularic) rosacea Laxotrorx, Bullet. philomatique, 1812, p. 184,
Nigellastrum (Sertularia) nigellastrum Oxex; Lehrbuch der Naturgeschichte, 1815, p. 93.
Nigellastrum (Sertularia) rosacen OrEN, Lehrbuch der Naturgeschichte, 1815, p. 93.
g B (& ) it
Sertularia rosacea Ladarck, Tist. nat. anim. sans Vert., 1T, 1816, p. 119,
’ ’ ’ ? l
Dynamena rosacea Layouvrorx, Hist. des Polypiers, 1816, p. 178.
Sertularia rosacea Stewart, Elements nat. hist. animal Kingdom, TT, 1817, p. 440,
b = b 7 7 1
Dinamena rosace FLEMING, British Animals, 1828, p. 544,
) J b I
Sertularia rosacea Bose, Hist. nat. des Vers, 11, 1830, p. 105.
? 2 b ¥ 1
Sertularia rosacea Jorxsrox, Trans. Nat. Hist. Soc. Northumb, 1832, p. 255,
b ) ’ 1
Dynamena rosaceq DE BraixvinLe, Manuel d” Actinologie, 1834, p. 484
* tal , y 1
Sertularia rosaced Ladarck, Hist. nat. anim. sang vert., 2d ed., 1836, p. 145.
Sertularia rosacea 1Tassarn, Ann. and Mag., VI, 1841, p. 167.
) ot 3 ’ 1
Sertularia rosacea Maccrnuivray, Ann. and Mag., IX, 1842, p. 463,
> = ’ b 1
Sertularia rosacea Grav, List. British Animals, 1847, p. 69.
? ’ ? p
Sertularia rosacea Jonssrox, 1ist. Brit. Zooph., 1847, p. 64,
Sertrdaria rosucea DanyELL, Rare and Remark. Animals of Scotland, I, 1847, p. 159.
Sertularia rosacee (Goss, Devonshire Coast, 1857, p. 434,
Sertularic rosace ALpER, Cat. Zooph. Northumb., 1857, p. 24,
Diphasia rosacea L. Acassiz, Cont. Nat. Hist. T S, IV, 1862, p. 355.
b b ki ) l
Sertularia rosacee Packarn, Canadian Naturalist, Dee. 1863, p. 4.
Dynamena rosaceq KIRCIENPAUER, Neue Sertulariden, 1864, p. 7.
Diphasia rosacen Acassiz, North American Acalephee, 1865, p. 142,
Diphasia rosacea Hixers?, British Hydroid Zoophytes, 1868, p. 245.
] > o I & ¥ b l
Diphasia rosacee VERRILL, Proc. Am. Assn. Adv. Sei., 1873, p. 364
Diphasia rosacee McInrosir, Ann. and Mag., 4th ser., XTI, 1874, p. 212.
Diphasia rosacee Scnvrze, Nordsce lixped., 1874, p. 132.
Diphasia rosaceq VERRILL, Amer. Journ. Sci., X, 1875, p. 43.
Diphasia rosacea WiNTieR, Naturhist. Tidsskrift, 1880, p. 265.
Diphasia rosacea DriescH, Tektonische Studien, 1890, p. 213.
Diphasic rosuceq MargraNser-TrrNerersciEg, Hydroiden des k. k. naturli. Hofmugeams, 1890, p. 238
Diphasia vosaceq Trvissen, Vid, Udb, ““Hanchs” Togter, 1893, p. 871.

! Authors before Iincks (1868) did not distinguish /). rosacea from D. alternuta, and hence we can only assame
that they refer to the originally deseribed form.
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Diphrasic rosacet. CRAWFORD, Ann. and Mag., 6th ser., X VI, 1895, p. 261.
Dynamen rosace BONNEVIE, Norwegian North Atlantic Iixped., 1899, p. 79.
Diphasin rosaced NUTTING, Hydroids of the Woods Hole Region, 1901, p. 361.
Diphasia rosacee, Hararrr, Amer. Naturalist, 1901, p. 392.

Diphasia rosacea WILITEAVES, Marine Invert. Fastern Canada, 1901, p. 26.
Diphasia rosaced SEMUNDSSON, Tslandske Hydroider, 1902, p. 66.

Trophosone.—Colony attaining a height of 8 or 4 inches, of very delicate texture, trans-
lucent. Stem not fascicled, its proximal portion smooth and without hydrotheca, no regular
internodes; remainder divided into regular short internodes, each bearing a pair of opposite
hydrothece and sometimes a hranch. Branches alternate, distant, often irregularly spaced,
proximal internode without hydrothecw, others hearing a pair of opposite hydrothecw; branches
themselves often divided into branchlets. Hydrothece strictly opposite, long, tubular, the two
of a pair not contingent in front but with their proximal adeauline sides parallel, upper one-third
to one-half free and bending abruptly outward and forward and ending in an oblique margin,
which is sinuwous but not toothed.  Operculum of a single adeauline flap, usually situated just at
the margin, but when closed sinking considerably below the margin, especially on the adcauline
side. Nodes of the branches just between the distal divaricated portions of the hydrothecw.

(Fonosome.—Gonangia borne in rows on the upper sides of branches, male gonangia long,
slender, narrowing very gradually proximally to a short curved pedicel and very abruptly
distally to a small tubular neck and minute round aperture; sides ornamented with eight com-
pressed longitudinal ridges ending in points on distal end of gonangia. Four to eight spermaries
are seen in a row through the transparent gonangial walls. Female gorangia larger, more robust,
pyriform, with eight conspicuous longitudinal ridges ending in lamellate processes which curve
mward toward a common center, and two of which, on opposite sides, are much larger than the
other six; apparently an internal marsupial chamber of globular form can he seen in mature
gonangia.!  When immature the gonangia are obconical in form, with eight regularly spaced
projections around the top. .

Distribution.-—New England coast, common (Verrill); Labrador (Packara); Gulf of St.
Lawrence (Whiteaves); British coasts (Hincks); Denmark (Winther); Norway (Levinsen); Iceland
(Scemundsson); North Sea (Schulze).

Albatross Station 2250, lat. N. 40° 17 15", long. W. 69° 51" 45", 47 fathoms.

This is & well-known shallow water species, oceurring from tide level to about 50 fathoms.

DIPHASIA TAMARISCA (Linnzus).

(Plate XX V111, figs. 6-7.)

Seet teemerrisk FoLvts, Nat. Tist. Corallines, 1755, p. 4.

Sertudario tamarisen LINNaUs, Systema Naturee, 1758, p. 808,

Sernuleria tamarisca Hovrruyy, Natuurlyke Historie, XVII, 1761-1773, p. 533,
Sertularia tumarisca PanLas, Elenchus Zoophytorum, 1766, p. 129.

Sertularia tfamariser LINs EUs, Systema Natarwe, 1767, p. 1307.

Sertularia tamarisca Bopnagrt, Lyst der Plant-Dieren, 1768, p. 160.

Sertularia tamariscus MagarTi, De Plantis Zoophytis, 1776, p. 26.

Sertularic Timarisen GGroNovics, Zoophylacium gronovianum, 1781, p. 357.
Sertularic tamarisca ELLs and SoLaxprg, Nat. Hist. Zooph., 1786, p. 36.

Sertularia tamarisce WiLkixs and Hersst, Charakteristik der Thierpflanzen, 1787, p. 167.
Sertularia tamarisea GMELIY, Systema Naturie, Linneeus, I, 17881793, p. 3845.
. Sertularia tamarisea BerkeNitort, Synops. Nat. Hist. Great Britain, I, 1789, p. 216.
Sertrlaria tamarisca OLivi, Zoologia Adriatica, 1792, p. 288.

Sertularia tamarisea LaMARCE, Systéme des anim. sans Vert., 1301, p. 382

Sertularin tamarisca Bose, Hist, nat. des Vers, 111, 1802, p. 92.

Sertularia tamarisca Trrrox, British Fauna, 1807, p. 212.

Sertularia tamarisca Laxourorx, Bullet. Philomatique, 1812, p. 184.

Nigellastrum (Sertularie) tamarisce OKEN, Lehrbuch der Naturgeschichte, 1815. p. 93.
Sertularia tamarisca LaMorrovy, Hist. nat. des Polypiers, 1816, p. 188.

18ce explanation of this appearance on pp. 30-32.
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Sertularic tamarisca STEWART, Elements Nat. 1ist. Animal Kingdom, 11, 1817, p. 441,
Dincaimena tamarisca b BLaxvinie, Manuel d’ Actinologie, 1834, p. 483,
Sertularic tamarisea Layarex, Hist, nat. anim. sans Vert., 1836, p. 153.
Sertularia tamarisea Hassary, Ann. and Mag., VI, 1841, p. 168.
Dinamnena tamarisce FLesixg, British Animals, 1842, p. 543. .
Sertularia tamarisca Macarnuivray, Ann. and Mag., IX, 1842, p. 164.
Sertularta tamarisce Gray, British Animals, 1843, p. 72.
Sertularia tamarisea Jouxsrox, Iist. Brit. Zooph., 1847, p. 74
2 Sertularia producte SrimprsoN, Marine Invert. Grand Manan, 1854, p. 8.
Sertularia tamarisee ALper, Cat. Zooph. Northumb., 1857, p. 25.
Sertularia tamarisca Auivan, Anne and Mag., 3d «er., 111, 1859, p. 288,
Diphasia tamarisea Acassiz, Cont. Nat, Hist, U. S, TV, 1862, p. 355.
2 Sertularic producte A. Acassiz, North American Acalephee, 1865, p. 145,
Diphasia tamarisce Hineks, British Hydroid Zoophytes, 1868, p. 254
Diphasia tamariska Sars, Bidrag til Kundskaben, 1873, p. 19.
Diphasia tamarisca Scuvuze, Nordsee Exped., 1874, p. 132.
Diphasia tamarisca Crawrorp, Ann. and Mag., 6th ser., XVI, 1895, p. 261.
Dynamena tamarisca BonxEvIE, Norwegian North Atlantic Exped., 1899, p. 81.
¢ Shoots stout and erect, irregularly branched, the branches commonly alternate, sometimes
? o o > o b
opposite, long, simple or variously branched. Hydrothece very large, cylindrical, the upper
half free and divergent, with a wide tridentate aperture; gonothecw (male) compressed,
obcordate, attenuated below, broad and truncated above, with a small spine at each side, and a
central tubular aperture; (female) clongate, oval below, above three-sided with a pyramidal
summit, the edges of the pyramid serrated and its basal angles produced into spines.”

Distribution.—*t Grand Manan (Stimpson); Great Britain (Hincks); Adriatic (Olivi); North
Sea (Schulze); Norway (Sars); Bay of Biscay (Beltremieux, feste Hincks).

I have not scen this species, and the above deseription is taken entire from that of Hincks,
which seems to be the best one available. The species may not be American, and is introduced
here because it seems that the Sertularia producta of Stimpson is this form, a view entirely con-
sistent with his description, which is as follows: ** Cells opposite, clongated, curving outward,
with ovate apertures.  Vescicles slender, elongated, subtruncate and covered with spines at their
extremities, It differs from S. margarcte Hassall, in having more numerous spines at the top
of the vescicle and none on its sides.” It scems evident that Hincks regarded S. producta as a
synonym of D). tamarisca, although he does not say so dirvectly. 1Ile does, however, assign it to
Grand Manan on authority of Stimpson, in his account of the distribution of the species, and as
Stimpson does not mention /). fumarisca, but does describe the species S. producta, which answers
to the description of /). tamarisca, it seems certain that Hincks regarded the two as identical
species.

DIPHASIA FALLAX (Johnston).

(Plate XXIX, figs. 2-6.)

Dynamena pinnata Fresiva, Hist, Brit. Animals, 1828, p. 545.
Sertularia pinnale Jonxsrox, British Zoophytes, 1838, p. 127,
Sertularia pinnate MacGiLrivray, Ann, and Mag., IX, 1842, p. 463.
Sertularic fallar Jouxsrox, British Zoophytes, 1847, p. 73,
Sertularia fullar SrivrsoN, Marine Invert. Grand Manan, 1854, p. 9.
Sertularia fullae AvpER, Cat. Zooph. Northumb., 1857, p. 24
Diphasia faller A, Acassiz, North American Acalephee, 1865, p. 142,
Diphasia falluz Hixcks, British Hydroid Zoophytes, 1868, p. 249.
Diphasia fallex VERRILL, Proc. Am. Assn. Adv. Sci., 1873, p. 364.
Diphasia fallux VERRILL, Amer. Journ. Sci. and Arts, VI, 1874, p. 44,
Diphasia fallax VerriLy, Amer. Journ. Sci. and Arts, VII, 1874, p. 504,
Diphasia fallaxr FEwxes, Bullet. Fssex Inst., XXITI, 1891, p. 38.
Diphasia fallax Levinsex, Vid, Meddel. naturh. Foren., 1892, p. 55.
Dynamena frllax Boxyevig, Norwegian North Atlantic Exped., 1899, p. 78.
Diphasia fullar Nurrixg, Hydroids of the Woods Hole Region, 1901, p. 361.
Diphusia falla: HareIrr, American Naturalist, 1901, p. 391.
Diphasia fullax WinTeaves, Marine Invert. Eastern Canada, 1901, p. 26.
Diphasia fallax SEMUNDssoN, Islandske Hydroider, 1902, p. 66.
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Tirophosome.—Colony attaining a height of 3 or 4 inches.  Stem not fascicled, proximal part
smooth and without regular nodes, remainder divided into regular internodes each of which bears
a pair of hydrotheca and sometimes a branch. Branches irregularly alternate, the proximal
internode bearing a pair of hydrothecw as do all the others; branches often terminating in a long
hooked, tendril-like process and often dividing into branchlets. Hydrotheecwxe opposite, tubular,
rather short and stout, those of a pair rather widely separated, adnate to branch for about
three-fourths their height, the distal one-fourth being abruptly divergent and ending in a large
broadly sinuous margin, the aperture reaching nearly or quite to the branch. Operculum a
single large adeauline flap.

Gonosome.~—Gonangia borne in rows on front of branches. Female gonangia oblong-ovate
in general outline, the summit crowned by four long pointed lobes or flaps of equal size,
converging above. The appearance of an internal marsupial chamber is present in mature speci-
mens.  Male gonangia much smaller, summit quadrangular, with each angle produced into a
tubular process and the center oceupied by a small tubular neck terminating in a minute aperture.

Distribution.—New England coast (Verrill); Grand Manan (Stimpson); mouth of St.
Lawrence (Whiteaves); British coasts (Johnston); west coast of Greenland (Levinsen): Tromsoe,
Norway (Sars); Iceland (Seemundsson); U. S. Fish Commission Station 770, Narragansctt Bay,
81 fathoms. .

This speeies seems to be contined to shallow water.

DIPHASIA TROPICA, new species.
(Plate XXX, fig. 1.)

Trophosome.-—Colony unbranched, arising from a creeping root-stalk and attaining a height
of one-fourth inch. Stem slender, not fascicled, divided into regular internodes, each of which
bears a pair of strictly opposite hydrothecwe. Hydrothecie tubular, five-sided, contingent in
front for nearly half their length, scarcely touching each other on the posterior side of stem.
Three of the sides of each hydrotheca are seen from the front and two from behind.  Distal half
free and carving regularly outward and a little upward. Margin circular, aperture closed by an
operculum which is adeauline in position. The hydrothecwe are ornamented throughout by
pronounced compressed external ridges running entirely around the walls, closely set and parallel
to each other, forming a conspicuous and unique ornamentation. Pairs of hydrotheca are
separated by about their own height.

Gonosome.—Not known.

Distribution.— Shallow water between Eleuthera and Little Cat Island.  Collected by the
Bahama expedition from the State University of Iowa.

The beautiful and regular annulation and the five sides to the hydrothecw are features that
render this species peculiarly striking and distinet.

Type slides.—Cat. No. 19804, U.S.N.M.; Cat. No. 18729, Muscum State University of lowa;
also in collection of the author.

DIPHASIA DIGITALIS (Busk).
(Plate XXX, figs. 2-7.)

Sertularia digilalis Busg, Voyage of Rattlesnake, 1, 1852, pp. 387, 393.

Desmoseyphus longitheca ALLyax, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 26.
Diphasia digitalis Bare, Australian ITydroid Zoophytes, 1884, p. 101.

Desmoscyphus acanthocarpus ArimaN, Challenger Report, Hydroida, It. 2, 1888, p. 73.

Trophosone.—Stem not fascicled, attaining a height of about 4 inches, divided into regular
but obscure internodes, each of which bears a pair of opposite hydrothece and occasionally a
branch. Branches irregularly alternate, arising from short processes which spring from the
postero-lateral surface of the stem, rigid, divided into regular internodes, each of which bears a
pair of hydrothecm on its anterior face. Hydrothecwe borne on front of the stem in pairs the
individuals of which are contingent on their adcauline sides for almost their entire length, long,
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tubular, squarish in cross section, closely approximated, parallel to cach other and to the branch
for nearly their entire length, their short free distal ends bending outward and forward; margin
sinuous, hut not toothed; aperture large, directed more nearly upward than is usual in this
genus; operculum very conspicuous, forming an arched cap over the aperture.

Gonosone. —Gonangia attached to the back of stem, small, pellucid, oblong-oval, with a short,
tubular neck and with the walls heset throughout with small, sharp, thorn-like spines.

Distribution.  West Indian region and Florida keys, Bahama expedition from the State
University of lowa; off Bahia, Brazil, Challenger; Key West (Allman); Prince of Wales
Channel, Torres Strait (Busk); Albatroxs Station 2323, lat. N. 23% 10’ 51”7, long. W. 829 19’ 03",
163 fathoms; Station 2333, lat. N. 237 10" 36", long. W. 827 19" 12", 169 fathoms; Station 2350, lat.
N. 239107 397, long. W. 827 20" 21”7, 213 fathoms.

Having examined Allman’s type of Desmoscyphus acanthocarpus and compared it with his
Desmoscyplons longitheca, 1 have no hesitation in declaring them ideuntical. Bale' calls attention
to the close resemblance between /7). longitheca Allman and 8. digital/s Busk. The drawings and
descriptions of this latter species given by Bale agree exactly with the type of 2. acanthocarpus
Allman.  Busk’s deseription has the priority, and the other two must be regarded as synonyms.

Type.—In South Kensington Museum, London.  Fragment in possession of the author.

? DIPHASIA PULCHRA, new species.

(Plate XXX, figs. 1-3.)

Trophosome.—Colony attaining a height of about 5 inches.  Stem strongly geniculate, divided
into fairly regular internodes, at least in distal part, each internode giving forth a branch, the
nodes being just under the processes which support the branches.  Branches arranged in a spiral,
rising gracefully from the main stem, forming a dense, symmetrical, bushy tuft, giving a very
elegant appearance to the colony; branches divided into long internodes, each of which bears
several hydrothece.  Hydrothecw rather distant, subalternate, long, pitcher-shaped, the distal
end narrowed and terminating in a mouth like that of a pitcher; margin with two broad opposite
teeth, and a sinuation or excavation on the adcauline side, where the one-flapped operculum is
attached.

(fonovsome.—Not known.,

Distribution. — Mhatross Station 2863, lat. N. 48~ 58', long. W. 123° 10/, 67 fathoms.

This graceful species bears considerable resemblance to certain forms of Z/wuiaria, but seems
to have more affinities for Diphasiu, where it is provisionally placed. When the gonosome is
discovered it may be necessary to place it in unother genus.

Type stides.—Cat. No. 19799, 19800, U.S.N.M.; Cat. No. 18724, Museum of State University
of Iowa; also in the collection of the author.

DIPHASIA PAARMANNI, new species.
(Plate XXXI, figs. 4-6.)

Trophosome.—Colony erect, rgid, plumiform, attaining a height of about 3 inches.  Stem
stiff. straight, the proximal unbranched part smooth and without nodes, the remainder divided
into ohscure but regular internodes, each of which hears a pair of opposite hydrotheca and a
branch.  Branches strictly alternate, stiff, divided from the stem by a sharp basal constriction;
internodes regular, each bearing two alternate hydrotheca and divided by oblique nodes. Hydro-
thecw alternate on branches, opposite on main stem, rather distant, about the distal one-third
free, tubular, curving gently outward, ending in a sinuous margin shaped like the mouth of a
pitcher.  Operculum adeauline, consisting of a single flap.

Gonosone. ~Gonangia horne in rows along the front of hranches. Female gonangia large,
oblong-ovate, proximal end narrowing to a short slender pedieel, distal end dome-shaped and
consisting of four large lobes with contiguous or coalesced edges arching over to form the dome;

'Australian Hydroid Zoophytes, 1884, p. 101.
51256—rpr 2—04—8



112 AMERICAN HYDROIDS.

an internal marsupium is present in mature specimens.  Male gonangia rather slender for this
genus, oblong conoid, with six to eight longitudinal ridges becoming more prominent distally
and ending in a circle of six to eight elevated points, which surround the slender tubular neck
which occupies the center of the distal end of the gonangium.

Distribution.— Albatross Station 2415, Tat. No 307 44/, long. W. 79~ 26/, 440 fathoms; Station
2663, lat. N. 20~ 39', long. W. 79~ 49, 421 fathoms: Station 2666, Jat. N. 30~ 477 307, long. W.
799 49', 270 fathoms; Station 2668, lat. N. 30~ 58 307, long. W. 79 38 80”7, 204 fathoms.

This species seems to be the most southerly in its distribution of all of the typical Diphasia
species, and is also found in deeper water than is usual in this group. It is probably nearest
D. pinnata, trom which it differs in having a sharp coustriction at the hase of each branch,
alternate and more distant hydrothece, and in the character of the male gonangium. [ take
pleasure in naming this very heautiful form in honor of Mr. .J. H. Paarmann, who has done
much to elucidate the structure of the operculum in this family of hydroids,

Type stides. —Cat. No. 19797, U.S.N.M. Cat. No. 18726, Museum of State University of
Towa; also in collection of the author.

DIPHASIA CORNICULATA (Murray).
(Plate XXIX, fig. 1.)
Sertularia corniculato Murray, Ann. and Mag., 3d ser., V, 1860, p. 251
Diphasia corniculata A. Acassiz, North American Acalephie, 1865, p. 143,
Sertularia corniendate Crark, Hydroids of the Pacific Coast, 1876, p. 251,

“ Cells not quite opposite. sometimes nearly alternate, forming an open cup resting on the
stem: lip not distinet; exterior margin somewhat projecting at tip; a single one in the axilla of
cach pinna.  Vescicles pear-shaped. with two long points projecting like horns at the thick end:
aperture between them.”™

Distribution. —Bay of San Francisco (Murray).

I have not seen thix species, and copy the above deseription, which is entirely inadequate,
from the original by Murray. His figure. which T also copy. shows that the gonangia, or at
least one of them, resemble that of /). tunrisca, hut the hydrotheca” seem much stouter and
more nearly opposite.

DIPHASIA KINCAIDI (Nutting).
(Plate XX NI, figs. 7-49.)
Thuiarica eleguns Norrsa, Hydroids of the Harriman Expedition, 1901, p. 187.
Thiciaria kineaidi NvTTiNG, American Naturalist, Sept., 1901, p. 784,
Thuiaria elegans Torrey, Hydroida of the Tacific Coast, 1902, p. 1+

Trophosome.—Colony plumose, attaining « height of about 6 inches.  Stem not fascicled,
with a row of hyvdrothece on each side, divided by oblique nodes into long and irregular
internodes; in distal part each internode bears from two to four branches. Branches irregularly
alternate. unbranched for about their proximal half, the distal portion dividing into a number of
branchlets, the whole giving a very elegant plumose appearance to the colony. Branches
divided into irregular internodes by oblique nodes, cach internode ordinarily hearing more than
two hydrothecwe.  Hydrothecw subalternate, short, stout, pitcher-shaped, the abcauline outline
being a double curve and the adeauline a single curve: margin sinuous, like the mouth of a
pitcher. Operculum consisting of a large, slightly vaulted adeauline flap. The top of one
hydrotheca is separated by a considerable space from the bottom of the one immediately above it.

Gonosome.  Gonangia arranged in erowded double rows along the distal parts of the stem
and branches, small for this genus, rather slender, oblong-oval, the distal end truncated and
entirely oceupied by the large round aperture.  There is an internal distal plug which appears as
a dark collar in fresh specimens.  The gonangia have no spines or external projections of any
sort.

Distribution.  Berg Inlet and Duteh Tarbor, Alaska (Nutting). Collected by the Harriman
Alaska Expedition.

Type slides. —Cat. Nox. 19795, 19796, U.S.N. M. Cat. No. 18725, Museum of State University
of Towa: also in the collection of the author.
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ABIETINARIA Kirchenpauer (modified).

Trophosome. —Hydrotheen not strictly opposite, more or less hottle-shaped (the proximal
portion turgid, distal portion narrowed), operculum of a single adeauline flap, margin usually
without tecth.

Gonosome. - Gonangia plain, corrugated or ribbed, without lateral spines and without an
internal marsupium.

This genus was proposed by Kirchenpauer? to include a fow species allied to Sertularia
abictine of authors, his formal characterization being as follows, freely translated:

Sertularians with branched stem.  Stem or hranch bearing pinnate branches. Hydrotheca
flask-shaped, decidedly bulging (ventricose), with a tubular neck, and aperture directed laterally.

Neither Kirchenpauer nor Marktanner-Turneretscher, who adopted this genus, recognized
the important character of an adeauline operculuny, the latter writer expressly stating that
Abictinaria is composed of nonoperculate forms.  Levinsen, on the other hand, placed great
stress on the operculum, as we have seen, and included all species with a single-flapped adcauline
operculum in the genus Diphasia.*  Here, again, it seems to me, that reliance on a single character
has been misleading and has resulted in an unnatural association of species,

The genus as above defined appears to be a fairly natural group, and one easily identified in
nearly all cases.  Of cowrse the operculum is sometimes difficult to make out by the novice, hut
any good observer should he able to detect it and to decide whether it is adeauline or abeauline,
thus differentinting between Abictinaria and Thuiaria in cases where other characters fail.  In
most cases the general shape of the hydrothecwn will at once determine the matter.

POINTS OF INTERGRADATION BETWERN ABIETINARIA AND OTHER GENERA.

With 7%uiuria, in general shape of hydrotheca, extent of immersion of hydrotheca, and
character of margin and aperture, us in .1 wnnilata. Kirchenpaver, A. turgida Clark, and
< gigantea Clark.  In all of these cases the operculunt is evidently of a single adeauline flap.

With 2iphasia, in the character of the margin and operculum.  This prevails throughout
the genux, and makes it necessury to consider other characters that are given in the definition of
the genus Ab/etinario, particularly the shape of the hydrotheca. In those cases where the
hydrotheca are not typically hottle-shaped, as in A, 7wrgida and 1. giguntea, the orifice is still
much more constricted than the body of the hydrothecw, and in none of these cases does the
gonosome resemble that which ix characteristic of Diphasia,

This genus is essentially arctic and north temperate in distribution, @ great majority of
species oceurring in particularly luxuriant colonies in the cold waters of Alaska. Not a single
American species is found in tropical seas, and none extends south of California, on the Pacific
coast, or south of New England, on our North Atlantic coast. One species, 1. abicting, extends
to the Mediterranean., on the east shores of the Atlantic.

KEY TO TIE AMERICAN SPECLES OF TIHE GENUS ABIETINARIA.

More than one-fourth of adeauline wall frec.
Hydrothecie not Teaning forward in noticeable degree.
Internodes of stem fairly regular, each bearing a hranch.
Hydrotheee large and fairly robust.
Gonangia not top-shaped nor annulated.

Not more than one-third of bydrothecal wall adnate. ... abietina.

At least half of adcaunline wall adnate.
Gonangia with broad aperture ... variabilis.
Gonangia with narrow aperture ... ... inconstans.
{ronangia top-shaped, with annalar ragosities. ... T coel.

Hydrotheca small and delicate, nearly opposite. ... 77 filicula.
B ’ .

"Nordische Gattungen und Arten, 1884, pp. 29-31.
*Die ITydrolden des k. k. naturhistorischen Hofmuseums, 1890, pp. 220, 244,
*Videnskabelige Meddelelser fra den naturhistoriske Forening, Kjsbenhavn, 1892, . 196.
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Internodes of stem irregular.

Distal ends of hydrothece very greatly narrowed; hvdrothecie very short oo oo oo .. ... traski.
Distal ends of hydrothece much compressed . oo 000 il cnphora.
Distal ends of hydrothecae not greatly compressed.
More than one-half ol adcauline wall adnate. .o .o ... ... .. anguind.
About one-third of adcanline wall adnate oo . il gracilis.
Hydrothece leaning forward in noticeable degree.
Ends of hydrothecie much compressed. ..o l.l.. COmpressa.
Ends of hydrothecwe not noticeably compressed.
Hydrothece not curved _ il alexanderi.

Hydrothecie distinetly curved.
Hydrothecal margin with two adeauline teeth in come cases, and without teeth in

others, in the same colony. CGonangia annulated ... . . . . oLl greened.
Margin always without teeth, gonangia with longitudinal vibso ..o .. .. .. costata.
Less than one-fourth of adcaunline wall free.
Stem very dark, thick, and woody, not translucent - ..ol annlade.
Stem thick, but not woody, horn color, translucent.
Stem with regular internodes, each bearing a pair of hydrothece (oo oo o o oo 0 Lol turgida.
Stem with irregular internodes. .. .. ... il i glgantea.

ABIETINARIA ABIETINA (Linnazus).
(Plate NXXTI, figw. 1-3.)

Sea fir FLL1s, Essay Nat. Tist. Cor., 1755, p. 4.

Sertilaric abieting Lixxxus, Nystema Naturie, 1758, p. 808,

Sertularia abictina Linxaus, Fauna Suecica, 1761, p. 530,

Sertularia abietine Hourruyy, Natuurlyke IHistorie, XVII, 1761-73, p. 534,

Sertularia abieting BasteR, Dissertation de Zoopbytis, 1762, p. 113,

Sertularia abieting PatLas, Elenchus Zoophytorum, 1766, p. 133.

Sertularia abieting Lixxwvs, Systema Naturae, 1767, p. 1307,

Sertularia abietine Boppagrr, Lyst der Plant-Dieren, 1768, 1. 166,

Sertularia abietina OLarsEN and PovELsEN, Rejse igiennem Island.  Rorde, 1772, p. 40.
Sertularia abietina Mararry, De Plantis Zoophytis, 1776, p. 27.

Sertularia abietina MUELLER, Zoologlie Danicie, 1776, p. 255.

Sertularic abieting Fanricres, Fauna Graenlandica, 1780, p. 442

Sertularia abietine GroNovivs, Zoophylacium gronovianum, 1781, p. 357,

Sertularia abieting Fouris and Sornaxper, Nat. Iist. Zooph., 1786, p. 36

Nertwlaria abictina WinkiNs and Herpsr, Charakteristik der Thierpflanzen, 1787, p. 172,
Sertulavia abietind GMELIN, Systema Nature (Linnieus), 1788-93, p. 3845,

Sertnlaria abictina Esrer, Die Pflanzenthicere in Abbildungen, TT 1788-1830, p. 71,
Sertularic abicting BERRENTIOUT, Synops. Nat. Hist. Great Britain and Ireland; 1, 1789, p. 216,
Sertularic abietine Potrer, Vovage en Barbarie, 11, 1789, p. 70.

Sertularin abiclina Esver, Fortsetzungen der Pflanzenthiere, 11, 1794-1506, pl. 1.
Sertularia abietina Bosc, Iist. Nat. des Vers, I1, 1802, p. 92.

Sertularia abicting Terrox, British Fauna, 1807, p. 212.

Sertularia abieting Janesox, Cat. Animals Class Vermes, 1811, p. 564

Nertularia abietiva Lavovrovx, Bull. philomatique, 1812, p. 184,

Nigellastrum abietinion OkEN, Lehrbuch der Naturgeschichte, 1815, p. 43,

Sertularic abieting Liayarcek, Hist, nat. anim. sans vert., 11, 1816, p. 116,

Sertudaria abictina Tavovrrovy, Hist., des Polyvplers, 1816, p. 187,

Sertularia abietine Srew arr, Elements Nat. Iist. Animal King., 1, 1817, p. 441
Sertularic abietinae ScnweicGer, Handbueh der Naturgeschichte, 1820, p. 427,
Sertularia abietina Layovrorx, Exposition Méthodique, 1821, p. 12,

Sertularic abicting e Braisvieie, Manuel d” Actinologie; 1834, 1. 480.

Sertularia abieting OxeN, Allgemeine Naturgeschichte, 1835, p. 80.

Sertularia abictina Lavarck, Hist, nat. anim. sans vert., 1836, p. 141.

Sertularic abietine (Gray, British Animals, 1841, p. 72.

Sertrdaric abieting Hassann, Ann. and Mag., VI, 1841, p. 68
Diyncanena abietina FLesixa, British Animals, 1842, p. 543,
Sertularic abietive Maccinuivray, Ann. and Mag., INX| 1842 p 464,
Sertideerice abieting Hyxoyax, Ann. and Mag., X, 842, p. 20.
Sertularia abictine DaryeLL, Rare and Remark. Anin. Scotland, [S47, p. 150,
Sertularia abictive Jonssrox, Hist, British Zoophytes, 2d ed., 1847, p. 75,
Sertularia abietina Gosse, Devonshire coast, 1853, p, 434
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Sertularic abieting ALbpER, Cat. Zooph. Northumb., 1857, p. 25,

Nertularia abietine ALEXANDER Adassiz, North American Acalephie, 1865, p. 143.
Nertulurie abicting HeLLER, Zooph. and Fchinodermen, 1868, p. 34,

Sertularia abictina vax Bexepex, Fauna Littorale, 1866, p. 185,

Nertularia abieting Hixcgs, British Hydroids, 1867, p. 266,

Nertwlaria abictina ScavLzZE, Nordsee Fxped., 1872, p. 132,

Nertularic abietina McIztosu, Ann. and Mag., 4th ger., X111, 1874, p. 213
Sertularia abictine MerescHkowskY, Ann. and Mag., 5th ser., T, 1878, p. 324,
Nertularia abietine WiNtner, Naturhist. Tidsskrift, 1879-80, p. 250.

Abietinaria abieting Kircnexpaver, Nordische Gattungen, 1884, p. 31.

Sertularic abieting Brrau, Goplepolyper fra Kara Havet, 1887, p. 335.

Sertularia abietine Ariyax, Challenger Report, Hydroida, Pt. 2, 1888, p. 62.
Nertularia abieting Drisscir, Tektonische Studien, 1890, p. 202.

Ahietinaria abieting MargTANNER-TURNERETSCHER, [Tydroiden des k. k. naturhist. Tofmuseums, 1890, p. 245.
Nertularia abiéting Bovrxe, Hydroids of Plymouth, 1840, p. 397.

Diphasia abietine Levissex, Vid. Meddel. natarh. Foren., 1892, p. 56.

Nertularica abieting CRawrorp, Ann. and Mag., 6th ser., NV, 1895, p. 261.
Nertularia abietina Tarrravs, Hydromedusen Helgolands, 1897, p. 431,

Thuiaria abietine BoxxNevig, Norwegian North Atl. Exped., 1899, p. 10.
Nertularella abictine Nvrnsa, ITydroids of the Woods Hole Region, 1901, p. 361,
Nertulariee abietine Wimreaves, Cat. Marine Invert. Eastern Canada, 1901, p. 25.
Diphasia abieting SEMUNDssox, Bidrag til Kundskaben om islandske Hydroider, 1902, p. 65.

Trophosone.—Colony sometimes attaining a height of 12 to 14 inches.  Main stem heavy,
flexuose or feebly geniculate, divided into fairly regular internodes by oblique nodes, each
internode bearing a branch and two hydrothecar on one xide and one hydrotheca on the
other. Branches regularly alternate, pinnate, themselves sometimes branched, divided into
internodes of very irregular length, hearing from two to many hydrothecw. lydrotheca very
large, subopposite to alternate, flask-shaped or bottle-shaped, gibbous helow, narrowing above
into a gracefully curved neck ending in a round smooth margin which incloses an aperture
directed upward and slightly outward: distal one-third entirely free from the hydrocaulus;
operculum (seldom seen in preserved specimens) consisting of a single adeauline flap.

Gonosome.—Gonangia borne on the upper sides of the branches, rather small in comparison
to the hydrothecw, oval, with a very short pedicel, a short collar, wide terminal aperture, and
an operculum.  Some specimens are more or less annulated.

Distribution. - One of the common species on European and DBritish coasts.  Woods Hole
Region (Nutting), Newfoundland (Stimpson), Gulf of St. Lawrence (Whiteaves), Labrador
(Packard), Mediterrancan (Pallas), Adviatic (Heller), Belgium (van Beneden), British coasts
(Hincks), North Cape (Sars), North Sea (Schulze), Polar Sea (Bergh), Iceland (Swmundsson),
Greenland (Fabricius), Alaska (Lieut. Gieo. M. Stoney, U. S. Navy), Bering Sea (Albatross
collections), off Washington (Albatross collections): . A/batross Station 2864, lat. N, 48° 22/, long.
W. 1227 517, 48 fathoms; Station 3159, lat. N. 37 47 20, long. W. 123% 107, 27 fathoms; Station
343, lat, No 489 137 307, long, W. 123% 11 20", 97 fathoms; Station 3546, lat. N. 54> 12/, long.
W, 1657 42, 36 fathoms; Station 3552, lat. N. 56 28", long. W, 169~ 28", 54 fathoms.

This species flourishes best in northern waters, and I have no record of its oceurrence south
of Massachusetts on our east coust nor south of Washington on the Pacific.  The Mediterranean
record of Pallas seems somewhat doubtful. It appears to thrive best in depths of 30 to 100
fathoms.

ABIETINARIA VARIABILIS (Clark).

(Plate NXXNI1, figs. 4-7.)

Sertularia vaviabilis CLark, Alaskan Hydroids, 1876, p. 221.

Abietinaria rariabilis Kirenexraveg, Nordische Gattungen, 1884, p. 35.
Nertularia variabilis Nvrrixg, Hydroids of Alaska and Puget Sound, 1899, p. 741,
Thuiaria rariabilis Nvrrina, Hydroids of the Harriman Exped., 1901, p. 185.

Trophosone.—Colony attaining a height of about 5 inches in largest specimens.  Stem stout,
rigid, flexuose, divided into fairly constant internodes cach of which bears two hydrothecse and
a branch on one side and a single hydrotheca on the other in some specimens, while in others the
internodes are long and irregular and the branches far apart.  Branches alternate typically, but
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sometimes very irregularly so, often divided into internodes each of which hears two hydrothecw.
hut in other cases with no nodes at all, unless the constriction of ihe base he regarded as such.
Hydrothecn exceedingly variable, those in typical specimens collected by Dr. Dall are very short
and stout, subalternate, swollen below, rapidly constricting throughout their free distal third,
and ending in a smooth circular margin and aperture directed ulm(ud and outward. There ix
often a sharp constriction or indentation just below the margin on the adeauline side. The
operculum could not be seen in specimens examined, but is doubtless present in fresh specimens
and consists of one adcauline flap.  All intergradations occur hetween the hydrotheea above
described and one much more slender with distal one-half free and aperture horizontal.

Gonosone. yia ovate, small, borne on upper sides of branches, with a large distal
aperturc and a row of chitinous points some distance helow the aperture.  Another form deseribed
hy Clark is pyritorm instead of ovate.

Distribution.—Abundant on Alaskan coasts, Aleutian Islands, Beving Sea, San Miguel Island.
California (Dall); _Albatross Station 2857, lat. N. 587 05, long. W 1500 46 , o1 fathoms; Station
2864, lat. N. 48~ 22, long. W. 1227 51', 48 fathoms; Station 2866, lat. N. 487 09, long. W,
125% 03, 171 fathoms; bmtlon 2886, lat. N. 437 5%, longe. W, 124~ K6 B0, 50 fathoms: Station

231, ldt. N. 589 35/, ]()ncr W L5777 287 507, 12 fathoms; Station 3465, lat. N. 48~ 21', long. W,
1239 14, 48 fath()mh, Station 3599, lat. N. 527 05, long. E. 1770 40, 55 fathoms: Puget Sound
(Nutting).

This is one of the most variable species known, and it isx fortunate that Dr. Dall secured a
large series showing ‘the intergradations between the extreme forms.  The species ranges from
shallow water to a depth of 171 fathoms.

Type.—In the collection of the U. 8. National Museum.

ABIETINARIA INCONSTANS (Clark).

{Plate NXNXITII, figs. 1-2.)
Sertularia ineconstuns CLARK, Alaskan Hydroids, 1876, p. 222,
Abietinaria inconstans KIRCHENPAUER, Nordische Gattungen, 1884, p. 36.

Trophosone.—Colony attaining a height of about 1 inch in specimens examined.  Stem very
stiff and coarse, dark c()lorod divided into numerous sharply separated internodes on proximal
unbranched portion; branched portion divided into regular internodes by oblique nodes; inter-
nodes each bearing a branch and two hydrothecae on one side and a single hydrotheca on the other.
Branches erect, almost parallel with main stem, forming a dense taft, alternate, basal portion
marked by several sharp annulated constrictions, internodes short usually beu'mu’ one or two
pairs of hydrothecw. Hydrothec:e very similar to those of L. #//cida, but much heavier and
coarser, although not attaining anything like the size of L. r//mz‘ma, swollen helow, the distal
third free, narrowing to a circular margin heneath the adeauline side of which is a constriction
and thickening of the hydrothecal wall; aperture facing upward.  Sometimes there is a chitinous
tooth projecting inward from the adeauline margin.  Operculum not seen, but doubtless of the
regular Abietinaric pattern.

Gonosome.—*The gonangia show the greatest amount of variation of any species that I know
of; it is impossible to describe their form, for there is not one of them that seems to agree with
any other.”™’  “‘Sessile, large, orifice terminal, small, discoidal; outline very irregular, tapering
usually at the base; borne in two rows on distal portion of main stem.™  The present writer has
not. seen the gonangia.

Distribution.—Unalaska beach (Dall).  This species can readily be distinguished from its
nearest ally, . filienla, by its thick, dark stems, and very deep annulations and nodes, as well
as hy the heavier and dmmm' hydmthoc:' and ascending branches,

In the collection of the U, 8. National Museum.

Type.

'Clark, Alaskan Hydroids, 1876, p. 223,
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ABIETINARIA COEI (Nutting).

(Plate NNXNIII, figs. 3-5.5
Thuiaria coet NurtinG, Hydroids of the Harriman Expedition, 1901, p. 185,

Trophosome..—Colony attaining a height of 3 inches.  Stem with several deep annulations
near its hase, which is constricted; above these annulations the stem is straight, divided into
regular short internodes, cach bearing a pair of nearly opposite hydrothecw; ahove the origin of
the first branch che stem hecomes geniculate, divided into regular internodes, each of which bears
a branch and two hydrothees on one side, and a single hydrotheca on the other.  Branches alter-
nating, not branching again, rigid, divided into ivregular, rather short internodes, each of which
usually bears more than one pair of hydrothecw, although in many terminal branches there is
seen the regular sertularian arrangement of an internode to each pair of hydrothecwe. Hydro-
thece of the filicula type, subopposite, proximal end swollen, outer edge straight or with a
simple curve, distal one-half free and gradually narrowing to the round aperture which opens
upward. There is a slight constriction and thickening of the hydrothecal wall on the adcauline
side, and a regularly curved chitinous thickening on the inner side of the hydrotheca. Oper-
culum consisting of a single flap attached to the adeaunline side of margin.

Gonosome.—Gonangia large, borne on front of main stem and upper sides of branches; top-
shaped, with a broad collar and large terminal aperture; proximal portion with broad annular
corrugations and narrowing rapidly to a curved short pedicel.

Distribution.—Dutch Harbor, Alaska. Collected by Dr. W. R. Coe of the Harriman
Expedition, after whom the species is named; Tledis Village, near Susk, British Columbia,
James G. Swan.

Type slides.—Cat. No. 19904, 19906, U.S.N. M. Cat. No. (8749, Museum of State University
of Towa; also in the collection of the author.

ABIETINARIA FILICULA (Ellis and Solander).

(Plate NXXIV, fig. 1.)

Sertularia filicula Erus and Sonaxper, Nat. Hist, Zoophytes, 1786, p. d7.

Sertularia filicula GMELIN, Systema Naturae (Linnieus), 1788-93, p. 3853,

Sertularic filicula Bose, Hist. Nat. des Vers, I1I, 1802, p. 97.

Sertularic filicule Turrox, British Fauna, 1807, p. 215.

Sertuluric filicwle Jaxesox, Cat. Anim. Class Vermes, 1811, p. 564

Sertularia filicde Tasarck, Hist. Nat. Anim. sans Vert., 11, 1816, p. 119.

Sertularic filicnla Layovrovx, Hist. des Polypiers, 1816, p. 188.

Sertularia filicule StEwarr, Elements Nat. Hist. Animal Kingdom, 11, 1817, p. 445.

Sertularia fitieule Layovroux, Exposition Méthodique, 1821, p. 12

Sertularia filiewdee Bose, Hist. Nat, des. Vers, 1830, p. 114

Sertularia filiewle pE Braisvinie, Manuel &’ Actinologie, 1834, p. 483,

Sertularia filicule Lavarck, Hist. Wat. Anim. sans Vert,, 2¢4 ed., 1836, p. 146.

Sertularvia filicule Hassann, Ann. and Mag., VI, 1841, p. 168

Dincmena filiewla FLeMiNg, British Animals, 1842, p. 544

Sertularie filicnle MacciLuiveay, Ann. and Mag., INX, 1842, p. 464

Sertularia filicda Jonssrox, Hist, Brit. Zooph., 1847, p. 76.

Sertularia filicula Gray, List British Animals, 1848, p. 72

Sertularia filiciwla Stiveson, Marine Invert. Grand Manan, 1854, p. 8. .
Nertularia filiewla Aupeg, Cat. Zooph. Northumb., 1857, p. 25.

Sertularic filicula Hixeks, Ann. and Mag., 3d ser., X, 1862, p. 361.

Dynamena filicule KircHENpPAUER, Neue Sertulariden, 1864, p. 7.

Sertularia fiticula A. Acassiz, North American Acalephae, 1863, p. 145

Sertularia filicula Hixeks, Brit. Hydroid Zoophytes, 1868, p. 264.

Sertularic filicude McIxtosi, Ann. and Mag., 4th ser., XIII, 1874, p. 213
Sertularic filieule Crarg, Alaskan Tydroids, 1876, p. 219.

Sertularia filicula MERESCHKOWSKY, Ann. and Mag., 5th ser., T, 1878, p. 323.

Sertularia filieula Wintner, Naturhist., Tidsskrift, 1879-80, p. 277.
Abietinaric filicule Kircnexeaver, Nordische Gattungen, 1884, p. 32,

Abietinaria filicule MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturh. Hofmuseums, 1890, p. 245.
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Diphasia filicwla LEvViNsER, Vid., Meddel, naturh. Foren., 1892, p. 57,
Sertwdarvia filicula Orawrorp, Ann. and Mag | 6th ser., XV, 1895, p. 261,
Thuiaria filicnle Boxsevie, Norwegian North Atlantic Exped., 1809, p. 84.
Thuiarvia filicula Winrreaves, Cat. Marine Invert. Fastern Canada, 1901, p. 25,

q

?Sertularia fiticnla Torrey, Hydroida of Pacific Coast, 1902, p. 68.

Trophosonie.~-Almost an epitome of 1. abietiue.  Colony attaining a height of about 2
inches.  Main stem straight on proximal unbranched portion, geniculate throughout the rest of
its extent, divided into fairly regular internodes in the branched portion, each internode hearing a
branch and two hydrotheca: on one side and a single hydrotheca on the other.  TLower portion
with long and irregular internodes. Branches often branching again, divided into irregular
internodes which usually bear several hydrothecwe each.  Hydrothecie more nearly opposite than
in .. abict/na, and not so closely approximated, slender, delicate, hottle-shaped, the proximal
portion being gibbous, and the distal one-half to one-third narrowing into a slender recurved
neck ending in a round aperture which points almost directly upward and is furnished with a
one-flapped operculum attached to the adeauline side.  Immediately below the attachment of the
operculum is a sharp constriction or indentation of the hydrothecal neck.

(Fonosome.~—Gonangia pyriform, with a short, narrow neck ending in a small, round aperture.
They are found both on the stem and branches.

Distribution.-—New England coast, Cape Cod to Gulf of St. Lawrence (Verrill); Grand
Manan (Stimpson); Labrador (Packard); Alaska (Clark); .1/batross Station 2865, lat. N. 487 [,
long. W. 122° 49') 40 fathoms.  Great Britain, north of Secotland to Cornwall (Hincks); White
Sea (Mereschkowsky): Christiania (Marktanner-Turneretscher): Greenland (Levinsen); North
Atlantic (Bonnevie).

I have not seen this species on our Atlantic coast, although I have examined a great deal of
material from that region. If it occurs there it is probably rare.  Kirchenpauer!' considers that
the specimens from Alaska described by Clark are a distinet variety from the British form. 1
can see no material difference between the two.  The resemblance between thix species and .
abictina is so exact in all except size that they would doubtless be regarded ax identical, could
intergrading specimens be found.  Such speeimens, however, are not forthcoming, and hence
the two species must be held as good.

ABIETINARIA TRASKI (Torrey).

(Plate XXNXTII, tigs. 6-11.)

Sertularic traski TorrEY, Hydroids of Pacific Coast, 1902, 1. 69,

Lrophosome.~—Colony attaining a height of about 6 inches.  Stem straight, thick, not
fascicled: lower portion without hranches or hydrothecie, smooth, divided into irregular, usually
long internodes by deep nodes; upper portion with a double row of hydrothecr and alternate
branches, there being three hydrothece hetween adjacent hranches on the same side.  Branches
much more slender than the stem, alternate, with a deep constriction near the base. nodes
entirely absent or distant. Hydrothecw alternate, rather distant, short und thick, with subtri-
angular bodies and constricted neck ending in an even margin which is flattened on the adeauline
side: aperture directed upward: operculum consisting of a single adeauline flap.

(fonosome.~- Gonangia small, ovate, sessile, without ornamentation of any kind; aperture
large, round; no collar.

Distribution.—San Pedro, California (Torrey); A/batross Station 2861, lat. N. 517 14", long.
W. 1209 507, 204 fathoms; Station 2873, lat. N. 487 307, long. W, 124 57, 40 fathoms: Station
2886, lat. N. 437 54, long. W. 1247 56" 307, 50 fathoms; Station 3192, lat. N. 35 33 40", long.
W. 1217 15/, 101 fathoms.

This species scems quite distinet, the difference in size between stem and hranches and the
triangular shape of the hydrothec heing the main diagnostic featuves,

Type.—In the collection of the University of California.

! Nordische Gattungen und Arten, 1884, p. 32.
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ABIETINARIA AMPHORA, new species.
(Plate XXXV, figs. 2-4.)

Trophosome.—Colony about 4 inches high, consisting of a single straight stem pinnately
branched. Stem neither sinuous nor flexuose, proximal unbranched portion deeply but irregu-
larly annulated and without hydrotheew; distal branched portion with distant and very irregular
internodes, and usually with three hydrotheea hetween adjacent branches; branches not dividing
into hranchlets, nodes sometimes entirely ahsent, usually very distant, there often heing but one
on a branch, besides the basal constriction.  Hydrotheege subopposite to subalternate, much more
closely approximated than in /. eostata (which has a similar gonosome); basal portion flask-shaped,
distal one-half free and curved outward and then upward; margin without teeth, often bearing
collapsible tubular membrane; distal end of hydrotheewe dorso-ventrally compressed; aperture
oval, directed upward and slightly inward; operculum consisting of a single adcauline flap.

(Fonosome.—Gonangia horne on front of stem and sometimes on hasal parts of branches,
very large, slender, with long neck and round terminal aperture. There are four or tive strong
longitudinal ridges or crests running from base of neck to near the pedicel.

Distribution.— Albatross Station 28341, lat. N. 547 18, long. W. 165 55', 56 fathoms; Station
2866, lat. N. 48° 09, long. W. 1257 03, 171 fathoms: Whidley Island, Puget Sound (specimen
from Professor Trevor Kincaid).

This species closely resembles 1. «lesanderi, but its hydrothecm are not straight, but curved,
as 1s common in the genus.  The gonosomes of the two species are entirely ditferent.

Type slides.—Cat. Nos. 19821, 19900, U.S.N. M. Cat. No. 18745, Museum State University
of lowa; also in the collection of the author.

ABIETINARIA ANGUINA (Trask).
(Plate XXXV, fige. 5-7.)

Nertularic anguina Trask, Proce. Cal. Acad., 1857, p. 112,

Sertularic labrata Murkay, Ann. and Mag., 3d ser., V, 1860, p. 250.
Sertalaric anguing A. Adassiz, North Amer. Acalephie, 1865, p. 144,
Septularia angnina var., robuste Ciari, Hydroids of Pacific Coast, 1876, p. 255.
Abictinaric labicta Kirenexpeaver, Nordische Gattungen, 1884, p. 34,

Trophosonce.—Colony attaining a height of about 5 inches.  Stem geniculate except on proxi-
mal unbranched portion, where it is straight and divided into unequal internodes, distal branched
portion divided into unequal internodes, the tendency heing to have a branch and two hydrothecw
on one side and a single hydrotheca on the other side of each internode. Branches alternate,
divided into unequal internodes, the tendency being to have a pair of hydrothecw to cach inter-
node. As a rule the branches do not subdivide into branchlets. Hydrothecwe large, of the
abietina type, subopposite to alternate, basal part swollen, distal one-third to one-half narrowing
and curving to the round, partially everted margin surrounding the aperture which is usually
directed upward; in some cases the margin is distinetly everted all the way around, while in others
there is no eversion whatever: operculum adeauline, of a single flap.

Gronangia small, ovate, with short collar and small aperture, curved slightly in

Fonosone. )
upper part; collar marked with short, spine-like vertical internal projections. (ronangia borne
on front of stem and upper side of hranches.

Distribution.-San Diego, California (Hemphill); Monterey Bay (Anderson); Vancouver
Island (Dawson); San Francisco (Trask); Bering Sea (WA/batross collections); Albatross Station
9842, lat. N. 54% 15/, long. W. 1667 03, 72 fathoms; Station 3230, lat. N. 582 31" 30", long. W,
157 13" 307, 30 fathoms; Station 3599, lat. N. 52+ 05', long. W. 177" 40, 55 fathoms.

The specimens that T have seen are from Santa Barbara, California, and Bering Sea, and
they all agree well with Doctor Clark’s description of Sevtwdaric anguina var. robusta.  The A.
lubiata Murray of Kirchenpauer (incorrectly spelled 7«biate hy Kirchenpauer) cannot be iden-
tified with certainty by his description, but it may perhaps be identical with .1. ¢/ Nutting. 1
am unable to agree with Doctor Torrey in considering this species identical with A. flicwda.’

tHydroida of the Pacific Coast, p. 68. It is possible that the name «nguina should be retained for the var.
robustec of Clark, whieh ix apparently distinet.
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ABIETINARIA GRACILIS, new species.
(Plate XXXV, figs, 1-20)

Trophosome.~The largest colony examined was about 3 inches high.  Main stem straggling
in habit, nearly straight helow the lowest branch, the hranch-bearing portion heing geniculate,
divided into irregular internodes, the tendency being to have a branch and two hydrothecs on
one side and one hydrotheca on the other.  Branches distant, irregularly alternate, often dividing
into branchlets, usually arising from near the hase of a hydrotheca, but sometimes springing
from the lumen of the hydrotheca as in the specimen figured; divided into irregular internodes,
some of which bear but one or two hydrothece.  Hydrothecie subopposite to alternate, more
distant than in other species of the genus and more slender distally; basal portion flask-shaped,
more than the distal half free and gracefully narrowing until near the end, where it expands into
an everted rim around the aperture which is abruptly tarned upward; operculum consisting of
one adcauline flap.

(lonosome. —Gonangia horne on front of main stem, flask-shaped, with short neck and round
aperture, ornamented externally with ahout six conspicuous longitudinal ridges.

Distribution.— Albatross Station 2873, lat. N. 487 307, long. W. 124¢ 57, 40 fathoms; Station
3480, lat. N. 52° 06', long. W. 1717 45', 283 fathoms; Station 3599, lat. N. 52 05/, long. E. 1777
40’, 55 fathoms.

The hydrothecw of this species are among the most clegantly formed that T have seen among
the Sertularidee.  The whole structure of the colony is much less compact than in its allies,
bearing more distant branches and hydrotheca and having a more straggling habit of growth.
The hydrothecwe are about the size of L1, #liculu, but their shape is entirely different, as can be
seen by comparing the tigures.

Type slides.—Cat. Nos. 19914, 19915, U.S.N. M. Cat. No. 18754, Museum of State University
of Iowa; also in the collection of the author.

ABIETINARIA COMPRESSA (Mereschkowsky).

(Plate XXXV, figs. 3-4.)
Sertularic compressa MeRRscnkowsky, Ann. and Mag., 5th ser., 1L, 1878, p. 446,

“Trophosome.—Hydrorhiza in the form of stolons.  Hydrocaulus short, ereet, not angular,
rather rigid, divided into irregular internodes, only giving off very few ramifications. Branches
arranged alternately and regularly on two sides of the principal stem, straight, also divided into
irregular internodes.  Hydrotheex arranged alternately, subopposite, one to three pairs on each
internode, the base inflated and rounded, the upper half strongly compressed in a plane vertieal
to the plane of ramification of the colony.  Aperture oval, compressed, long but narrow, with
two angles on the two sides, and two very slightly developed teeth.”

Gonosome---Unknown,

Locality.—Port Ajan (M. Wosnessensky).

I have not seen this species, and have copied the original deseription entire. T am unable to
find any mention of Port Ajan in the atlas at my disposal, and the species may not be American,
although all specimens deseribed by Mereschkowsky in the article referred to are from the North
Pacific.

Type.~—In the collection of the Academy of Sciences, St. Petershurg.

ABIETINARIA ALEXANDERI, new species.

(Plate XXXV, figs. 5-8.)

Trophaosome.—Colony attaining a height of about 6 inches. Main stem straight, divided into
fairly regular internodes, cach of which ordinarily bears a branch and two hydrotheca on one
side and a ~ingle hydrotheca on the other. Branches alternate, rarely giving forth branchlets,
divided into irregular internodes, each hearing several hydrothecn.  Hydrothees subalternate,
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straight, the hasal part heing flask-shaped, and the distal portion tubular and not curving as in
allied speciex, about the distal half free, and both upper and lower outlines of free portmm con-
cave; aperture oval, margin without definite teeth, although it is often more or less sinuous and
sometimes with several reduplications: hydrothece divected forward, upward, and outward;
operculum a single adeauline valve.

Gonosome. ~Gonangia horne mostly in rows on upper sides of distal branches, small, ovoid,
without neck; aperture obscurely polygonal, marked hy four or five fine dark merld]onal hn(\b
giving the effect of radial canals on sessile medusa,

Distrdbution.— Mhatross Station 2541, lat. N. 54 18 long. W. 165 55, 56 futhoms; Station
3599, Iat. N. 52¢ 5/, long. W. 1777 40, 55 fathoms.

This fine h(‘ltlll arian differs materially from others of the genus in having the hydrothecze
standing out rigid and straight, without the gentle curve to the distal free portion that gives
such grace to the other species of the genus J1b/ctinarin.  The margin is apt to be jageed and
have the appearance of being toothed, but this is not constant.  The medusa-like appearance of
the gonangia is often quite striking. I take pleasure in naming this species after my friend,
Mr. A. B. Alexander, whose long and faithtul service on the U. S. Fish Commission steamer
Albatross has done so much for the cause of deep-sea investigation.

Type slides. -Cat. No. 19519, 19820 U.S.N.M.; Cat. No. 1874 Museum of State University
of Towa; also in the collection of the author.

ABIETINARIA GREENEI (Murray).

(Plate XXX VI, figs, 1-8.)
Nertwlaria tricuspidata Mukrkray, Ann. and Mag., 3 ser., V', 1860, p. 250,
Nertularise greenei Murray, Ann. and Mag., 3d sor., V, 1860, p. 504
Cotulina greenci A. Acassiz, North American Acalephee, 1865, p. 147,
Nertularia greenel Crark, Hydroids of Pacific Coast, 1876, p. 257,
Nertularella greenei Tlawrvavs, Revision der Sertularella- Arten, 1900, p. 14,
Nevtularia greenci Torrey, Hydroida of Pacific Coast, 1902, p. 69.

Trophosome.—Colony a dense cluster of erect stems.  Stem attaining a heicht of about 4
inches, not fascicled, slightly sinunous, with a few annulations at its base, with a double row of
subopposite to subalternate hydrothecae throughout its length, divided into very irregular inter-
nodes by straight nodes.  Branches rather distant, alternate, orvct each with a deep constriction
at its base, divided into irregular internodes, but distally \\1th ) tondoncv to a regular division,
with a single pair of hydrothecwe to cach internode.  Branches often subdividing into ltlteln(ltc
branchlets, and often ending in a dichotomous hrane ‘hing.  Hydrothecwe subopposite to subalter-
nate, flask-shaped, the free distal portion narrowing and curving upward o that the aperture is
horizontal, margin varying from a perfectly round plain rim to the production of two strong
teeth on the abeauline side. The operculum consists of a single adeauline flap.

(ronosome.—Gonangia horne on front of branches, conical to oblong-oval in shape, rather
feebly but distinetly annulated throughout, ending in a short tubular collar and round aperture
which is often surmounted by an acrocyst when the sexual products are mature,

Distribution. —Tomales Point, Monterey, Punta Reves, San Francisco, and Santa Cruz
(Clark); Vancouver Island (J. M. Dawson): Point Renfrew, Vancouver Island (Mrs. (i, Gibbx).

Thix is a most puzzling species. It can not go into the genus Sertulirella, as here defined,
and the extreme variability of the marginal structures makes it ditfeult to decide whether it
should go into Z%aiaria ov Abietinario.  The teeth, however, are not lateral, but abcauline, and
often the margin is perfectly round, in which case we have the typical abictinarian structure.
Both margins are found in every colony that I have examined, the smooth-rimmed hydrotheea
being more abundant in proximal parts of stem and branches, and those with teeth in the (l].\tdl
parts.  Very rarely a three-toothed margin is seen. T am indebted to Mrs. (. Gibbs for excel-
lent specimens from which the above deseription and the drawings were made.
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ABIETINARIA COSTATA (Nutting).

(Plate XXXV, figs. 9-12.)
Thuiaria costate Nurrixa, Hydroids of the Harriman Expedition, 1901, p. 187.

Trophosonie.—Colony attaining a height of about 3 inches. Main stem straight, the
proximal part unbranched and divided into regular internodes, each of which bears a pair of
subopposite hydrothecwe, nodes oblique, the upper part of main stem divided into regular inter-
nodes, cach of which bears a branch and two hydrotheca on one side and a single hydrotheca on
the other. Branches alternate, dichotomously branching several times so as to form a dense
tuft; internodes unequal, each hearing several pairs of subalternate to subopposite hydrothec:e.
Hydrotheca resembling those of A. filicwla and A. inconstans, as large as the latter, but not so
thick and heavy, leaning forward so that their distal ends are not in the same planc with the
branch; distal one-third free, constricted, narrowing to a round aperture, which points upward
and often a little inward toward the stem; perisarc thickened on the inner wall just below the
margin, furnishing the base of attachment for the one-flapped operculum. A chitinous thickening
projects downward from the inner and lower corner of each hydrotheca.

Gonosome.~—Gonangia very numerous, borne on hoth faces of the stem, and often on basal
parts of branches, oblong-ovate, with a small tubular neck and round aperture, sides marked by
about five meridional ridges, the crests of which are colored black, making a conspicuous marking.

Distribution.—Yakutat, Alaska (Nutting).

Although this species is doubtless allied to .. inconstans, it differs considerably in detail,
being much less woody and heavy, and the branches subdividing to a much greater extent.” The
gonosome is quite distinct. The only specimens known were collected by the Harriman Alaska
Expedition.

In its trophosome this species is quite similar to .1. coe/ Nutting, but the gonosomes of the
two are widely different, the longitudinally ribbed gonangia of the former being of a rare type
in this genus,

Type slides.—Cat. Nos. 19907, 19908, U.S.N.M.: Cat. No. 18750, Museum of State Univer-
sity of Towa; also in the collection of the author.

ABIETINARIA ANNULATA (Kirchenpauer).

(Plate XXX VI, figs. 13-15.)
Thuiaria annulate KIRCHENPAUER, Nordische Gattungen, 1884, p. 26.

Trophosome.—Colony about 4 inches high.  Main stem and branches exceedingly thick and
woody, black in-color; the main hranches spring from near base of stem, and the whole colony
greatly resembles that of the plumularian Vudithecn dall/ in general appearance and habit of
growth. Stem and main branches straight, divided into irregular internodes, each of which hears
several closely approximated and upwurd-directed hranches each with an axillary hydrotheca;
internodes with wide shallow and equidistant annulations, which in a general way correspond in
number to the hydrothecwe on each side of the internode.  Branches divided into irregular and
distant internodes, each with several hydrothecm on each side,

Hydrothec subopposite, very closely approximated, short, stout, tubular, with slightly
constricted distal ends: margin even, aperture nearly round, and either horizontal or slightly
inclined toward the stem.  Operculum of one flap attached to adcauline side of margin.

(Yonosoie.—Not known.

Distribution.—The original description was taken from a specimen without a label indicat-
ing locality. The ahove description is from a specimen in the U. S. National Museum, A/batross
Station 3546, lat. N. 54~ 12/, long. W, 165~ 42, 36 fathoms.

This species has an exceedingly thick and coarse annulated stem that at once distinguishes it
from any other .Abictinaria that I have seen.

Zype.—In Leipsic Museum.
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ABIETINARIA TURGIDA (Clark).

(Plate NXXVI1, figs. 1, 2.)
Thuiaria turgida CrLark, Alaskan Hydroids, 1876, p. 229.
Thuiaria turgide KireneNpaver, Nordische Gattungen, 1884, p. 21.
Thuiaria turgida Nvrria, Hydroids from Alaska and Puget Sound, 1899, p. 741,
Thutaria turgida Nuvrrine, Hydroids of the Harriman Expedition, 1901, p. 186,

Trophosome.—Colony attaining a height of about S inches.  Stem rather stout, glazed,
divided into short stout regular internodes by oblique nodes, each internode bearing a pair of
subopposite hydrothecre.  Main branches irregularly alternate and few in number, originating
from distal part of stem, constricted near point of attachment, and resembling the main stem in
their proximal portion, while distally they give origin to alternate branchlets, one heing borne
on each internode of the branch. Branches dichotomously dividing, with very long internodes
divided by oblique nodes. Hydrotheca subopposite, tubular, almost wholly immersed, distal
end but slightly constricted, terminating in a round margin pointing obliquely outward and
upward; the top of one hydrotheca usually reaching just to the base of the next one above.
Operculum of a single flap attached to the adcauline side of margin.

(Fonosome—Gonangia large, obleng-ovate, attached to the bases of the branchlets so as to
form a densely set double row on the front of the branches. There is a short collar, round
terminal aperture, and operculum.  Sides of gonangia ornamented with stout longitudinal ridges,
three to five in number.

Distribution.—Abundant throughout the Alaskan coasts and Aleutian Islands and Bering Sea.
All of the specimens known were collected either by Dr. Dall and party (Clark), or the Harriman
Alaska Expedition (Nutting).

This species is most like .A. giguntea (Clark), but the hydrotheca are much smaller and
more crowded than in the latter species, and the gonangia are quite different.

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

ABIETINARIA GIGANTEA (Clark).

(Plate XXXVII, figs. 3-5.)
Thuiaria gigantea CLARK, Alaskan Hydroids, 1876, p. 230.
Thuicria giguntea Kigeuexraveg, Nordische Gattungen, 1884, p. 21,
Thuiarie gigantea Nerrine, Hydroids from Alaska and Puget Souud, 1899, p. 741.
Thuiria giganten Nvrrine, Iydroids of the Harriman Expedition, 1901, p. 186

Trophosome. —Colony attaining a height of about 8 inches in the largest specimen examined.
Stem undivided, with very distant and irregularly placed nodes and two rows of hydrothecse
along its entire length.  Branches irregularly alternate, constricted at their origins, occasionally
bearing one or more branchlets, with no nodes or one or two very distant ones, and bearing
close-set rows of hydrotheca on opposite sides. Hydrothecwe very large and stout, immersed
almost to their margins, and with a distinet bare space on the internode between the top of one
and the hottom of the next one above; margins elliptical, the horizontal axes being the longer, and
sinuous on lateral aspect, giving the appearance of a medium blunt tooth above. Operculum
with a single adeauline flap.

Gonosone.—~(Gonangia comparatively small, borne in dense double rows along the upper
sidex of the branches, oblong-ovate, with large terminal round aperture and without collar or
longitudinal ridges.

Distrahution. —Alaskan shores and Aleutian Islands, Bering Sea, Hagmeister Island,
Akutan Pass, Kyska Harbor (Clark): Orea and Kadiak, Alaska (Nutting); Belkoffsky (Dall);
Albatross Station 2864, lat. N. 487 22', long. W. 1227 51', 48 fathoms; Station 3464, lat. N. 48°
14, Tong. W. 1237 20" f07, 40 fathoms; Station 3546, lat. N. 547 12, long. W. 162° 42/, 36
fathoms: Station 3557, lat. N, 577 04, long. W. 1707 24", 26 fathoms.

Zype.—In the collection of the U. S. Nationul Muscum.
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HYDRALLMANIA Hincks {modified).

Trophosonie.—Hydrothecwe in groups all on one side of the brauches, their bases aligned and
closely approximated, their distal ends bent alternately to the right and left.  Operculum
apparently of a single adcauline flap.

(Fonosome. —(ionangia oblong-ovoid. without lateral spines or marsupium; aperture large,
round.

This is o perfectly well marked genus, consisting of a few species that agree in the
peculiar position of the hydrotheen and in the special character of the alternate flexing of their
distal ends to right and left when viewed from the front.  The only species known at the time
preceding Hincks"s great work had been for a long time placed in the genus 77 wainlar/o hy many
authors.  The absence of the sarcostyle was suflicient to differentiate it from the family
Plumularidae, and other characters served to settle it< aflinities with the Sertularideae,

Since the genus was instituted by Hineks in I865" it has been recognized by practically
every writer that has discussed it or had ocecasion to mention the type species.  Mr. Paarmann,
who carefally investigated the opercula of this and other Sertularvida, found that the opereuhun
consists of a single funetional adeauline flap, and that the margin was produced into a stationary
*collar ™ on the adeauline side.

KEY TO THE AMERICAN SPECIES OF THE GENUS HYDRALLMANIA,

Hydrotheee distinetly flask shaped, distal ends much constricted, aperture round - o . . ... .. Jrancisedned.
Hydrothecw more nearly tubular, distal ends not distinetly constricted and not round.
Fach hydrotheca in a group reaching above the middle of the one next above it oo ... ... ... ... ... Sdeate
Each hydrotheca in a group not attaining the level of the middle of the next onc above ..o ... ... distans.

HYDRALLMANIA FALCATA (Linnaus).

(Plate NXXVITI, Hgs. 1-4.)
Sickle Coralline s, Essay Nat. Hist, Corallines, 1755, p. 12,
Nevtudeiic fuleata TN RS, Svetema Nature, 1758, po 810,
Serfudari stipulate LINN 1Us, Systema Natarae, 1758, p. 813
Nevtularia: faleala Taxs xes; Systema Nature, 1761, p. 44l
Nevtulavia: fuleata Hovrreys, Natuarlyvke Historie, NV 17611773, p. 546,
NSertularia faleata Parias, Elenchus Zoophytorum, 1766, p. 144
Sertularia fuleatu LNy zos, Systeia Nature, 12th ed., 1767, p. L300
Sertularia fuleate Bobparkr (Pallas), Lyst der Plant-Dieren, 1768, p. 180,
Sertularia faleata Mararrn, De Plantis Zoophiytis, 1776, p. 30.
Sertuluria fuleata Groxovivs, Zoophylacium gronovianum, 1781, p. 359
Sertuluria fuleata Toniis and SoLaxpeg, Nat. Hist. Zooph., 1786, p. 42.
Sertulario fuleate Winkixs and Herpst (Pallas), Charakteristik der ThierpHanzen, 1787, p. 183,
Sertuluria fuleata GMELIN, Systema Nature, 13th ed., 1788, 1. 3849,
Pluundaria fuleata Esrer, Die Planzenthiere in Abbildangen, 111, 1788-1830, p. 224.
Sertularic fileatu BERKENIoUT, Synops. Nat. Iist. Great Britain, 1, 1789, p. 217.
Sertularia fuleata Usper, Fortsetzungen der PHanzenthiere, 1T, 1794-1806, pl. 11
Sertrlavica fuleata Bose, Hist. nat. des Vers, T, 1802, 1. 95.
Sertularia fuleata Trrron, British Fauna, 1807, p. 213,
Sertulurin foleata Jamusox, Cat. Anin, Class Vermes, 1811, p. 564,
Pennarin (Sevtulavia) fuleata Oxex, Lehrbueh der Naturgeschichte, 1815, p. 4.
Pluomnlaria frleate Lviarer, Hist, nat. des anin, sans Vert,, 1816, p. 125,
Aglaoplenia fuleata Lasovrovy, Hist. nat. des Polypiers, 1816, p. 174,
Sertudavic foleat Srew arr, Elements Nat. Hist. Anim. Kingd., T1, 1817, p. 443
Sertuluriu fuleata Scuwricaer, Handbueh der Natargeschichte, 1820, y. 427,
Phonuduric falcate Fresizg, British Animals, 1828, p. 546,
Sertularia falcata Bose, Hist, nat. dex Vers, 1830, p. 110.
Phumularia faleate Joninsrox, Trans, Neweastle Society, 11, 1852, p. 2539
Phunularia faleata v BLaxviie, Manuel A’ Actinologic, 1834, p. 477.

! British IIydroid Zoophytes, 1868, p. 273,
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Sertularic faleate Oxex, Allgemeine Naturgeschichte, 1835, p. 79.
 Plunudaria julcate Lasiarck, Hist. nat. des anim. sans Vert., 2d ed., J1, 1836, p. 160
Phunularia faleate Coven, Cornish Fauna, T, 1838, p. 30.
Plumnlaria faleate Hassary, Ann. and Mag., VI, 1841, p. 169,
Plumularia faleate Maccinuiveay, Ann. and Mag., IX, 1842, p. 464,
Phunnlaric faleatn Hyspyax, Ann. and Mag., N, 1842, p. 20.
Sertwlaria (Plumntarie) fuleate Davyent, Rare and Remarkable Animals of Scotland, 1847, p. 176.
Plumudaria faleata Joixsrox, British Zoophytes, 2d ed., 1847, p. 0.
Plumalaria faleata Stisesox, Marine Invert. Grand Manan, 1854, p. 8.
Plumnloria faleate Packarn, Canadian Naturalist, Dec., 1863, p. 4.
Sertularia foleate A. Acassiz, North American Acalephe, 1865, p. 1.
Phunudaria faleate vax Bexepex, Fauna littorale de Belgique, 1866, p. 187,
Hydrallinania fuleata Thixexs, British Hydroid Zoophytes, 1868, p. 273,
Iydrallmania faleate VERrILL, Invert, Vineyard Sound, 1871-72) p. 408.
Iydrallmania faleata G. O. Sars, Bidrag til Kundskaben, 1873, p. 18,
Hydrallmania faleate VERRILL, Proc. Am. Assn. Adv. Sel., 1873, p. 364
Hydrallmania faleate Senvize, Nordsee lixped., 1874, p. 132,
Iydrallnania foleata McIxrosi, Ann. and Mag,, 4th Ser., NI 18T, p. 214,
Hydrallmenia fuleata VERRILL, Mner. Journ. Sel. and Arts, VI 1874, po 44
Iydrallmania faleate WiNtigg, Naturhist. Tidsskrift., 1880, p. 251,
Iydrallnanic faleate BErau, Goplepolyper fra Kara Havet, [887, p. 357
Hydrallimania faleata Drewscir, Tektonische Studien, 1890, p. 208,
Hydrallmania faleata Markraxyer-Turzererscier, Hydroiden des k. k. naturhist. Holmusenms, 1890, p. 235.
ITydradlmania faleata Levi , Vid. Udh, “Hauchs.”", Togter, 1893, p. 387,
[ydrallinaania faleatn Crawrorn, Ann. and Mag., 6th ser., N VI, 1895, p. 261,
Hydrallmeania faleate arriavs, Hydromedusen Helgolands, 1897, p. 451.
Hydvallmania fuleata Boxsevie, Norwegian North Atlantie Exped., 1899, p. 85,
Hydrallneic fuleatn Nvrrisa, Hydroids of the Woods Hole Yegion, 1901, p. 364,
Hydrallnanio fuleata Tarcrrr, American Naturalist, 1901, p. 392,
Iydvallmenia foleata Tarriavs, Hydroiden aus dem Stillen Ocean, 1901, p. 55 5.
Hydrallmania faleato Winrzaves, Marine Invert. Eastern Canada, 1901, p. 27,
Hydrallnania foleata Spyvxossox, Bidrag islandske HTydroider, 1902, p. 63.
Ihpdrallinavia fuleate Torrey, Hydroida of the Pacific Coast, 1902, p. 13.

N

Trophosome. -Colony when typically developed assuming an exceedingly graceful panicled
form, and attaining a height of a foot or more.  Main stem not fascicled, spirally twisted, desti-
tute of hydrothecw, divided into irregular internodes, the tendency being to hear a branch to
wch internode, but there is an oceasional intermediate internode.  Branches ar anged in a more
or less regular spiral, and themselves giving forth regularly alternate branchlets which oceupy
two planes which meet the branch at nearly a right angle. Branches and branchlets bearing
hvdrothee and divided into rather irregular internodes sch of which bears a number of
hydrothece.  Hydrothecw tubular, arranged in groups on front of hranches and branchlets, their
hases in line, their distal portions bending gracefully to the right and left alternately, as viewed
from above, the top of one reaching above the middle of the next one above, directed upward
and forward as viewed from the side.  Aperture oval or lunate, the side of margin nearest stem
being flattened; operculum consisting of a single flap.

(Fonosome.—Gonangia borne usually on distal parts of branches and proximal parts of
branchlets, ovate, with several indistinet longitudinal lines or ribs, ending in a short tubular neck
and round aperture.

Distribution.—Very abundant in rather shallow water on New England coust; Labrador
(Packard); Grand Manan (Stimpson); British coasts (Allman); Belgium (van Beneden); Nor-
way (Sars); Helgoland (Hartlaub): Polar Sea (Bergh): Iceland (Seemundsson); Denmark (Winther).

Although usually found in shallow water, this species was found at a depth of 1,100 fatboms
hy the Norwegian North Atlantic Expedition (Bonnevie).
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HYDRALLMANIA DISTANS Nutting.

(Plate XXXV, figs. 5-4.)
Hydvalbnayia faleata Cargins, Hydroids from Puget Sound, 1899, p. 362,
Hydrallmanin distans Nvrming, Hydroids from Alaska and Puget Sound, 1899, . 746,
Hydrallinania distans Thawrnavs, Hydrokden aus dem Stillen Ocean, 1901, p. 355.
Hydrallmania distans Torrey, Hydroida of the Pacific Coast, 1902, p. 70.

Trophosonee. Colony of erect, straggling habit, attaining a height of about 6 inches.  Stem
not fascicled, spirally twisted, slender, wiry. divided into irregular, usually long internodes,
the tendency being to have a branch on cach internode.  Branches distant, spirally inserted in
full-grown specimens, irregularly alternate in young specimens, horne on processes tfrom the
stem in the axils of which a hydrotheca is often, not always, found; divided into branchlets which
are regularly alternate and divided into regular internodes each of which bears three hydrotheca
on its anterior or upper face, and a branchlet: bhranchlets divided into irregular internodes, each
of which bears from two to six (usually four) hydrothecwe on its upper side.  Hydrothec tubular,
flattened, not noticeably gibbous below, inserted in a line on the upper sides of branches, their
distal portions hending gracefully to the right and left alternately. the top of one not reaching to
the middle of the one immediately above it; margin much flattenced, the corners angulated: aper-
ture a much flattened oval or crescent.  Operculum of a single abeauline flap.

Gonosome.—(Not heretofore described.) (Gonangia borne on front of hranch, broadly ovate,
flattened, with a wide aperture. distinet pedicel, and apparently without the meridional lines seen
in /1. falcata.

Distribution. —Puget Sound (Nutting). Dredged by the Young Naturalists’ Society.

Since this species was originally described 1 have obtained additional material th rough
the kindness of Prof. Trevor Kincaid, and have very carvefully compared it with specimens of
II. fuleata from Plymouth, England, with the result of confirming me in the opinion that the dif-
ferences pointed out hefore are quite constant, and that /7. distans is a good species.  The shape
of the hydrothecwe of //. franciscanu, ax deseribed and figured, is constantly different from that
of /1. distuns, being flask-shaped and twice ax hroad in the gibbous lower portion as at the aper-
ture.  But a single gonangium has been found. and it is possible that it muy have been flattenod
artificially, making the tigure misleading.

Type slides—Cat. No. 19808, U. S. N. M. Cat. No. [8732, Museum of the State Uni-
versity of Iowa; also in the collection of the author.

HYDRALLMANIA FRANCISCANA ( Trask).

(Plate NXXVIII, fig. 10.)
Plwnularia franciscana Trask, Proe. Cal. Acad. Sl 1, 1857, p. 113,
Llunularia gracilis MURRAY, Ann. and Mag., 3d ser., V', 1860, p. 251.
Sertularia gracilis Acassiz, North American Acalephee, 1865, p. 145,
Iydrallmania franciscana Crark, Hydroids of Pacific Coast, 1876, p. 260.
Ilydrallmania frauciseana TTarruaes, Hydroiden aus dem Stillen Ocean, 1901, p. 355,
Hydrallmania franciscana Torrey, Tlydroida of the Pacific Cloast, 1902, p. 13,

“ Polypodom 6 or 8 inches high, color corneous, alternately hranched, the hranches pinnated,
one hranch to each internode of the stem. The pinnw vise one above the other, are pointed, and
support three cells at each joint. On two specimens four cells have been met with, but may be
regarded as an exception rather than otherwise. The pinnewe are dichotomously branched in adult
specimens.  Cells laginculate, smooth, free, slightly decumbent; the attachment of the hase is
marked by a slightly elevated rounded rim; apertures round and smooth.”

“Bay of San Francisco, among rejectimenta of the bheach.™

I have not scen this species, and have here inserted the original description.

Dlwnlaria gracd/s Murray is doubtless the same species as /7, Sranceisedana, as Doctor Clark
concludes. If the character given hy Murray, three cells at each joint, is at all constant, the
author can not vegard /1. franciscuna as a synonym of //. fuleata, in which the average is
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uniformly much higher.  Both Murray and Trask speak of the hydrothece heing supported
hy n sort of triangular buttress (Murray), or a slightly clevated rounded rim (Trask).* Murray
adds that the gonangia are oblong-oval.

SELAGINOPSIS Allman (modified).

Trophosome.—ydrotheew arranged in more than two longitudinal series, at least on dista)
parts of branches, or in two or more series each of which has the distal ends of the hydrothecw
turned alternately to the right and left.  Operculum of a single abeauline flap.  Internodes long
or ahsent.

Gonosome.—Gonangia usually obovate, without internal marsupium or external ornamen-
tation.”

This definition of the genus is more comprehensive than the original by Allnan.”  This
writer proposed two new genera at the same time, Selaginopsis to include forms with several
rows of hydrothece set on simple branches, and /ricladéu to include forms with several rows
of hydrothecie set on bifurcating ramuli.  In 1878 Mereschkowsky, without having scen Allman’s
paper, proposed the genus Zolyserias to include sertularians with hydrothecw arranged in several
rows on the branches, but which are biserial on the stem. Later, but during the same year, he
wrote another paper* in which he acknowledged the priority of Allman’s generic name Selagin-
opsix, but proposes to include in that genus the forms that Allman put in /ericladinm. A little
later, 1590, Marktanner-Turneretscher® recognized the  genus substantially as defined by
Mereschkowsky. In 1893 Levinsen® in pursuance of hix policy of relying entirely on the char-
acters of the hvdrothecal margin and opereulum, included the species here considered as helong-
ing to Selaginopsis in the genus Thniaria, on account of the single-tlapped abeauline operculuni,

The genus Selaginopsis as above defined scems to me to be a perfectly tenable group, indeed
one of the best genera in the family Sertularidie.  Its affinitios are evidently with Thuiaria, from
which, however, it is sharply differentiated by the arrangement of the hydrotheca.

There are no points of intergradation between this genus and others that need offer any
difficulties in the allotment of species to this genus as here defined.  In most species the hydro-
thecie of the stem are arranged in two opposite series, as in Zhuiaria, and in some cases this is
true of the proximal parts of branches,  But in these same species the hydrothecw on all but the
proximal parts of the branches are polyserial, furnishing a perfectly evident character for
generic identification.

KEY TO AMBERICAN RPECIES OF THE GENUS SELAGINOPSIS.

The hydrotheex in a given row not turning alternately Lo right and left.
Distal ends of hydrothece distinetly exserted.

Margin with two distinet teeth e marabilis.
Margin without teeth .o pinaster.
Distal ends of hydrothece not greatly exserted.
Llydrothecie i three POWS. ... oo e Iriserialis.
Hydrothecie in four rows.
Stem and branches geniculate, branching regularly compound .o oo oot plimiformis.
Stem and branches not genicnlate, branches not regularly componnid:
Two pairs of hranches to each internode of stenm o oaoae i cedrina.
Steni very heavy and woody.  Nodes deep, accompanied by annulations. ... ... ... pinnata.

Coenosarcal canals in branches very regular and four in number.  Gonangia with numerous very
T10ng CUPVEd PrOCCSSES - o oo o o e n e oo oe e e e aeeeesocessoeenaoaeas ornata.

"Annals and Magazine, 3d ser., V, pl. xu1, fig. 1o, represents each internode of the branch as bearing three
hydrothecw, in one case two, which confirms Trask’s description and figure.

2The known exceptions among American species are S, ornate and S. cedrina.

3 Journal of the Linnwean Society, Zoology, NX1I1, 1874, p. 272.

4New Hydroida from Ochotsk, Kamtschatka, and other parts of the North Pacific Ocean, Annals and Magazine
of Natural Ifistory, Hth ser., 11, 1878, p. 434.
5 Hydroiden des k. k. naturhistorigchen Hofmuseuns, 1890, p. 242.
6 Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, p. 193.

5125—rp1 2—04—9
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Hydrothec:e normally in more than four rows.
Tydrotheese in four oF $IX FOWS Lo ool e eylinedrica.
Hydrothece i six or elght ToWs_ Lo e ohsoleta.
Hydrotheere in rows, distal ends turning alternate ly to the right awd lett asin Iydvallmania.
Hydrothee In FOur FOWS L. hartlaui,
Flydrothecee i1 EWo FOWS Lot ne alternitheca.

SELAGINOPSIS MIRABILIS (Verrill).
(Plate NXNXVIII, figs, T1-12.)

Diphasic mirabilis Vergine, Amer. Journ. Set,, Sdoser., V1872 ploi

Diphasic mirabilis Ve, Trans, Conn. Aead. Arts and Sei., L P 1L ISTH, e B3,

Diphasia mirabilis CLark, Alaskan Hydroids, 1876, p. 219,

Polyserias hincksti MERESCHROWSKY, Ann. and Mag., 4th ser., XX, 18

Sclaginopsis mivabilis Noryax, Ann. and Mag., Sthoser., I, 1878, p. 335,

Selaginopsis mirabilis Mersscukowsky, Ann. and Mag., Sth ser., ll s
12
3
1

'

z

, pao22S,

T8, p. HA.
Selayinopsis mirabilis Kigcneseaver, Nordische Gattungen, 1\\4 p-
Seluginopsis mirabilis Bercir, Gaplepolyper fra Kara TTavet, 1887, p.
Sevtularia mirabilis Levinsex, Vid, Meddel. naturh, Foren., 1893, p.
Selaginopsis mirabilis Boxxevie, Norwegische Hydroiden, 1848, p. 12,
Selegginopsis mirabilis NUTTING, Ihdmul& from Alaska and Puget Sound, 1899, p. T4
Stlaginopsis mirabilis Boxxevie, Norwegian North Atlantie Exped., 1899, p.
Selaginopsis mirabilis Harriaes, Hydroiden ans dem Stiflen Ocean, 1901, p.
Selaginopsis mirabilis TorrEY, ITvdroida of Pacifiec Coast, 1902, p. 70,
Sertularic mirabitis Sunrynssox, Islandske Hydroider, 1902, p. 63,

Trophosome.—Colony plumose, attaining a height of 4+ or 5 inches. Stem thick, not fascicled,
sinuous or weakly geniculate, without nodes for the most part, although an occasional one is to
be secen. A row of hydrothecie on opposite sides of the stem, there being three hetween
adjacent branches.  Branches alternate, occeasionally dividing into branchlets, with a shallow node
dividing them from the stem process on which they are horne and whic h hears two opposite hydro-
theew on the proximal side of the node.  Ordinarily there are no other nodes.  Hydrotheewn in
six series, immersed for only about half their length, the distal portion curving outward and
ending in an oval margin with two pronounced lateral to(‘,th. Operculum of two valves or flaps.

Gonosome.—Gonangia borne on the branches, obeonic when young. when mature oval, and

s
i

Sh.
REBN

having a very broad, round terminal aperture.

Distribution. —La Have Bank, Nova Scotia (Verrill); Hagmeister Island, Bering Sea (Clark):
Popoft Straits, Shumagin Islands (Clark): Puget Sound (Nutting).  White Sea and Polar Sea,
60 fathoms (Mereschkowsky): Polar Sea (Bergh): Norwegian Coaxt (Bonnevie): West (();1st
Greenland (Levinsen); Teeland (Seemundsson): . A/batross Station 2599, lat. N. 34 40" 207, long.
W. 755 38 107, 25 fathoms; Station 2865, lat. N. 48~ 12, long. W, 122- 49, 40 fathoms.

This is a very well-marked species, and the only one of the genus that I lave secen with
hydrothecie on the process that bears the branches.

Type.—In the collection of the U. 8. National Museum!?

SELAGINOPSIS PINASTER (Lepechin).
(Plate NXXVIIT, fig. 13.)

Sertuluria pinaster Lupncinx ', Aeta Acad. Petropolitana, 1783, p. 223
Sertularia pinus GMELIN, Systema Nature, Linnieus, 1788, p. 3846.
Sertularia pinus Bosc, 1ist. Nat. des Vers, TT1, 1802, p. 93.
Sertularic pinaster Lavovroux, Hist. des Polypiers, 1816, p. 197,
Sertularia pinus Kirenexraveg, Nordische Gattungen, 1884, p. 11,
“Danach erheben sich aus krieschenden Wurzeltasern, meist einfache, suweilen unten geteilte
cylindriw(‘ho Stiimmehen bis 6 Zool hoch.  Sie xmd bix gegen die Mitte ihrer Iohe dunkel-braun,

The name Nr/u/rum pum\/u was tzed for dnutlnm species, now Diphasia /um(\/z) (s and \uldndu), and
was in general use at the time that Gmelin prepared the thirteenth edition of the Systema Naturwe (1788). The
Sertularia pinaster of Lepechin was not then generally known, and Gme Jin retained the name for the Sertularic pinaster
of Fllis and Solander, giving a new name, S. pinus, to L(}pv(‘hm's species.  The law of priority, however, makes it
necessary to retain the name Sertuluric pinuster for Lepechin’s species.
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werden aber nach oben zu heller und xind unregelmassig gefiedert.  Die Fiedern xind fidlich,
schlaff und mit mehreren, oft 6 Reihen von Hydrothelken hesetzt.  Diese sind eiformig, sind aber
oben mit einem vorragenden Ials verschen, auf welchem sich die Mundoffnung befindet.  Die
(tonotheken sind schlauchartie (utriculares), meistens angeschwollen, fast durchsichtig, haben
eine runde, von einem wulstigen Rand wmgahene Offnung und sitzen oft zu beiden Seiten der
Zweige, dicht gedriingt, fast dachziegelformig.”

© Distribution.—Siberian Polar Sea (Lepechin); St Paul’s Island (AL and AL Krause).

The identity of thix species is doubtful.  The foregoing description is quoted entire from
Kirchenpauer and is the only good description that I can find. Kirchenpauer bases his deserip-
tion on a fragmentary specimen found in the collection made by A. and A, Krause in Bering
Sea.  ITis drawing, which T have copied, shows an irregularity in the distribution of hydrothecee,
which are represented s not in regular vertical series, not found in other species of the genus.

Otherwise it would seem likely that S. pinaster and N. cylindrica Clark were identical. It
does not seem likely that S, pinaster is the sune as Spiclad i bidentatum, as suggested by
Kirchenpauer, the latter species having well-marked lateral hydrothecal teeth, which are not
indicated in Kirchenpauer's description or drawing of S, pinus.

SELAGINOPSIS TRISERIALIS Mereschkowsky.

(Plate NNXIN, figs 1-20)

Hth ser., T, 1878, p. 435,
Nelaginopsix triseriolis KIRCHENPAUER, Nordigche Gattungen, 1884, p. 14

=

Selaginopsis triseriafis MERESCITROWSKY, An, and Mayg

Sertularia ineongrug Torury, Hydroida of the Pacific eoast, 1902, . 69.

Trophosome—~Colony attaining a height of about 2 inches.  Stem straight, with distant and
irregular nodes, and two rows of completely immersed hydrotheee on opposite sides.  Branches
with a pinnate appearance, but really arranged in an open spiral, horne on short processes from
the stemn that do not bear hydrothecw, with very distant nodes or none. Hydrothece in two
yows on proximal portion and in three rows on distal portion of each branch, where they also
follow a spiral arrangement, more distant from each other than is common in the genus, there
being often a considerable space between successive hydrotheenr and also hetween the rows,
almost entirely immersed, only a very short moiety of the distal end being free; aperture nearly
round, without teeth or noticeable angles; operculum a single adeauline flap.

Gonosome. A single distorted gonangium was present in the specimen desceribed; oblong-
oval in shape, with a large terminal aperture. 1 believe it has not been desceribed betore.

Distribution.-—Kamehatka O Kastilsky); San Pedro, California (Torrey); . llhatross Station
2008, lat. N. 34 25 257, long. W. 120 20, 31 fathoms.

This ix the most southern locality for this genus on the Pacific coust.  Torrey regards this
form as showing an intergradation hetween 7%iarie and Neluginopsis.  Several species of
Sclaginopsis, however, have but two rows of hydrothece on the proximal part of the branches,
the other rows heing intercalated distally.

Type.—In the collection of the Acandemy of Sciences, St. Petersburg.

SELAGINOPSIS PLUMIFORMIS, new species.
(Plate NXXIX, fig. 3.)

Trophosome.—Colony branching in a regular symmetrical compound manner. and attaining
a height of about 4 inches. Stem regularly geniculate, rregularly annulated in proximal
portion, divided into very irregular internodex by distant nodes, with a row of immersed
hydrothece on each side.  Primary branches alternate, horne on short processes from the stem,
there being three hydrotheear on the xtem between adjacent processes; a very short hasal
internode intervenes between this process and the first hydrotheea of a branch; otherwise there
are no regular internodes, the primary branches resembling the main stem in all particulars and
bearing a row of immersed hydrotheca on cach side. Secondary branches regularly alternate,
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borne on processes from the primary hranches, not divided into internodes.  Hydrothecw in
four equidistant rows, tubular, larger below, ahnost completely immersed, margin oval,
compressed into angles at the sides, the bottom of one hydrotheea usually being below the level
of the top of the one below it.  Operculum of a single abcauline flap.

Fonovsoue. -—Not known.

Distribution.—The only specitmen known was found in the United States National Museum
collection, labeled lat. N. 60~ 227, long. W. 168~ 45', Licut. George N. Stoney, U. 5. Navy.

This species almost exactly agrees with N pucifica Mereschkowsky in the shape and
disposition of the hydrothecwe, but differs strikingly in the mode of branching, being the only
Selaginopsis that Thave seen with true compound branching in which the stem, primary branches
and sccondary branches bear the relations to cach other that we find in the shaft barh and
barbules of a feather.

Type slides.—Cat. No. 19316, U. S. N. M. Cat. No. 18740, Muscum of the State University
of Towa; ulso in the collection of the author.

SELAGINOPSIS CEDRINA (Linneus).

Sertularia cedrine LInxwus, Systema Nature, 1758, p. 814

Sertrdeerics codring lTovrrrys, Natuurlyke Hist., XVII, 1761-73, p. 477,

Sertudaric cedrine Panuas, Elenchus Zoophytorum, 1766, p. 159,

Sertularice codring Lisvats, Systema Nature, 1767, p. 1313,

Sertuiaric eedrine Bobpagrr, Lyst der Plant-Dicren, 1768, p. 173,

Sertularice cedring Winkins and Herssr, Charakteristik der Thierpfunzen, 1787, p. 177,

Sertaderic codring GyeLiN, Systema Naturee, (Linnacus), 1788-93, p. 3857.

Serivdaric cedrina Bose, ist. Nat. des Vers, 111, 1802, 11, p. 100.

Nigellastrum (Sertdaria) cedring Oxex, Lehrbuch der Naturgeschichte, 1815, po 93,

Sertularia cedring Lamourovux, Hist. des Polypiers, 1816, p. 196,

Selaginopsis pacifice MERESCIIKOWSKY, Ann. and Mag., 5th ser., T, 1878, p. 438,

Selayinopsis cedring KIrcIIENPAUER, Nordische Gattungen, 1884, p. 8.
“Trophosome.—1lydrocaulus slightly curved, divided into regular internodes.  Branches

arranged alternately on two sides of the principal steny, two pairs on cach internode, divided into

five internodes, constricted at the point of attachment and at the internodes.  Kach hranch hears

one or two, rarely five, secondary branches.  Hydrotheca! eylindrical, almost entirely immersed

in the substance of the axial tube; aperture oval, with two angles (not teeth); hydrotheca

arranged in four regular series, and at the same time ina spiral, the hydrotheewn of  ecach series

following one another immediately without leaving any free space or interval.

Gonangia arranged in two or three series, of an oval form, narrowing gradu-

“Gonosome.
ally toward the base, and truncate at the apex.  The surtace is ribbed.”

Distribution.—Kamchatka (Linnwous); Metschigman Bay (Mereschkowsky): India Point,
Bering Sea (Kirchenpauer).

I have not seen this species, and have copied the most complete description that I could find,
that of Mereschkowsky.  Kirchenpauer® presents such strong evidence that the S, preifica of
Mereschkowsky is identical with Sertuluria codrine Linnweus that 1 bave here conformed to his
view.

SELAGINOPSIS PINNATA Mereschkowsky.

(Plate XXXIN, fig. 6.)
Selaginopsis pinnaie MErEscuROWSKY, Ann. and Mag., 5thoser., 11, 1878, p. 436,
Selaginopsis pinnate KirenENPAUER, Nordische Gattungen, 1884, p. 14
Trophosoine.—Colony plumiform, attaining a height of about 6 inches.  Stemn not fascicled,
but very heavy and woody, divided into internodes which are fairly uniform in Jength on prox-
imal portion and less so on distal portion; nodes very deeply cut, each accompanied hy two or
more regular annulations; stem hearing two opposite rows of hydrothecw and two opposite rows
of branches. Branches borne on very short processes of the stem, and very deeply constricted at

! Nordische Gattungen und Arten, 1884, pp. 8 and 9.
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the proximal node, those on the two sides of the stemapparently not arranged with any reference
to cach other, being sometimes opposite and sometimes subopposite, nubaltenmteo alternate; no
nodes. II\dmtho( @ in four series forming regular vertical rows, those in a given row being
separated by about one-fourth their length, the fourseries heing pl(u ed so that not only a vertical
but also a spiral arrangement of hy dmthoc( can be traced; individual hydrothecews rather short
and stout, broader helow, with a bracket-shaped ¢hitinous thickening at the bottom, and an oval
aperture which sometimes shows slight angles at the sides; operculum a single abeauline flap.

(lonosone. —Not known. )

Distrdbution.—Port Ajan (M. Wosnessensky); St. Pauls Island, 23 fathoms (Kirchenpauer);
Albatross Station 8558, lat. N. 562 58, long. W. 170~ 0%, 25 fathoms.

The specimen from Station 3558 answers quite exactly to the original description of
Mereschkowsky, except that the arrangement of the branches scems less regular than his
description would indieate.  The color of the colony is light brown, lightening on distal parts
to a hrownish huftt.

Type. - In the collection of the Academy of Sciences, St. Petersburg.

SELAGINOPSIS ORNATA, new species.
(Plate X1, figs. 1-3.)

Trophosonic.—Colony plumose, attaining a height of about 4§ inches.  Stem, straight, thick,
more attenuated in proximal portion. divided into irregular internodes by usually distant nodea,
ccenosare canaliculated.  Branches on opposite sides of stent and horne on short and inconspie-
wous processes, irregular in disposition, being either opposite or alternate, closely approximated,
there being regularly but two hydrotheca between ﬂ(‘lj:l(‘(‘llt hranches; cwenosare ‘of branches
very regularly canaliculated, there being four canals running through cach branch, each canal
supplying a row of hydrothecwe; hranches not divided into mtomode.s, but themselves often
branching to form terminal branchlets.  Hydrotheewn in four regular and equidistant rows, and
also in spirals, eylindrical, almost entively immersed, nothing hut the margins being free; aper-
ture oval, nes ulv round, with shallow lateral teeth (llld evident sinuations; operculum a single
abeauline flap.  The top of one hydrotheea does not reach quite to the hottom of the one above.

(fonosome.—-Gonangia borne in rows on front of hranches, cach heing inserted just below
the baxe of an hydrotheca, obconical, long, produced into a rather slender pedicel below, and
hearing about eight remarkably long, hifurcated arms or processes above, which curve inward
toward each other at their distal ends so as to form a sort of pseudo-marsupium above the body
of the gonangium.

Distribution. - Albatross Station 2843, lat. N. 537 567, long. W. 1657 56/, 45 fathoms.

In its trophosome this species is closely allied to 8. phwdda, from \Vhlch it differs in the
regular arrangement of ccnosarcal canals in the hranches and also in having but two hydrotheca:
between adjacent hranches,

Type slides.  Cat. No. 19814, U.S.N. M. Cat. No. 18738, Museum of the State University
of Towa; also in the collection of the author.

SELAGINOPSIS CYLINDRICA (Clark).

Plate XX NTNX, figs, 7-8.)
)

Thuiarice eylindrica Cuank, Alasgkan ydroids, 1876, p. 226,

Selaginopsis eylindrica Murpsenkowsky, Ann. and Mag., 5th ser., 1T, 1878, p. 445.
Selaginopsis eylindrice Kirenzxraver, Nordische Gattungen, 1884, p. 12

Thuiaric eylindrice Murnocn, Kxpedition to Point Barrow, 1885, p. 166.

Selaginopsis eylindrica Magkraxser-Tuesererscrrer, Hydroiden Hofmuseums, 1890, p. 243.
Nelaginopsis eylindrica Catxing, fome Hydroids from Puget Sound, 1899, p. 362.

Neluginopsis eylindrica Tarrnavs, Hydroiden aus dem Stillen Oceau, 1901, p. 354

Trophosoine.— Colony attaining a height of about 5 inches, phumose. Stem slender basally,
enlarging distally, internodes long and irregular, vegularly geniculate, n row of hydrothece on
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opposite sides. Branches alternate, borne on short, thick processes from the stem, sometimes
unbranched, often dividing once and occasionally bearing regularly alternate branches, as does
the stem; nodes very distant or absent.  Hydrothecw tubular, arranged in four rows on proximal
parts of branches and in six (rarely eight) rows on distal parts, closely approximated, entirely
immersed, narrowing toward the distal curved portion and ending in a smooth toothless margin
and oval aperture; operculum a single abeauline valve.  The nunber of rows on a hranch is
suddenly inereased from four to six by the intercalation of two new rows hetween the old ones.

Gonosome.—Unknown.

Distribution. Port Moller, Alaska; Hagmeister Island. Bering Sea: Chirikofl Island,
Chiachi Islands (Clark), Puget Sound (Calkins), Bristol Bay, Alaska (collected by C. 1. MeKay),
Arctic Ocean (Murdoch).  Depth ranging from the shore lTine to 17 fathoms.

This appears to be a well-marked species, about which there has bheen little difference of
opinion. 1t is the one most abundant on the North Pucitic coast.

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

SELAGINOPSIS OBSOLETA (Lepechin).

{Plate NXNXIN] figs. 4, 5; X1, fig. 4.)
Sertularia obsolet« Lerecmy, Acta Acad. Petropol., TI 1778, Pt 2, p. 57
Sertolaria obsoleta GargLix, Systema Nature (Linneus), 178817935, p. 3846,
Sertularia obsoleta Bose, Tlist. Nat. des Vers, 1803, p. 93,
Sertrdarice obsoleta Lavovrovx, Hist. Polyp, Coralligtnes, 1816, p. 197,
Polyserias glucialis Merescukowsky, Ann. and Mag., 4th ser., NN, 1877, p. 228,
Polyserics Iinclsit MuRRCHKOWsKY, Ann. and Mag., Sthoser,, 1, 1878, p. 337,
Selaginopsis hincksit MEREsCHROWSKY, Ann., and Mag., Sthoser., 11, 1878, p. 444,
Selaginopsis obsoleta Kirenexpaver, Nordische Gattungen, 1884, p. 10.

Trophosome. ~Colony attaining a height of about 4 inches.  Stem thick, slightly geniculate,
divided into irregular internodes. the tendency heing toward an arrangement in which there are
two branches to an internode, with an occasional very deeply cut node, particularly on the distal
portion, and also very shallow annulations that are much more numerous than the real nodes.
Branches alternate, closely approximated. springing from short processes from the stem from
which they are separated by very deep nodes; otherwise the nodes are almost entirely absent.
Hydrothecre arranged in six regular sevies <o that they form hoth vertical rows and spirals,
tubular, rather short, broader at the base, and narrowing distally to the smooth margin and oval
aperture; there are no marginal teeth, and the operculum is composed of a single abeauline flap.

There ix usually a distinet space intervening between the top of one hydrotheea and the
bottom of the one inmediately above it.

“(zonophores in a yvoung state in the form of a reversed cone, just as in 7% wdrabilis, hut
generally smaller.  In the adult state they retain their conical form, but the cone becomes larger
and more elongated; below, it is attached by a short peduncle; above, it is truncate, with the
margins much rounded, and furnished with w tube of very inconsiderable length, which is
scarcely observable, and much narrower than in the preceding species.  The gonothecie of this
species are never present in such abundance as in /% wedvabiilis.”

Distribution. - Polar Sca (Lepechin); White Sea (Mereschkowsky): St. Pauls Island, Bering
Sea, 23 to 25 fathoms (A. and A. Krause); hatross Station 3508, lat. N. 557 33", long. W,
1647 49/, 23 fathoms.

Kirchenpauer, who had access to the type specimens of S, obsoleta in the Leipsic Museum,
declares that the S. /Jdnedsic of Mereschkowsky is a svnonym of this species.

Not having the material upon which to base u decision, the present writer adopts the position
taken by Kirchenpauer, as that writer had the advantage of studyving Lepechin’s type. The
above description of the gonosome is quoted entire from Mereschkowsky.!

Type—In Leipsic Museum.

P Annals and Magazine of Natural History, Sthoser., I, 1878, o 337,
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SELAGINOPSIS ALTERNITHECA (Levinsen).

{Plate XL, figs. 5-7.)
Thuiaria alternitheea Lavises, Vid, Meddel. naturh, Foren., 1892, p. 32.

Trophosome.—Colony attaining a height of about 5 inches. Stem spirally twisted, very
thick and coarse, divided into long and irregular internodes.  Branches springing from all sides
of the stem, dividing dichotomously sometimes three or four times, making a flabellate structure
resembling somewhat the branches of 7%wiaria thija.  Nodes usually absent, except that there
is a sharp constriction at the base of eath branch and hranchlet. Hydrotheew very stout, much
broader helow than ahove, arranged in two rows on the sides of the flattened branch, each row
thus occupying an edge of the branch, the hydrothecwe of @ given row having their distal ends
bhent alternately to the right and left as in /ydralluwania; margin without teeth, aperture round,
operculum a single abeauline flap.  The top of one hydrotheea rises a little above the base of
the one next above.

Gonosome.—Gonangip horne on hasal portions of hranches. elongate oval, abruptly truncated
at distal end, with a very hroad aperture and no neck.

Distrdbution. —Davis Straits, 100 fathoms (Levinsen).

The above deseription of the main stem and manner of hranching ix taken from Levinsen’s
account and figures, the remainder heing from a specimen (fragmentary) from the type locality
kindly sent me hy Professor Levinsen.  The species isaovery well marked one and looks like a
double [1ydralluiio.

Type slides. ~Cat. No. 19809, U.S.N.ML: Cat. No. 18733, Museum of the State University
of Town: also in the collection of the author.

SELAGINOPSIS HARTLAUBI, new species.

(Plate X1, fig. 8.)

Trophosome.—Colony in type specimen, which is incomplete, ahout 44 inches high. Stem
divided into very long and irregular internodes.  Two rows of completely immersed hydrothecee,
which do not have theiv distal portions inclined alternately to the right and left, are on opposite
sides of the stem.  Branches irregularly alternate, not ordinarily dividing into branchlets,
internodes long, divided from the very short processes of the stem by a deep constriction.
Hydrothecwe in four rows, each of which resembles in arrangement those found in Zlydrallnan u,
where the distal ends of the hydrothece are hent alternately to the right and left.  Individual
hydrothecw stout, tubular, completely immersed, with the distal ends much constricted; margin
oval, without teeth or angles.  The bases of the hydrothec in a given row are not in alignment,
as in Jlydrallinania, and in some places the alignment ix so disturbed that the effect of cight,
instead of four, rows is produced. In places hut two rows are visible in looking at a branch
from above, and the hydrothecwe look is if implanted in pairs, the two of a pair having their
distal endx inclined the same way, as in fig. S,

(Yonosome.—Not known.

Distribution.-— Abatross Station 8560, lat. N. 56° 407, Tong. W. 1697 20/, depth 43 fathoms.

This remarkable hydroid bears a curious resemblance to what might he called a * four-ply”
Hydrallmania.  The type specimen is much  damaged and overgrown with hryozoa, and
unfortunately lacks the gonosome.

Lype slides.—Cat. No. 198312, U.S.N.ML: Cat. No. 18736, Museum of the State University of
lowa; also in the collection of the author.

SYNTHECIUM Allman (modified).

Trophosomie.—Branches opposite, nodes regular. Hydrotheen opposite or alternate, margins
smooth, round, often rimmed or reduplicated.  Operculum apparently wanting.
Gonosome. —CGonangin springing from the interior of hydrotheewx, where they replace

hydranths.
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Allman’s original description of this genus was as follows:

“Trophosome. —Hydrocaulus divided into internodes, each internode carrying a pair of
opposite sessile hydrotheca.

“Glonosome.~—Gonangia supported on peduncles which spring from the cavity of certain
hydrothecs, where they take the place of the hydranth.”™!

In his Challenger Report, the same writer found reason to modify this definition, at least so
far as the trophosome is concerned, as follows:

“ Hydrocaulus divided into definite internodes, each internode carrying a pair of opposite
hydrotheewre, or a single hydrotheca which alternates with those of the internodes on each side of
it. Hydrotheca adnate for a greater or less extent to the internode.™”

This genus was recognized hy Bale in 1838% and by Marktanner-Turneretscher in 1890,
who instituted the tamily Syntheeiidae for the accommodation of the genus.  Torrey takes just
the opposite view, and considers the genus untenable,” ““since it wrenches from their nearest
allies such diverse species as Sertulavella alternans and Sertwlaric campylocarpuin, and unites
them on the basis of a feature which is chiefly interesting to the physiologist.”  When such a
character, however, is associated with others, such as the absence of an operculum, the smooth
margin, the strictly opposite branches, all in a very definite group of species, we have a perfectly
well-defined generic group.  The main point of difficulty with the present writer is to determine
whether or not this group is of family rather than generie value, as held by Marktanner-
Turneretscher.  The basing of genera on single characters is o proceeding that is very likely to
lead to error, while the grouping of several characters for generie differentiation is & much safer
and logical method. As to the gonosome heing chiefly interesting to the physiologist, it must
be said that in so fur as this character is & morphological feature of great usetulness in classifi-
cation, the systematist would be most unwise to relinquish it.

KEY TO AMERICAN SPECIES OF TIE GENUS SYNTHECUTM.

Hydrothece opposite.
ITydrotheee tubular, curved in the quadrant of a eircle, oritice round.

Fach internode of stem hearing a pair of hyvdrothecie o000 . tubithecum.
[nternodes of stem without hvdrothecie o o i reclum.
Hydrothece doubly eurved, orifice triangular __._. margiatiom.
1ydrotheca: short and stout, deeply immersed . oL oo ... robustum.

Hydrotheen alternate e e e iieoo. cylindricum.
POINTS OF INTERGRADATION BETWEEN SYNTHECIUM AND OTHER GENERA.

With Sertwdarie, in the strictly opposite hydrotheene and regular internodes.  The resem-
blance to such species as N, desmosdes Torrey i quite elose. The gonosome, however, is entirely
different.

With Sertulurella, in alternate hydrothecwe, as in 8. cylindricumn.  In this ease the entirve
absence of an operculum will serve to identify the genus to which a given species helongs.
When the gonosome ix present there i no trouble of course.

SYNTHECIUM TUBITHECUM (Allman).

(Plate X LI, fig. 1.)

Sertularia tubitheca Ariyax, Mem. Mus. Comp. Zool, V, No. 2, 1877, p. 24,
Sertularia tubitheca Frwres, Bull. Mus. Comp. Zool., VIII, No. 7, 1881, p. 128,
Sertadarica tubitheea Nvrrixa, Narrative Bahama Fxped., 1895, p. 88,
Trophosome.- -Colony congisting of a monosiphonic stemn with strictly opposite branches,
attaining a height of 14 inches.  Stem cylindrical, divided into regular, long internodes, each of

1Journal of the Linnean Socicty, XTI, 1874, p. 265.
tChallenger Report, The Hydroida, Pt. 2, 1888, p. 77.
3Proceedings of the Linniean Society of New South Wales, 2d series, I, 1888, p. 766,
*Hydroiden des k. k. naturhistorischen Hofmuseums, 1890, p. 248,

5The ITydroida of the Pacitic Coast of North Ameriea, 1902, p. 62.
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which bears a pair of branches on its distal end. helow which are one or two pairs of hydrothec.
Branches opposite, with a constriction at their origin, divided into regular internodes, each of
which bears a pair of hydrothece near its distal end.  Hydrothecw opposite, long, tubular, regu-
larly curved so as to form nearly a quadrant of a circle; margin round, flaring, often several
times reduplicated, in some cases with quite constantly a single reduplication, as described hy
Allman.  Operculum not evident.

Gonosome.—Gonangia springing from the lumen of hydrotheca, oblong-oval, annulated
throughout. When examining the type specimens in the Muscum of Comparative Zoology the
writer found one specimen in which the gonangium was growing from the hydrotheca, and was
of characteristic Synthecium type. .

Distribution.—Tortugas, 18 fathoms (Allman); Albatross Station 2811, lat. N. 32° 55/, long.
W. 772 54, 79 tathoms; Station 2331, lat N. 23 10" 317, long. W. 827 19" 55", 114 fathoms;
Station 2410, Iat. N. 267 47" 307, long. W. 837 25" 15", 28 fathoms; Station 2413, lat. N. 26+, long.
W. 82- 57 30", 24 fathoms; Station 2414, lat. N. 25% 04’ 30", long. W. 829 59" 15", 26 fathoms.

Oft Barbados, 76 fathoms (Fewkes).

The presence of pairs of hydrotheca: on the stem seems to be the best character by which
this species can be separated from S rectun.

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

SYNTHECIUM RECTUM, new species.
(Plate XLI, fig. 2.)

Trophosome.—Colony consisting of a monosiphonic stem, with strictly opposite hranches
attaining a height of about three-fourths of an inch.  Stem straight, tubular, exceedingly
transparent, with distant and irregular nodes, or none.  Branches opposite, originating from a
tubular process of the stem, from which a branch springs like a section of a telescope.  Thixs
feature, however, is not constant.  Branches divided into regular internodes, each of which hears
a pair of hydrothece on its distal half and does not hecome noticeably attenuate near its proximal
end, branches in many cases forming a right angle with the stem from which they spring.  IHydro-
theere tubular, eylindrical, regularly curved through a quadrant of a circle, the aperture opening
directly outward, not contingent in front, free for more than their distal half; margin entire,
sometimex slichtly everted, and usually with a distinet narrow rim; no operculum.  Thereare no
hydrotheca on the hranch-bearing portion of the stem,

(Fonosome.—-Not known.

Distribution.  Dredged near Habana. Cuba, by the Bahama Expedition from the State
University of lowa; Albatross Station 2416, lat. N. 317 267, long. W, 77 07, 276 fathoms.

This species has been compared with Allman’s type of Sextwlaria tubitheca in the Museum of
Comparative Zoology and found to he quite distinet, heing much more transparent in structure
and not having pairs of hydrothecwe regularly distributed on the stem.

Type slides.—Cat. No. 19715, U.S.N.M. - Cat. No. 18671, Museum of the State University of
Towas; also in the collection of the author.

?SYNTHECIUM MARGINATUM (Allman).

(Plate X1, fig. 3.)
Sertularic amarginate Anzvax, Mem. Mus. Comyp. Zool., V, No. 2, 1877, p. 23.

“ Trophosome.—~Hydrocanlus attaining a height of about an inch, simple; internodes elon-
gated, attenuated below every pair of hydrothece.  Ilydrothecwe opposite, deep, tubular, free
and divergent above for about three-fifths of their height, slightly tumid helow, orifice entire,
with a broad rim formed by close strize, which run in a cirenlar direction round the distal end of
the hydrotheew.

(Fonosome.-—Not known.

Disteibution.—Of Florida Reef, 324 fathoms (Allman).
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1 have not seen this species and have copied the description of Allman entire. The species
evidently helong to the Synthec/wm group, and appears to be an exceptionally well-marked form.
Type.—In the Muscum of Comparative Zoology, Cambridge, Massachusetts.

SYNTHECIUM ROBUSTUM, new species.
(Plate XLI, figs. 4-6.)

Trophosome.—Colony attaining a height of 24 inches.  Stem not fascicled, straight, without
hydrotheee below the proximal branches, hydrothecate above, divided into irregular internodes.
Branches strictly opposite and divided into hranchlets; main branch straight, giving off pairs of
strietly opposite branchlets and bearing ax a rule three pairs of hydrotheca between adjacent
branchlets; internodes variable, the most common arrangement being one for each pair of hranch-
lets, there being two pairs of hydrotheen above and one helow the hranchlets; branchlets straight,
with a tendeney toward an internode to each pair of hydrothecw.  Hydrothecwe tubular, short,
stout, extensively immersed, only o small part of the distal adeauline side being free; margin
neither constricted nor flaring, and without ornamentation, but sometimes hroadly sinuated;
aperture round, sometimex subtriangular.  No operculum.

Gonosome—Conangia springing from the interior of hydrothecw, terete, heavily annulated,
with @ very small tubular neck and round aperture.  The specimens were dried, and the gonangia
oreatly distorted, making it necessary to attempt a somewhat uncertain reconstruction in the
drawings. ’

Distribution.— Albatross Station 2776, lat. S, 527 417, long. W. 697 55" 30", 21 fathoms.

This species has shorter and more extensively immersed hydrotheewn than any of the others
of the genus thus far described,

Type slides. Cat. No. 19714, U.S.N.M.; Cat. No. 18670, Museum of the State University
of Towa; also in the collection of the author.

SYNTHECIUM CYLINDRICUM (Bale).

(Plate X LI, fig. 7.)
Sertularella eylindrica Bavr, Proc. Linn. Soc. New South Wales, 2d. zer., ITT, 1888, p. 765.
Sertulerella eylindrica Tlarriavs, Revision der Sertularella-Arten, 1900, p. 65.
Sertwarella hedecina Torrey, Hydroida of the Pacific Coast, 1902, p. 61.

“ Hydrocaulus about half an inch in height, simple or slightly branched, divided by oblique
joints into internodes of moderate length, cach bearing a hydrotheca on its upper part. Hydro-
thecwe adnate nearly half theiv height, large, stout, eylindrical, smooth, usually somewhat rounded
at the hase, curved outward; aperture looking outwards and upwards, not contracted, margin
entire, very slightly everted. peristome often double or triple.

“Gonosome.—Gonotheere (male) avise from within hydrotheca; long, tubular, somewhat
broader than hydrotheew, and five or six times as long as broad. A single tubular gonophore.™

Distribution.—Port Jackson, Australia (Bale): San Diego Bay, California, 5 to 12 fathoms
(Torrey). ‘

The description and tigures of Sertularlla halecing Torrey almost exactly agree with those
of 8. eylindrica Bale, leaving no room for doubt of the identity of the two species. Hartlauh'
sugeests the probable identity of S, eylindrica and Sertuliria integra Allman.”  The original
ficures of these two species are so different that one is at a loss to imagine why this suggestion
was made.”

I have not seen this species, and have copied the above description of the trophosome from
Bale, and that of the gonosome from Torrey.

Type.—In the Australian Museum 2.

1 Revision der Sertularella-Arten, 1900, p. 65.



ANNOTATED BIBLIOGRAPITY.

The author has included in the bibliography for this section:

First. The works containing original deseriptions of the genera of Sertularidie, and also those containing original
descriptions of species of this family that have been found in American waters.

Sccond. All works containing important discussions of the embryology and morphology of the characteristic
features of the Sertularidee.

Third. All works containing an important systematic discussion of this group.

Fourth. Al works which contain original and important data coneerning the geographical distribution of the
Sertularidie.  Thix does not include mere faunal lists, unless they pertain to a geographical region not covered by
the other works included in thiz hibliography, or give a new geographieal range for American species of Sertularidae,
AGASIZ, ALEXANDER. .- .. _.North American Acalephae, (Hlustrated Catalogue of the Museum of Comparative

Zoology at ITarvard College, No. 1T, Cambridge, 18465, )
Contains a mention of all North American Sertularidie known at that time, as
well as a bibliography of each species,
Acassiz, Loves cooooooioooLL Contributions to the Natural History of the United States of America. Recond Mono-
graph, IV, Boston, 1862,
Contains a hexutifully illustrated study of S. pumile and a complete bibliog-
raphy of the Hydroida,
ALDER, JUSHUA. ... . ..., \ Catalogue of the Zoophytes of Northumberland and Durham.  (Transactions of the
Tyne-Side Naturalists” Field Club, Newecastle-on-Tyne, 11T, 1857, p. 1.)
Contains the original deseriptions of Sectularvella trienspidate and Serfularella
tenella.
The same species, together with the same plates, were described and figured
the preceding year in the Annals and Magazine of Natural History, 21 series,
N VI pp. 356-357, in a paper entitled A Notice of some new genera and species
of British Hydroid Zoophytes, hy Joshua Alder, esq.
ALLMAN, GRORGE J. oL .. \ Monograph of the Gymnoblastic or Tubularian ITydroids.  In two parts. Part I,
The Hydroida in General.  (Ray Society, London, 1871, pp. 1-231.)
Contains a good account of the development of  Diphasic vosucea and Sertularia
gl
ALLyaN, GrorGe Joooooooo Diagnosis of New Genera and Species of ITydroids.  (Read December 17, 1874.)
{Journal of the Linmean Society, Zoology, XII, p. 251.)
Orviginal deseriptions of the genera Syntheciun and Selaginopsis and of Sertulur-
el episeops.
Avtvax, Grorer Joo oL Descriptions of some New Species of ydroida from Kerguelen Island.  (Annals and
Magazine of Natural History, $th series, XVII, 1876, p. 113).
Containg the original deseription of Sertidarella wnilateralis.
ALLMAN, GrorGe J_oo oo oL Report on the Hydroida colleeted during the Exploration of the Galf Stream by L. 1.
de Pourtales, assistant, United States Coast Survey.  (Memoirs of the Museum of
Comparative Zoology at Harvard College, V, No. 2, Cambridge, 1877.)
Containy original deseriptions of Sevtularellea cowica, S. aimphorifera, Synthecium
marginatuin, S, tabitheca, Sertulavia trmida, S.oevigueg, Soopathbuni (under name of
Thuiaria sevtalarioides), S. pourtalesi (under name of Sertuluvia distans), Thidaria
pliened ifera, and Sertudavella distans.
ALLyaN, Grorare Jooo oo Description of Australian, Cape, and other Hydroids, mostly new, from the Collection
of Miss L Gatty. Read March 19, 1885, (Journal of the Linnwan Society:
Zoology, NIX, p. 132.)
Ori

inal description of the genus Thecocludinng, and of Sertidarellic margaritacen,

=

S.odiffusay, and Thetiarice vamosissime.
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ALLMAN, GEORGE J..... o .. The voyage of H. M. 8. Challenger. Zoology.  Report on the Tlydroida dredged hy
H. M. & Challenger during the years 18731876, Part I1. - The Tubularing, Cory-
morphinae, Campanularina, Sertularinge, and Thalamophora. 1888,
Original degeriptions of the genera Stanrotheea and Dictyocladinm, and of Sertu-
bevellec filiformis, S, clousa, S.ocatena, Soeylindvitheca, S, quadrifide (under name of
Thudaria quadridens), Sevtularvioa challengeri (under name of Desmoscyphus pectina-
tus), Sertulavia versloysi (ander name of Desoscyphus gracilis) .
Barg, Wo M oo ool On the Hydroida of Southeastern Australia, with deseriptions of supposed new species,
and notes on the genus Aglaophenia.  Mclbourne, 1881, (Journal of the Miero-
scopical Society of Vietoria, 11, p. 1)
Valuable as recording occurrence in Australia of a few American forms.

Bave, Wo M oL . Catalogue of the Australian ITydroid Zoophytes.  Sydney, 1884,
Clontaing good systematie discussions, and descriptions of Sertularidee.
Bare, Wo M oo ool Some new and rare Hydroida in the Australian Mugeum Collection.  (Proceedings of

the Linnwan Society of New South Wales, 2d series, 111, June 27, 1888, p. 745.)

Contains original description of Synthecivin eylindricum.

Bepor, Mavrick, and Prerer, Résultats des Campagnes Scientifiques accomplies sur son Yacht par Albert Ier, Prince
Camirpi. Souverain de Monaco.  Fascicule XVIII.  Hydraires provenant des campagnes de
V1lirondelle. 1886-1888. . Monaco. 1900.

Unrivaled ag a perfeet sample of illustration and of bookmaking, so far as the

literature of the TTvdroids is concerned.
Beran, RoS oo oo il Goplepolyper (vdroider) fra Kara Tlavet. 1887, p. 331, (The rerial in which this
' was published is not indicated in the copy in posscssion of the author.)
Iixtends the known distribution of several sertularians to the Aretic Sea.
Boxyevie, KristiNeg oo oo The Norwegian North Atlantic Expedition, 1876-1878.  Zoology. Hyvdroida. Chris-
tiania, T899,

A valuable work, especially in adding to our knowledge of both the geograph-
ical and bathymetrie distribution of several sertularians,

CarLkins, Gary N ___.._ ... Some Hydroids from Puget Sound.  (Proecedings of the Boston Society of Natural
History, XXVIIL, No. 13, January, 1899, p. 833.)

Extends known range of several species of Sertularidi.

Crark, S0 F ool Report on the Tydroids collected on the coast of Alaska and the Alentian Islands by
WL I Dall, UL S0 Coast Survey, and Party, from 1871 to 1874 inclusive.  (Proceed-
ings of the Academy of Nataural Sciences of Philadelphia, 1876, p. 209.)

An important paper eontaining original deseriptions of Thuiaria dalli (vnder
namce of Seefidavia enpressoides), Adbictinaric rariabilis, A. inconstans, Thuiaric thuia-
rioides, T'ovolnsta, Tooplionosa, Abictinario turgida, Ao gigantea, Sevtilareila pinnata.
It also extends the known geographical distribution of a number of well-known
species of Sertularidee.

Crarg, S, F _oooo ...l The Hydroids of the Pacific Coast of the United States, south of Vancouver Island.
With a Report upon those in the Muxeum of Yale College.  (Transactions of the
Connecticut Academy, TT1 1876, p. 249.)

Giives a list of seven species of sertularians, some of which had not been

hefore reported from the Pacific coast.
Crarke, SO F oo o L Report on the Hydroida collected during the Exploration of the Gulf Stream and
Gulf of Mexico by Alexander Agageiz, 1877-78. (Bulletin of the Museum of Com-
parative Zoology, V, No. 10, 1879, p. 239.)
Extends known range of Sertularic cornicina (under name of S. complera) and
of geveral other gertularians.
ARKE, SO oL Reports 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, carvied on by the U. 8. Fish Commission steamer Albatross
during 1891, Lieut. Commander Z. L. Tanner, U. S. Navy, commanding. XI. The
Hydroids.  (Bulletin of the Musenm of Comparative Zoology, XXV, 1804, p 71.)
Original deseription of Sertularella tropica (under name of Sertadarvic variabilisy.
CovaaTrey, MILLEN ... __. Critical Notes on the New Zealand Iydroida, Suborder Thecophora.  (Annals and
Magazine of Natural History, 4th series, NVII, 1876, p. 22.)
Finds Seetnlaric prndle in New Zealand.
Driescerr, Haxso oo oo .. . Tektonische Studien an Hydroidpolyper, Jena, 1890, p. 189.

Discusses the mode of branching and the order of suecession of the persons of

the hydroid colony.

"When both the generie and «pecific names have heen changed, the original name is given.  Where the generie
name only has heen changed, the original name is not given.
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D’Ussax, Wo S Moo oo L The Zoology of Barents Sea.  (Annals and Magazine of Natural History, 5th series,
VI, 1880, p. 253.)
Adds geveral gpecies of hydroids to those known to occur in the Aretie Ocean.

Erous, Joux coooooooooo.... 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.

A monumental work, giving original descriptions of a number of spccies, but
under Knglish names, the hinomial system not having at that time been adopted.

Frris, Joux, and SoLaNDEE, . . The Natural Tlistory of many curions and uncommon Zoophytes, collected from various

Daxien parts of the globe by the late John Ellis, esq., . R. 8. London, 1786.

In this work the specics deseribed in the preceding, and others, receive their
binomial designations.  TLinntceus had, in the meantime, however, applied these
binomials, and so receives the eredit of being the original deseriber according to
our present system.  The work contains strictly original descriptions of Thuiaria
lonchitis, Abictinaria filicule, and Pasythea quadiridentata.

Fanricrus, Oto _ ... _.._.. Fauna Groenlandica Systematica sistens Animalize, MDCCLXXX,

Containg the carliest report regarding the occurrence of some of the sertula-
rians in Greenland.

Frwkes, J. Waurkr ... .. Reports on the Results of Dredging under the Supervision of Alexander Agassiz in the
Caribbean 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,”” Com-
mander J. R. Bartlett, U7. 8. N., commanding.

Report on the Acalephwe. (Bulletin of the Museam of Comparative Zoology,
VI, No. 7, 1881, p. 127.)  Contains the original description of Sertdarello formosa.

Fewkes, J. WaLTkr. ..o ... An aid to the Collector of the Cwelenterata and Echinodermata of New Ingland.
(Bulletin of the Iissex Institute, XXII, Nos. 1, 2, 3, 1891, p. 1.)

Designed for popular use.

Forprs, I oo o . ... On the Morphology of the Reproductive System of the Sertularian Zoophytes, ete.

: (Annals and Magazine of Natural History, XIV, 1844, p. 385.)

Interesting as ascientific curiosity.  The writer discusses the analogics between

the reproductive systems of plants and hydroids.

GorrLp, AvGustus A (ool \ report on the Invertebrata of Massachusetts, comprising the Mollusca, Crustacea,
Annelida, and Radiata.  Cambridge, 1841, Reports Sertwlaria pinnata Pallas,
GrAay. Joux Enwarno__.o.. List of the Specimens of British Animals of the Collections of the British Muscum.

Part [, Radiated Animals.  London, 1847.
Contains the original desceription of the genus Sertularello.

HAaMasy, Orro. ... .. Der Organismus der Hydroidpolypen.  (Separat-Abdruck aus der Jenaischen Zeit-
schrift fiir Naturwiscenschaft, XV, New Series VI Jena, 1882, pp. 1-72.)

A general morphological digeussion of the Hydroida.

Harcrrr, Croarees W oo oo Synopses of North American Invertebrates. XIV. The IHydromeduswe. Part 11, p. 379,
(American Naturalist, XXXV, 1901.)

A compilation.  Ugeful in determining the common species of the New Eng-
land coast, but far from complete.

Harrravs, CLEMENS. .. ... .. Dic Hydromedusen Tlelgolands. 2. Bericht. (Beitriige zur Meeres-Fauna von Helgo-
lands, X, Wissenschaftiche Meeresuntersuchungen herausgegeben von der Kom-
mission zur Untersuchung der deutschen Mceere in Kiel und der biologischen
Angtalt auf IHelgoland, n. {., 1T, Heft. 1, Abth. 2.) 1897,

A valuable work, but containing little of interest conéerning the Sertularidee,
except a small faunal list.

Harrravs, CLEMENS.._______ Revixion der Sertularclla-Arten.  (Sonder-Abdruck aug Band XVI. der Abhandlungen
aus dem Gebiete der Naturwissenschaften.  Herausgegeben von Naturwissen-
schaftlichen Verein, Hamburg, 1901, Reprinted from a separate dated 1900.)

A work of the highest rank.  No original descriptions, hut new names are
given in three cases, Sectolarelle guadeifida (for Thuiaric qnadridens Allman)
Sertubarella altmani (for Sertulavic unilateralis Allman), and S. tropica (for S. variabilis
Clarke).  The work contains an excellent systematic discussion, extensive tables
of synonymy, and complete record of the known geographical and bathymetrie
distribution of the genus.

TIARTLAUB, CLEMENS. _._...... I ydroiden aus dem Stillen Ocean. - Krgebnisge einer Reise nach dem Pacifie (Schauing-
land, 1896-98). (Zoologische Jahrbiicher: Abtheilung fiir Systematik, Geographie,
und Biologice der Thicre.  Jena, May 31, 1901, p. 849.)

Largely a compilation.  Containg the original deseription of Sertularella nana.



140 AMERICAN HYDROIDS.

HeLvkr, CAM oo aaaan Die Zoophyten und Echinodermen der adriatischen Mecres. (Herausgegehen von der
k. k. zoologisch-hotanischen Gescllschaft. Wien, 1868.)
Interesting, on acconnt of geographical distribution of some well-known ser-

~
tularians.
Hi~exs, Toesas Hoo o o oo A Catalogue of the Zoophytes of South Devon and South Cornwall.  (Annals and

Magazine of Natural Tistory, 3d series, V1L 1861, p. 251.)

Containg the original deseription of Nevtwlarella fusiformis.

HiNcks, Tonosas oo oo A History of the British Hydroid Zoophytes, London, 1868,
A very Important work.  Original deseription of the genus Hydrallmania.
Mineks, Toovas oo oo .. On Deep-water Hydroida from Teeland.  (Annals and Magazine of Natural ITistory,

Jth series, NI, 1874, p. 146.)
Contains the original deseription of Sertilarvella yewiculata.

JOHNSTON, (VEORGE __ ... __..: \ History of the British Zoophytes, 24 ed., London, 1847,
One of the British classies.
Kircnesravkg, Go oo oo 0 Neue Sertulariden aus verschiedenen Hamburgischen Sammiungen, nebst allgemeinen

Bemerkungen tber Lamonronx’s Gattung Dynamena. Dresden, 1864,
A systematic diseussion of Sertuderic and Dimeanena. Exceellent figures.

Kircnesraver, G, .o .. _.Nordische Gattungen and Arten von Sertulariden; (Abhandlungen aus dem Gebiete
der Naturwissenschaften herausgegeben von Naturwissenschaftlichen Verein in
Hamburg, VI, Pt 3, 1834)

Contains deseriptions of many sertularians.  Proposes the genus Abiclivaria.
Orviginal description of Thuiavia elegans, T. annndate, Sevtulavella contorta, S. alhida,
S, subdichotona, N.sieboldi,

Lavarck, J. B. P Al deo oo Histoire naturelle des animaux sans vertthres.  2nd edition, 1836,

A classie work.  Restricts the genus Sertularic by setting off the genera
Autenmdaria and Ploonderic.

Lavorrovx, J. Vo Foooooo .. Fxtrait Cun mémoire sur la classification des Polypes coralligtnes non enticrenient
pierrenx (Nouveau Bulletin des Sciences par fa Sociéteé philomatique de Paris, 11T,
Paris, 1812,

An important paper.  Defines Dyncanena, Nertularic; and Pasythea, and sets
aside the Campanularians and Plumalarians from the Sertularidee.

Lamourovrx, J. V.o Moo ... Hixtoire dex Polypiers coralligtnes flexibles vulgairement nommés Zoophytes.  Caen,
1816,

Containg descriptions of all sertulariang known at that time. - No new species.
A good bibliography.

Lavovroux, J. Vo oo ... Lixposition méthodique des Genres de Pordre des Polypiers, avee leur dexeription et

celle des principales esplees, ligurées dans 84 planches; ete. Paris, 1821,
Original description of Nevtularelln gayi.

Lexpesrerd, Rovoxo oo oo The Australian Hydromeduse,  (Proceedings of the Linmean Society, New South
Wales TN, N. 18845, pp. 206-241,401-420).  Containg an claborate systematic
discussion of the Hydroida, and reports some gpecies of sertularians that are also
found in American waters,

Levissey, G. M. R. ... Meduser, Clenophorer og Hydroider fra Grimlands Vestkyst telligened Benuerkninger
om Hydroidernes Systematik.  (Saertryk af Videnskabelige Meddelelser fra der
naturhistoriske Forening, 1892, Kjgbenhavn, 1892) p. 1.)

A very valuable paper, especially in its mastetly systematic discussions and
investigations concerning the operculum.  Containg original description of Thuiaria
Sabicii and Selaginopsis alternitheea,

Levinsex, Go MO RO . Om Fornyelsen af Erneeringsindividerne hos Ilydroiderne.  (Same publication ag
above, 1892, p. 12.) :

Another paper containing a discussion ol the operculum, and also of the
reduplication of the hydrothecal margin. :

Linnmos, oo oo . Systema Naturie per Regna Tria Nature secundum Classes, Ordines, Genera, Species,

cam characteribus Differentiis, Synonymis, Locix. 10th edition, 1758,

Our present nomenclature heing based on the gystem of Linnweus, this work
is an indispensable elassic. It contains the original binomial descriptions of the
following species: Sevfularia pumila, S, operenlata, Diphasic rosacea, D tamarisea,
Thiviavia eupressina, T. argentea, T thiga, ypdvallmania faleata, Abietinaria abictina,
Sevtrdarella rugosa, S, polyzonias, and Seluginopsis cedrina.

___________ Gymmnophthalmata of Charleston Harbor.  (Proceedings of the Elliott Society, I,

No. 1, 1838, p. 105.)
An American classic.  Original description of Sertularvia cornicina.

McCruADY, JOHX
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MARKTANNER-TURNERET- Die Hydroiden «es k. k. naturhistorischen Holmuseums, (Annalen des k. k. natur-
SCHER, (FOTTLIEB. historischen Hofmuseums, V) Pt 2, 1890, p. 195.)

An important work, especially in its systematic discussions.  Proposes the
gencra Calyptothuiaric and Monopoma that are not adopted in this work.  Contains
a good bibliography, and original deseriptions of Sertwlaric tubudiformis and Sertn-
lorellec magellanica.
MEerescakowsky, C ...oo.__. New Hydroida from Ochotsk, Kamtschatka, and other parts of the North Pacitic Ocean.
(Annals and Magazine of Natural listory, Hth series; 11, 1878, p. 435,
A comprehensive treatmentof Nelayinopsis. Original deseriptionsof S, friserialis,
S. pinnata, Abietinaric compressa, and Sevbiderella elaykii,
Meves, FoJ V.o .. Beitriige zur Zoologie, gesammelt anf ciner Reise um die Krde.  Kaiserliche Leo-
poldino-Carolinische deutsche Akademie der Naturforscher, XVII, 1835, pp. 1-125.
Containg the original desceription of Sevfularella picta.
MurrAY, ANDREW . ... _. Desceriptions of new Sertularidie from the Californian Coast. (Annals and Magazine
of Natural History, 3d series, V', 18360, p. 250.)
Original deseription of Sertularella greened (under name of Sertulerio tricuspida)
and Diphasic copiicnlata.
Noraax, Ac M. oLl Note on Selaginopsis (=LPolyserias hineksiiy Mercschkowsky) and on the circumpolar
distribution of certain Iydrozoa.  (Annals and Magazine of Nataral History, 5th
series, 1, 1878, p. 189.)
Contents denoted by title.
Nureixe, CoC oo Jahama Jxpedition.  (Bulleting from the Laboratories of Natural History of the State
University of Lowa, [T}, Nox. | and 2, J895.)
Original desceription of Nestolareella qucad rate.
Nurriva, CoC oooooooo .. Hyvdroida from Alaska and Puget Sound.  {Proceedings of the ULRC National Muaseum,
XXI, No. 1171, 1899, p. 741).
Original description of Ilydrallinanic distans.  Discusses geographical distriba-
tion.
Nevrrixa, C.C Looooooooo. The Hydroids of the Woods Hole Region. (Bulletin of the UL 8. Fish Conunission for
1849, 1901, p. 323.)
Serves for identification of =ertularians of the region.
Nvrring, CoC ool apers from the Harriman Alaska Expedition, XX, The Hydroids,  (Proceedings of
the Washington Academy of Sciences, 1, pp. 157-216, May, [901.)
Discussex faunal regions of North Pacitic Coast, and civcumpolar distribution.
Original deseviptions of Abictinaria cocl; Diphasio neaidi (ander name of  Thdearin
clegaoes ), and Abictinarica costala,
D’ ORBIGNY, ALCIDE...... _._. Vovage dans " Amdérique Méridionale, exdéenté pendant lex anndes 1826, 1827, 1828
1829, 1830, 1S31, 1832, ot 1833, V, Pt. 41 Zoophytes, Paris, 1339 et 1846,
Original deseriptions ol Sertudericc podehella, Sevtudarelle patagonica, and S,
milneana.  lxcellent fioures.

August, 1860, (Canadian Naturalist and Geologist, December, 1863.)
Indicates new range for =ome well-known speciex.
Semunpsson, Booo ooooll. Bidrag til Kundskaben ons de Islandske Hydroider, 1902,
Valuable on account of data regarding geographical distribution.
Naws, Go Ol Bidrag til Kundskaben om Norges Hydroider.  (Seerskilt aftrykt af Videnskabelige-
Selskabets Forhandlinger for 1873, p. 1)
Containg valuable data on distribution, and the original deseription of Thatiaria
tenerd.
ScuxemEegR, Karn Cavriro. . Hydropolypen von Rovigno, nebst Uebersicht iiher das System der Hydropolypen im
Allgemeinen.  (Zoologische Jahirbiicher, Abtheilung fiir Systematik, X, 1897,
p. 472.)
Contains a good systematic discussion of the relationship of the families of
Hydroida, and the genera of the Sertularidae.

Scrveze, Fraxz Emnarp _ o Nordsee Expedition, 1872, T11, Coelenteraten, 1874, p. 121,
Containg extensive tables showing geographical and bathymetrie distribution.
Stivp=oN, WILLIAM . ____.___. Synopsis of the Marine Invertebrata of Grand Manan, or the region about the Mouth

of the Bay of Fundy, New Brunswick.  (Smith=onian Contributions to Knowl-
cdge, VI, Article V) 1854.)
Clontaing original deseriptions (without figures) of  Thiaric lativseala, and
CSertularice producte™ which gecmis to be asynonym of Diphasia tianarisea,
THALLWITZ, JOHANNES .o _.._. Ueber die Entwicklung der Mannlichen Keimzellen hel den Hydroiden.,  (Jenaische
Zeitschrift, NVIIIL, 1885, p. 385.)
Dixcusses the origin of the spermatozoa in Sertelarello polyzonias.
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!
Tromeson, Arey Wo_o__ . On some new and rare Hydroid Zoophytes (Sertulariidie and Thuiariidie) from Aus-
tralia and New Zealand. (Annals and Magazine of Natural History, Sth series,
1, 1879, p. 97.)
Describes the only known Selaginopsis from the Southern Hemisphere.

ThorNeLy, Lavrs Roscor. .- The Hydroid Zoophytes collected by Doctor Willey in the Southern Seas.  (Reprinted
from . Willey’s Zoological Results, Part 1V, p. 456,  Cambridge University Press,
1899.)
Gives new record for Serfudario prndla and Pasythea quadridentala.
Torrry, Harry Bean..__ ... The Hydroida of the Pacific Coast of North America. - (University of California Publi-

cations, Zoology 1, pp. 1-104. Novewmber, 1902.)
An important work, containing digcussion of geographical distribution on the
Pacific coast, and original descriptions of Sertularclle dentifera, Sertidaric desmoides,
and L hiefinaric lraske.
VARENNE, ANDRE DE_ ... .. Recherches sur la Reproduction des Polypes Hydraires.  (Arcehives de Zoologie expéri-
mentale ot générale, X, Paris, 1882, pp. 1-100.)
Includes an account of the embryology of Nevtuluric ynunila.

Vg, A L., and Report upon the Tnvertebrate Animals of Vineyard Sound and Adjacent Waters,
Syri, N L with an Account of the Physical Characters of the Region.  (Report of the Com-

missioner of Fish and Fisheries, 1871-72, pp. 295—478.)
A valuable work, giving the habitat and local distribution of many sertula-
rians.
Verrine, A lGoooooii0 Preliminary Check-tist of the Marine Invertebrata of the Atlantic Coast, from Cape
Cod to the Gulf of St. Lawrence.  (Prepared for the U, 8. Commission of Fish and
Fisheries, 1879, Author’s edition, New Haven, June, 1879, pp. 1-32.)
Containg a list of 20 species of sertularians, many of which are first reported in
America in numerous short papers by the same author.
Versuovs, JoJuNg oo .. Hydraires Calyptoblastes recueillis dans la Mer des Antilles pendant Pune des Choisicres
accomplis par le Comte R. de Dalmas sur son yacht Chozalie. (Mémoires de la
Socidté zoologique de France, X1 Pt. 1, p. 29, Paris, 1899.)
Contains the original deseription of Sevtuderio brevieyatlins,
WEISMANN, AvGusro ... Die entstehung der Sexualzellen bei den Hydromedusen.  Zugleich cin Beitrag zur
Kentniss des Baus und der Lebenserscheinungen dieser Gruppe. Jena, 1888,
Contains a good account of the origin of the sex cells in Sertulario pumile and
Nerlularella polyzonias.
Winrreaves, J. Koo oo ool Catalogne of the Marine Invertebrates of Eastern Canada (Geological Survey of
Canada), 1902,
Valuable for material on geographical distribution.  Gives new locality for
Nertulerella fusiforms.
WINTHER, GKORG .. _o........ Om Internodicts Bygning og sammensietning hos Sertularierne.  ( Naturhistorisk Tids-
skrift, 1879-80, p. 804.)
Digcusses variation in internodes and position of hydrothecw in five well-known
species of Sertularidie.
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When the title is preceded by an asterisk (*) the references to that work are made on the aathority of
Hartlaul's Revision der Sertularella-Arten. Otherwise the references are made on the authority of M. Bedot’s
Matériaux pour servir & I’Histoire des Hydroides.

*Bexyer and vay Ouvier. Naamlijst van Wormen, in Nederland aanwezig.  (Natuurkundige Verhandelingen
van de Hollandsche Maatschappy der Wetenschappen te Haarlem. D, X'V, 2, p. 1-256.) 1826,

Brrkexizovr.  Synopsis of the natural history of great-Britain and Treland, containing a systematic arrangement
and concise deseription of all the animals, vegetables, and fossils which have been hitherto discovered in these
Kingdoms. London, 1795.

*Birescourt.  Les Hydraires du Pas-de-Calais.  (Bulletin Scientifique de la France et de lu Belgique.) 1888,

Deuxicme liste des Hydraires da Pas-de-Calais.  (Travaux de I’ Institute maritine de I’ Institute Zoologique
de Lille et Wimereux, VII, p. 1.) 1899,

Soppasrr, P. o In: Pallas, .8, Lyst der Plant-Dieren.  Vertaald, en met Aanmerkingen en Atbecldingen voorzien
door I, Boddaert. Utrecht, 1768,

Brecrige Histoire naturelle des Vers, I (Encyclopédie méthodique.)  Paris, 1789.

*(ares.  Prodromus Faunwe Mediterranee, I Stuttgart, 1885.

Cavourst.  Memorie per servire alla storia de Polipi marini.  Napoli, 1785. .

*Curask, pELLE. Memorie sulla storia ¢ notomia degli animali senza vertebre del regno di Napoli.  Napoli, 1828.

*Dusrosasciiasrs.  Zoophytes (Ilistoire naturelle des Zoophytes ou animaux rayonnés par Lamouroux). (Kn-
eylopédie méthodiyue, Histoire Naturelle, Paris, 1791.)

Epwagrns, (rRorGrs.  Gleanings of Natural istory. 3 vols.  London, 1758-1764.

Esper, 15 J. (L Fortsetzungen der Pflanzenthiere. Tt 2. Nirnberg, 1794-1806.

Dic PHanzenthiere in Abbildungen nach der Natur mit Farben erleuchtet. 3 vols., Nirnberg, 1785-1830.

*v. Trzen,  Gronland, geographisch und statistisch beschreiben.  Aus diinisehen Quellschriiten. Stuttgart, 1560.

* fParquantk.  List of New Zealand Hydroida. (Translations of the New Zealand Institute, XX VIII, p. 459, 1895.)

*Granrrr. Ubersichit der Seeticrefauna des Golfes von Triest.  (Arbeiten aus dem Zoolologischen Institute, Wien
und Triest, V, p. 333.) 1884

Groxovivs, L. T. Zoophylacinm gronovianum. " Fasciculus 3, exhibens Vermes, Mollusea, Testacea, ot Zoophyta,
quae in Muaxzeo suo adservavit, examini subjecit. Lugduni Batavorum, 1781,

* Hrrxnotz,  De Weekdieren en lagere Dieven 11, (Natuurlyke Iistorie van Nederland.)  Amsterdam, 1870,

*Iaevporr.  On the hydroids of the Neighborhood of Dunedin.  (Transactions of the New Zealand Institute,
XXX, p. 200.) 1897,

*TloLr.  Rurvey of Fishing Grounds, West Coast of Ircland, 1890-91.  (Proceedings of the Royal Socicety of Dublin,
VI pe 225.) 1892,

ITovrreys, M. Nataurlyke historie of uitvoerige beschryving der Dieren, Planten en Mineralien volgens het
camenstel van den Heer Linnwus,  Erste Deels; Dieren. Amsterdaun, 1761-73.

Janmsox, R, Catalogue of animals of the class Vermes found in the Frith of Forth and other parts of Seotland.
(Memoirs of the Wernerian Socicty, I, for the years 1807-1810.)  Edinburgh, 1811.

Lereciiy, J. Novie Pennatuke et Sertulariee species deseriptie, (Acta Academia Scientiaruny hinperialis Petropo-
litana pro anno 1778.) 1781,

Leveciy, J. Sertularize species due determinate.  (Acta Academia Seientiurum Inperialis Petropolitan:e pro anno
1780.) 1783,

*Lirkes, Clig. A revised Catalogue of the Anthozoa and Calycozoa of Greenland, (T, Ruapert Jones Manual of the
Natural History, ete. of Greenland and the neighbouring regions, prepared for the use of the Arctic Expedition
of 1875.)  London, 1875.

3\ arrLaxn,  Systematische Besehrijving der Dieren welke in Noord-Nederland of aan deszells Kusten vorkomen,
ete. Teiden (2te Uitgave), 1851,

Magarrt, J. ¥Fr. De Plantis Zoophytis ot Lithophytis in Mari Mediterranco viventibus,  Rone, 1776,

#V\onres,  Uber die Thiere der Schleswig-holsteinischen Austernbiinke, cte.  (Sitzungsberichte der koniglich
Preussicchen Akademie der Wissenschaften zu Berlin, Jahrgang 1893, p. 67.) 1893,

*Moren.  Fortegnelse over Gronlands Bloddyr.  Mollusca Gronlandiea in: Rink Grinland geograph. og statizk beskr.
D. 2, p. 75. 1857,
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MitnLer, O. F. Zoologice Danice prodromus, geu animaliunm Danie et Norvegine indigenarum characteres, nomina
et synonyma imprimis popularinm. Hauniwe, 1776.

*Nicnore. Hydrozoa (TTaddon, First Report on the Marine Fauna of the South West of Ireland).  (Proceedings
of the Royal Irish Academy (2), IV, Science, p. 615.) 1886,

Ouivi.  Zoologia adriatica.  Bassano, 1792.

*Pperrer.  Zur Fauna von Sud Georgien.  (Jahrbuch Hamburger Wissenschaftliche Anstalt, Jahrgang V1, p. 37.)
1889. .

Die mniedere Tierwelt dex antarctischen Ufergebietes,  (Neumayer, Iirgebnisse der Deutschen Polar-
Expedition, 11, p. 435.) 1893.

*Prerer. Ergiinzangen za Heller's Zoophyten ete. des adriatischen Meeres.  (Zoologischer Anzeiger, VII, p. 185.)
1884.

*Ravpe.  Die Sammlungen des Kaukasischen Muscums, [ Tiflix, 1809,

*Rinuey, 8t. 0. Ceelenterata from the Straits of Magellan and of the coast of Patagonin.  (Proceedings of the
Zoological Society of London, 1881, p. 102.) 1881,

Saviaxy, J. C. et Avvovix, J. V. Iixplication sommaire des planches de Polypes de U'Egypte et de la Syrie, publides
par J. C. Savigny. (Description de I'Fgypte en Recueil des observations et des recherches qui ont ¢té faites en
Egypte pendant Pexpédition de Parmée frangaise.  Ilistoire naturelle. T, Pt. 4, p. 225.) Darix, 1809.

*Srors.  Bidrag til Kundskab om Throndhjemsfjordens Fauna I. (K. Norske Videnskabelige Selskabets Skrifter.
Jahrgang 1878, p. 9.) 1879,

*TemrLeToN, J. Catalogue of Irish Annulose and Rayed Animals, sclected from the papers of the late J. T. by
Robert Templeton. (Loudon’s Magazine of Natural History, TX, p. 466.) 1836,

Wirnkexs, C. K. and Hexssr, L F. W. o Pallas; P. S, Charakteristik der Thierpflanzen aus dem Lateinischen ubersetzt
und mit Anmerkungen verschen.,  Nirnberg, 1787.



EXPLANATION OF PLATES.

Unless otherwise indicated all of the figures in the plates were drawn by Mre Lilian Hulsebus Crone after origi-
nal camera lucida sketehes from nature by Prof. C. (8 Nutting.  Where figures were copied from the works of other
authors the source is indicated, and the copies were made by Mrs. Crone.

The text figures illustrating the stem, hydranths, and gonophores, unless otherwise indicated, were drawn by
Mr. J. . Paarmann after camera lucida gketches by the author.  All of the other text figures were drawn by Mr.
Paarmann with the aid of the camera Incida, except when copies were made from other publications, in which case
the source i¢ indicated in the explanation of the figures.
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Prare I,

Nertularie pronda Linneus. . Portion of main stem and hranches (enlarged).
Nertularvic pumdla. Side view of hranch, showing gonangium (enlarged).

Sertularic pumila. Pair of hydrothece and expanded hydranth (greatly enlarged).
Sertwlarice cershoysi Nutting,  Portion of main stem and hranches (enlarged).
Sertdaric vershiysi. Part of hranch (enlarged).

Sertularic vershuysi. Branch from another eolony (enlarged).

9. Sertularic versluysi. Pairs of hydrothecw (greatly enlarged).

Prare 11,

Nerbiderice chedlengeri Nutting,  Portion of stem and Dranches from Allnean’s type of Desinoseyplus pectinatus
Allman (cenlarged).

Sertularic challengeri. Part of branch from same specimen (greatly enlarged) .

Sertularia operenlata Linngeus, Portion of hranch with gonangium (enlarged).

Sertudwricc operenlata. A pair of hydrothecie (greatly enlarged).

Sertulaviccoperenlata, Side view of hydrotheea (greatly enlarged ).

Sevtudaric pulehelle (Orbigny).  Portion of branch with gonangium (enlarged).  (After d’Orbigny.)

Sertidavice grdehella. Part of branch with gonanginin (enlarged).  (After Clarke's drawing of Sertulari
Sureeda Trask.)

Sertularic bispinose (Giray ). Part of hranch (enlarged).

Nertularia bispinosa,  Pair of hydrothece (greatly enlurged).

Sertrdaric hispinosa. Side view of branch (enlarged).

Sertularic bispinosa. Side view of hydrotheca (greatly enlarged).

Prare T11.

Sertrdaria desmoides Torrey.  Part of hranch (enlarged).

Sertularia desmoides. Tair of hydrothecae (preatly enlarged).

Sertularic desmoides. End of hydrotheea, showing aperture (greatly enlareed).

Sertuliric ratlduni Nutting.  Portion of branch (enlarged).

Neetudorio rathbund. Tair of hydrothecw: (greatly enlarged).

7. Sertuluric vathhuni.  Lateral views of hydrothece, showing tridentate margins (greatly enlarged).
0. Sertrlaric rathbid, Two other views of margins (greatly enlarged).

Sertularic gracilis Hincks,  Part of branch with gonangium (enlarged).

Prare IV,

Sertularic cornicine {(MeCready).  Colony with gonangia and expanded  hydranths.  Drawn from life
(enlarged).
Sertularic corpicing.  Pair of hydrotheee (greatly enlarged).
Sertularia cornicing.  Gonangium (enlarged).
Sertuleric cornicina.  Side view of colony with parasitic campanularian and its gonangium (enlarged).
Sertularia cornicing.  Part of same colony (enlarged).
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AMERICAN HYDROIDS,
Prark V.

Nertuluria mayeri Nutting,  Basal portion of colony {enlarged).

Sevtrdaric mayeri.  Distal part of stem (enlarged).

Sertularia mayeri.  Side view of stem (enlarged).

Sertularia mayeri.  Hydrothece with collapsible tubular extensions (entarged).

. Sertularia pourtalesi Nutting.  Part of stem (enlarged).
7 g <

Sertularia stookeyi Nutting,  Part of stem and gonanginm (enlarged).
Sertuluria stookeyi.  Pair of hydrothecie (greatly enlarged).

Prare VI

Serluderics brevieyathus Versluys, Part of stem (enlarged).
Sertularice brevieyathns. Side view of stem (enlarged).

. Sertularia flowersi Natting.  Part of stem (enlarged).

Sertularia flowersi. Side view of stem (enlarged)
Sertularia tumida Allman.  Pair of hydrothecie (enlarged).  (After Allmau.)
Sertularic ecigne Allman.  Pair of hydrothecwe (enlarged).  (After Allman. )

Prare VIL

Thuiaria thuje (Liunwens).  Part of hranch (enlarged).

Thuiceria thuje.  Two hydrothecw (greatly enlarged).

Thaiaric thuje.  Single hydrotheea (greatly enlarged).

Thuiaric elegans Kirchenpauer.  Part of hranch (enlarged).  (After Kirchenpauer.)
Thuiavic vobusta Clark,  Side view of hranch (enlarged).

Thutiaria robusta. Front view of branch (enlarged).

Thuiaria robusta.  Part of branch with gonangia (enlarged).

Prars VIIIL

Thitieric thidiarioides (Clark).  Part of stem, showing branch origin (enlarged).
Thuicria thuiarioides.  Pair of hydrotheewre (greatly enlarged).

Thuiaric thuiarioides.  Single hydrotheea, showing operculum (greatly enlarged ).
Thuiaria thriarioides.  Part of branch {enlarged).

6. Tindaria thuiarioides.  Gonangia (enlarged).

Thuiarie polycarpe (Kirchenpaver).,  Part of stem, showing branch origin (enlarged).
Thuiaria polycarpa. Part of hranch (enlarged).

Thuiaria polycarpa.  Side view of two hydrothece (enlarged).

Prarie ITX.

Thuicria kurile (Poeppig). Part of branch (enlarged).

Thiaria kuria.  Single hydrotheea, showing margin (greatly enlarged).

Thuiaria immersa Nutting.  Part of branch (enlarged).

Tlutiaric innnersa,  Hydrotheca (greatly enlarged).

Thuiaria lonchitis (EHis and Solander). Part of hranch with gonangia (enlarged).

7, 8. Thuiaria lonchitis.  ydrothece, showing variation on margin (greatly enlarged).
Thudarie plumadifere Allman.  Part of hranch {enlarged).

Thuiario plionulifera. Part of another colony (enlarged).

Thuiaria plumadifera. Part of main stem, showing branch origin (enlarged).

18, Thularia plumulifera.  1lydrothecw, showing margin (greatly enlarged).

Prare X.

Thitieoria diffuse (Allman).  Part of branch (enlareed).

“ =
Thuwiaria diffuse.  Two hydrotheese (greatly enlarged).

. o - o -
Thuivria diffusa.  Single hydrotheca (greatly enlarged).

" 4 - v =
Thuiaria dalli Nutting.  Part of branch (enlarged).

J = =
Thuiarice dalli.  Part of stem, showing branch origin (enlarged).
K tal Rl ~
Thuiarica dalli.  Two hydrotheewe (greatly enlarged).
o il » -

Thaiaria sinilis (Clark).  TPart of colony with gonangium (enlarged).
Thuiaria similis.  Iydrothece (greatly enlarged).
Thuiarie somilis.  Four hydrothecwe (greatly enlarged).
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Prare X1

Fra. 1. Thoiarvia tubuliformis (Marktanner-Turneretscher). Part of colony, showing main stem and branch origin
(slightly enlarged). :

20 Thuiaria tubuliformis. - Part of hranch (enlarged).

S Thwiaria tnbadforuas. Part of branch with gonangium (enlarged).

4. Thuiaric inbuliformis. Side view of two hydrothece (greatly enlarged).

B, 6. Thuderia tubuliformis.  Fnds of hydrothece, showing marging (enlarged).
7, 8. Thuiaria tubaliformis.  Gonangia (enlarged.)

O Thuiaric tenera (Sars). Tart of colony (enlarged).

10, Thuiavice tewera. Part of braneh (enlarged).

11, 12, Tlwiaria fenera. Fnds of hydrothecv, showing marging (greatly enlarged).
Prare XTI
Fic. 1. Thuiarie fabricii (Levinsen).  Part of branch (entarged).
2. Thaiarin jibriciic - Part of hranch with gonangia {enlarged).
3. Thaivric avgentea (Linnmeus).  Entire hraneh, showing ramification {slightly enlarged).
4 Thediariccargentea. Part of branch {enlarged).
5. Thuiaric argentea. Distal part of branch (enlarged).
6. Tlodrin argentea. Two hydrotheen (greatly enlarged).
7. Thuiaria argentea. Iydranth expanded, drawn from life (greatly enlarged).
8, 0 Thaiuria argeniea.  Gonangia (enlarged).

Prare NI1IL .

Fra. 1. Thuiaria cupressina (Linnaeus).  Part of hranch (enlarged).
20 Thuinrie copressina. Hydrotheen (greatly enlarged).
3. Thedarvic cnpressina. Gonangla (enlarged).
4. Pasythea quadridentata (Ellis and Solander).  Trophosome (enlarged).
5o Pasythea quadridentaia.  ydrotheea and gonanginm (greatly enlarged).
6. Pasythea quadridentata. Side view of group of hydrothecie (enlarged).
Desythea quadridentata,  Side view of two hydrotheea (greatly enlarged).

Puar XTIV,

Fia. 1. Sertuderelle goyi (Lamouronx).  Part of hranch (enlarged).

20 Nevtulurella gagic Part of hbraneh with gonanginm (much less enlarged).

s 4 Nevtulurella goyi. Hydrotheee, showing operenlum (enlarged).
Nevtolavelle gayi. Gonangium (enlarged).
Nevtuldarella guyi (var. vobesta Allman).  Part of branch with gonanginm (enlarged).
Nevtulorella gayi (var. robusta). Part of eolony overgrown with  Filelhun serpens (enlarged ;.

it B ¢
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Prate XV,

Fra. 1. Sertudavella coniea Allman.  Part of hranch (enlarged).
20 Serfulurellin condea, View of margin and operculinm (enlarged ).
B Neetulavella catena (Alman). Part of Allman’s type speeimen with gonangia (enlarged).
4o Nevtularelln guadrate Nutting.  Part of branch (enlarged).
b Sevtularella guadrata. Single gonangiun with parasitie campanularian (;;rr'(tut,ly enlarzed).
6. Nevtulurella quadrata, Part of braneh with gonangia (enlareed).

Prame XV
Fra. 1. Seetulavella fanueri Nutting.  Part of hranch (enlarged ).
2. Nevtrdarellia gewicalata incks (enlarged).  (After Hincks.)
8. Sertulerella patagosica ('Orbigny) (enlarged).  (After ’Orbigny.)
Prare XVIIL

Fra. Lo Serfularelle rugosa (Linngeus). Part of branching colony (enlarged).

2o Nertulurelli vugosa. Colony with gonosome (enlarged).  (After Nutting.)

3. Sertularella rugosa. Three hydrothecn (greatly enlarged). (After Nutting.)

Ao Sertufarella rugosa. Single hydrotheea (greatly enlarged).  (After Nutting. )

5o Nevtularellacrugosa. Top of gonangimn, showing teeth (enlarged).  (After Nutting.)
6. Nertularella areyi Nutting,  Part of eolony (enlarged).
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Prare XVIIIL

Fra. 1. Sertularella tenelle (Alder).  Part of colony (enlarged).
2. Sertulurella tenelln. Fnd of hydrotheea, showing operculum (greatly enlarged).
3o Seetelarella allmend Tlartlaub. - Part of colony (enlarged).
4, 5. Sevtvdurella alhnani. Tlydrotheee, showing margin and opereutum (greatly enlarged).
6. Sectulavella allinani.  Gonangium (enlarged).
7. Sevtulaielle contoria Kirchenpauer.  Part of branch (enlarged).
8. Sertudarella cordorta. Hydrotheca, showing margin (greatly enlarged).
0. Seefularella contorta. Gonangium (enlarged).
100 Sertulvrella atee (Bale) art of branch (enlarged).

Prare NTX.

Fra. 1. Sertularella albida Kirchenpauer.  Part of hranch (enlarged).
2. Sevtularella albida.  Branch with gonangium (ninch less enlarged).
N

3. Nertularella pinnigera Hartlaub,  Part of branch, showing hydranths (enlarged).  (After Allman.)
4o Sevtudovella cylindritheea (Allman). Tart of hranch (enlarged).  (From Allman’s type specimen. )

B Sertularell distans ( Allman).  Part of branch (enlarged ).
6. Sertularella distans. - Two hydrothece (greatly enlarged).
7. Nevtuderelli gigaptea Mereschkowsky (slightly enlarged).  (After Mereschkowsky.)
Prarie XX
Fra. 1. Sertularella cmplorifera Allman.  Part of braneh (enlarged).
2. Sertularelle amphorifera. End of hydrotheca (greatly enlarged).
3. Sevtulavella fisiforuiis Iincks (enlarged).  (After Hineks.)
4. Sertularella fusiformis. Gonangium (enlarged).  (After Tlincks. )
5. Sertulurella picte (Meyen),  Tart of colony (enlurged).  (After Meyen. )
6. Nertularellu pictu. Ringle hydrotheea (greatly enlarged).  (Adter Hartlaub. )
7. Sertulurella picta. Part of branch with gonangium (enlarged).  (After artlaub.)
8. Nevtularella megastoma Nutting,  Part of branch (enlarged).

O Sertularellecanegastoinn. Part of branch with gonangium (enlarged).
10, 11 Sertwdurella solitaric Nutting,  Single hydrotheee (enlarged),
Prari NXT.
Fra. 1. Sertwlarelle polyzonins (Flis and Solander).  Part of hraneh (enlarged).
Sertularvella polyzoniys.  Gonangium (enlarged).
P & [ wed)

3. Sertularella el (Allman ). Part of branch from Allman’s type (enlarged).
o Sertularella elansa. Fad of hydrotheca, showing opereulum, from Allman’s type (greatly enlarged).

[

B Sertularella complera Nutting.  Part of branch (enlarged).
6. Nertuderella complera. Tnd of hydrotheea, showing operenlun (greatly enlarged ).
7. Sertulavella complera.  Gonangium (enlarged).

o’

8, 9. Sertularella compleaa. Gonangia viewed from above, showing teeth (enlarged).
10 Sertubirella pinncta Clark,  Part of colony with gonangia (enlarged).

11 Sevtulurella pinnata. Part of hranch, front view (enlarged).
120 Sevtularella pinnaia. Single hydrotheea (greatly enlarged).

Prare XXII.

Fra, 1. Sertularelle margariiuced Allman. Part of branch with gonangium (enlarged).  {After Allnan.)
2. Sertulurella tuygide (Trask).  Part of colony with gonangium {enlarged).

3. Nertwlarella turgida. Distal part of braneh (enlarged).

4,8, Sertulurella turgida,  Fndg of hydrotheea, showing teeth (greatly enlarged).

6. Sertalurellu sieholdi Kirchenpauer.  Part of branch (enlarged).  (After Kirchenpauer.)

7 Sevtulayella sicholdi. Gonanginm (enlarged ). (After Kirchenpauer. )

8. Sertulavella snbdichotoma Kirchenpauer.  Part of colony, showing branching (enlarged).
D Sertularelle subdichotoma.  Iydrotheea, showing margin {greatly enlarged).

0. Sevtularelln suldichotoma,  Fnd of hydrotheea, showing opereulum (areatly enlarged).
L1, 120 Sertulupella suladichotoaa.  Gonangla (enlarged ).

Prare NNIIILL

Frao 1.0 Sertedavella filifornis { Allman).  Branch with gonangium, from Allman’s type specimen (enlarged).

2, 8. Nevtwlavella filiforinis. 1lydrothec, from sume specimen (greatly cenlarged).

4 Nevtularelle quadyifida Hartlawh, Part of Allman’s type of Sertulavia quedridens ATlnan (enlarged).

v Sertularella quadrifida, Thirce hydrothece from same specimen (greatly enlarged).

6, 7. Nertularello quaddreifidda. Hydrotheew Trom same specinmen, showing teeth and operenla (greatly enlarged).
8 Sertulurella eridionalis Nutling. Part of branch with gonangium (enlarged).

O Neetulavellacneridionalis. Single hydvotheen, showing teeth and operculum (enlarged).
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Prarz XXI1V.

Fra. Lo Sertularelle elegans Nutting.  Tart of colony with gonangium (enlarged).

2. Sertdarellumilneana ((POrbigny).  Part of hranch (enlarged).

3,4 Sertularelle imilneana.  Fnds of hydrothece, showing teeth and opercula (greatly enlarged).
A Sertularella weilneana.  Gonanginm (enlarged).
6. Sertularella magellanica (Marktanner-Turneretscher).  Lower part of colony (enlarged).

g . .
7. Sertwlavella magellanica.  Distal part of colony (enlarged).
- Nertularvella magellanica.  Tnd of hydrotheca, showing teeth (enlarged).
B 3 o =
8. Nertularelle minuta Nutting.  Part of colony with gonangium (enlarged).
). Sertwlarelln minute.  End of hydrotheca, showing teeth (greatly enlareed).
& t La) }3 b

*
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Prare XXV.

Fra. 1. Sertwlarellic dentifera Torrey.  Part of colony (enlarged).  {After Torrey.)
2. Sertularella dentifera. Two hydrothecie, showing reduplicated marging (enlarged).  (After Torrey.)
3. Sertuwlurella tricuspidate (Alder).  Part of colony (enlarged).
4, 5. Sertulavella tricuspidate.  (Gonangia (enlarged).
6. Sertularella tricuspidata (large form from Alaska).  (Part of colony enlarged. )
7. Sertularella tricuspidata. - Single hydrotheea (greatly enlarged).
Prare XXVI.
Fra. 1. Sertularella levinseni Nutting.  Part of colony with gonangia (enlarged).
2. Sertularella levinseni. End of hydrotheea (greatly enlarged).
3. Sertularellu tropice Hartlaub.  Tart of colony (enlarged). (After Clarke.)
4 Sertularella tropica.  Gonangium (enlarged).  (After Clarke. )
5. Sertularello clarkii Mereschkowsky.  Part of colony (enlarged). (After Mereschkowsky.)
6. Nertularelle nana Hartlanh.  Part of branch (enlarged).  (After Hartlauh.)
7 Sertularellic episcopis Allman.  Part of colony with gonangia (enlarged). (After Allman.)
Prare XXVII.
Fia. 1. Sertulirelln magna Nutting.  Two hydrotheee (much less enlarged than other figures).
2. Nertularella formose Fewkes.  Branch overgrown with parasitic campanularian (enlarged).
B Sertulavella formosa. Part of Allman’s type of Sertularia integritheere Allman (enlarged).
+o Sevtularella formosa. Part of stem with gonangia (enlarged).
& Nertulerelle Tartlanbi Nutting.,  Part of stem showing hranch origing (enlarged).
Prare NXXVTIIIL
Fii. 1. Dictyocladivm flabellin Nutting.  Part of colony with gonangia (enlarged).
20 Dictyocladivon flabelln.  Part of hranch (enlarged).
3. Dictyocladivm flabelbhon,  Tnd of hydrotheca, showing teeth and operculum (enlarged).
4. Diphasic yosacen (Linnweus).  Branch with female gonangium (enlarged ).
5. Diphasiv rosacea. Side view of hranch with gonangium (enlarged).
6. Diphasicc tamarisca (Tinnens).  Two pairs of hydrothece (enlarged).  (After Hincks.)
7. Diphasia twnarisea. Portion of colony with gonangia (enlarged).  (After Hincks.)
Prare XXIX.
Fie. 1. Diphasia corniculata (Murray).  Part of colony (enlarged).  (After Murray.)
2. Diphasia fullar (Johnston).  Part of colony, showing hranching (enlarged).
8. Diphasia fullar.  Front view of branch (enlarged).
4. Diphasic fallne.  Part of hranch with gonangium (enlarged).
3. Diphasiv fillae. Paiv of hydrotheem (greatly enlarged).
6. Diphasia fallur. End of hydrotheea, showing operculum (greatly enlarged).
Prare NXNX.
Fsao Lo Diphasia tropica Nutting.  Part of colony (enlarged ).
2. Diphasia digitalis (Busk).  Front view of hranch (enlarged).
3. Diphasia digitalis. - Side view of branch (enlarged). ‘ )
4. Diphasic digitadis. - Part of Allman’s type of Deswoscyphas acanthocarpus Allman (enlarged).
5. Diphasic digitalis. - Distal ends of two hydrothecie, showing the hood-like operenlum (greatly enlarged).
6. Diphasio digitalis.  Single hydrotheea, showing what appear to be opercular muscles (ereatly enlarged).
T Diphasia digitalis. Gonangium (enlarged).
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Prare XXXI.

Fi16. 1. Diphasia pulchra Nutting.  Two hydrothecse (greatly enlarged).
2. Diphasia pulchra.  Part of colony (enlarged).
3. Diphasia pulchra.  Part of branch (enlarged).
4. Diphasia paarmanni Nutting,  Part of branch with male gonangia (enlarged).
5. Diphasia paarmanni. Female gonangium (enlarged).
6. Diphasia paarmanni.  End of hydrotheca, showing operculum (much enlarged).
7. Diphasia kincaidi (Nutting).  Distal end of branch, with gonangia (enlarged).
8. Diphasia kincaidi.  Four hydrothecie (greatly enlarged).
9. Diphasia kincaidi.  Gonangium (greatly enlarged).

Prare XXXII.

Fis. 1. Abietinaria abictina (Linnzeus).  Part of colony (enlarged).

2. Abietinaria abieting.  Part of a hranch (much less magnified).
3. Abietinaria abietina. - Two hydrothecte, showing operculum (imuch enlarged).
4. Abietinavic variabilis (Clark).  Part of colony, showing hranching (enlarged).
5. Ldbictinaria variabilis. Four hydrothece (much enlarged).
6. Abictinaria variabilis.  Group of gonangia (enlarged).
7. cAbietinaria variahilis.  Gonangium (greatly enlarged).,
Prare XXXIII.
Fia. 1. Abictinarvia inconstans (Clark). Tart of colony (enlarged).
2. Abietinaria inconstans.  Part of branch (enlarged).
3. Abietinaria coei (Nutting). Part of branch, with gonangia (enlarged).
4. Abictinaric coel.  Single hydrotheca, showing sinuation of margin (enlarged).
8. dbietinaria eoei.  Top-shaped gonangium (enlarged).
6. Abietinaric traski (Torrey). Part of colony, showing hranching (enlarged).
7. Abictinaria traski.  Two hydrothecic (greatly enlarged).
8, 9. dbietinaria traski.  Tnds of hydrothecte, showing opereula (greatly enlarged).

10. Abictinarvia traski.  Branch, with gonangium (enlarged).
11, Abietinaria traski.  Three hydrotheee from another colony (greatly enlarged).

Prare NXXIV,

Fic. 1. Abietinaria filicula (Fllis and Solander).  Part of hranch (much enlarged).
2. dAbictinaria amphore Nutting.  Part of branch (enlarged).

3. Abictinaric amphora.  Distal part of branch (enlarged).

4. Abietinaric cmnphora.  Part of branch, with gonangium (enlarged ).

5. Abictinavic anguina (Trask). Part of branch, with very slender hydrothece (enlarged),

6. Abietinaric anguina.  Part of branch with gonangia (enlarged).

7. Abietinaria anguina,  Single gonangium (enlarged).

Prare XXXV,

Fic. 1. Abictinaria graeilis Nutting.  Part of colony with gonangium (enlarged).

Abietinaria gracilis. - Four hydrothece (greatly enlarged).

Abietinaria compressa (Meresehkowsky).  Part of hranch (enlarged).  (After Mereschkowsky. )
Abletinaria compressa. - Single hydrothece (much enlarged).  (After Mereschkowsky. )

. Abietinaria alezanderi Nutting. Part of stem and branches (enlarged).

Abietinaric alexanderi.  Part of branch and gonangium (enlarged).

. Abietinaria alexanderi.  Gonangium, showing meridional lines (enlarged).

8. Abietinaria alexanderi.  Gionangium (much cnlarged).
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Prate XXXVI.

Fra. 1. Abietinaria greenei (Murray).  Part of branch (enlarged).
2. Abictinaria greenei.  Four hydrothecwe (enlarged).
3. Abictinaria greenei.  Pair of hydrothecze with toothed margins (much enlarged).
4. Abielinaria greenei.  Pair of hydrothece with even marging (much enlarged).
5. cAbietinaria greenei.  Side view of hydrotheere (enlarged).
6. Abictinaria greenei.  Side view of hydrotheere (much enlarged).
7, 8. Abietinaria greenei.  Gonangia (enlarged).
9. Abietinaria costula (Nutting).  Part of branch (enlarged).

10. Abhietinaria costata.  Part of main stem, showing branch origins (enlarged).
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Fia. 11. Abictinaria costata.  Four hydrothece (much enlarged).
12, Abictinaria costate.  Group of gonangia (enlarged).
13, Abietinaria annulata (Kirehenpauer).  Part of main stem and branches (enlarged).
14, Abictinaria anmdata,  Part of branch (enlarged).
15. Abietinaria annulata.  Side view of three hydrotheen (enlarged).

Prare XXXVIL

Fie. 1. Abietinaria turgida (Clark). Part of stem and branch (enlarged).
2. Abictinaria turgida.  Gonangium (enlarged).
3. Abietinaria gigantea (Clark).  Part of branch (enlarged).
4. Abietinaria gigantea.  Side view of hranch with gonangia (enlarged).
5. Abietinaria giguntea.  Side view of three hydrotheew (enlarged).

Prare XXXVIIIL

Fia. 1. Iydeallinawia jaleata (Linngeug).  Side view of hranch (greatly enlarged).

2. ydvallmania faleata. Gonangium (enlarged).

3. Iydralliwanic faleate.  Front view of end of hranch (enlarged).

4. Iydrallmania fideata.  Side view of end of branch (enlarged).

5. Iydrallinania distans Nutting.  Part of hraneh, side view (enlarged).

6. Ilydrallinania distans. Front view of branch (enlarged),

7,8. Iydrallmania distans.  Front view of hydrotheee (much enlarged).

9. ITydralbaania distans.  Gonangium (enlarged).

10. Hydrallmania franeiseana (Trask).  Part of colony (enlarged). (After Trask.)
11. Selaginopsis mirabilis (Verrill).  Part of branch (enlarged.

12, Selaginopsis mivabilis.  Gonangium (enlarged).

13. Selaginopsis pinaster (Lepechin).  Part of branch (enlarged).  (After Kirchenpauer.)

Prare NXXNIX.

Fic. 1. Selaginopsis triserialis Mereschkowsky.  Tart of branch (enlarged).

2. Seluginopsis triserialis.  Basal part of branch (enlarged).

3. Selaginopsis plioniformis Nutting.  Part of main stem, hranch and branchlets, showing manner of branchi-
ing (enlarged).

4. Selaginopsis obsoletw (Lepechin). Part of branch (enlarged ).

B. Nelaginopsis obsolefa.  Cross seetion of branch (enlarged).

6. Seluginopsis pinnata Mereschkowsky.  Part of branch (enlarged).

7. Nelaginopsis eylindrieq (Clark).  Part of branch {enlarged).

8. Nelayinopsis eylindrica.  Single hydrotheca (greatly enlarged).

Prare Nl

Fia. 1. Selaginopsis ornata Nutting.,  Part of stem, showing canalieulated caenosare (enlarged).
2. Selaginopsis ornata. - Part of branch (enlarged).
3. Selaginopsis ornata. Gonangium (enlarged).
4. Seluginopsis obsoleta (Lepechin).  Part of branch (enlarged).  (After Kirchenpauer.)
B, Seluginopsis alternitheca (Levinsen).  Front view of part of branch (enlarged).
6. Selaginopsis alleriitheen. Side view of part of hranch (enlarged).

Selaginopsis allernitheca. Gonanginm (enlarged).

Selaginopsis hartlanbi Nutting.  Part of branch (enlarged).

-1
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Prare XLIL

-
Syntheciiom tubithecum (Allman).  Part of colony, showing opposite branches (enlarged).
. Synthecitun vectm Nutting,  Part of colony (enlarged).

2 Synthecuon marginatum (Allman).  Part of branch (enlarged).  (Alter Allman.)
Syrdheeinn robustion Nutting.  Part of colony with gonangia (less enlarged).

Syntheeimm robustion. - Part of branch, front view (enlarged).

Synthecitm rolustum.  Part of hranch, side view (enlarged).

Syntheciton eylindricwm (Bale).  Part of branch (enlarged).  (Adfter Bale.)

Fia.
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EXPLANATION TO PLATE I.

. Sertularic pumile Linneus.  Portion of main stem and branches (enlarged).

. Sertularia pumila.  Side view of branch, showing gonanginm (enlarged).

. Nertularia pumila,  Pair of hydrothecwe and expanded hydranth (greatly enlarged)
. Sertulario versluysi Nutting.  Portion of mnain stem and branches (enlarged ).

. Sertularia versluysi.  Part of branch (enlarged).

. Sertularic versluysi.  Branch from another colony (enlarged).

8, 9. Sertularia verstuysi.  Pairs of hydrothece (greatly enlarged).
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EXPLANATION TO PLATE TI.

- Sertuleria challengeri Nutting,  Portion of stem and branches from Allman’s type of Desmoseyphus peelinalus

Allman (enlarged).

2. Sertularice challengeri.  Part of braneh from same specimen (greatly enlarged).

. Sertvlarin operenlate Linnweus.  Portion of branch with gonangium (enlarged).

- Sertulario opereulate. A pair of hydrothece (greatly enlarged).

- Sertularic operevlata. Side view of hydrotheea (greatly enlarged).

- Sertularia pulchelle (’Orbigny).  Portion of branch with gonangium (enlarged).  (After d’Orbigny.)

- Sertularia pulchella.  Part of branch with gonanginm (enlarged).  (Alter Clarke’s drawing of Sertularia

Surcata Trask.)
Sertularia bispinosa (Gray). Part of branch (enlarged).

. Sertularic bispinosa.  Pair of hydrothece (greatly enlarged).

Sertularia bispinosa.  Side view of branch (enlarged ).
Sertularia bispinosa.  Side view of hydrotheca (greatly enlarged).
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PLATE I1.

NUTTING—AMERICAN HYDROIDS.

SERTULARIDE.



EXPLANATION TO PLATIE I1L

Fro. L. Sertularia desmoides Torrey.  Part of branch (enlarged ).
2, Sertularia desmoides. Pair of hydrotheewe (greatly enlarged ).

3. Seetlaria desinowdes,  Fnd of hydrotheea, showing aperture (greatly enlarged ).

4. Sevtularia vathhuns Nutting.  Portion of branch (enlarged).

5. Neetulavieo vathbuni.  Pair of hydrothece (greatly enlarged).

6, 7. Sertuloric rathbuni.  Lateral views of hydrothecie, showing tridentate margins (greatly enlarged).
8, 9. Sertwlario vathbuni,  Two other views of margins (greatly enlarged).

H

10, Sevtularia gracitis Hincks.,  Part of branch with gonangium (enlarged).
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NUTTING—AMERICAN HYDROIDS. _ PLATE 111,

SERTITT ARTD A




EXPLANATION TO PLATE TV.

Fra. 1. Seetularia cornicina (MeCready).  Colony with gonangia and expanded hydranths.  Drawn from  life

(enlarged).
2, Sertularia cornicina.  Pair of hydrothece (greatly enlarged).
3. Sertularia cornicing.  Gonangium (enlarged ).,
4. Sertularia cornicina. - Side view of colony with parasitic campanularian and its gonanginm (enlarged).
D Nevtidavia cornicina,  Part of same colony (enlarged).
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Fia. 1.
. Sertularic mayeri.  Distal part of stem (enlarged).

3. Sertularic mayeri.  Side view of stem (enlarged).

. Nertularic mayeri.  Hydrothecwe with collapsible tubular extensions (enlarged).
. Sertularie pouwrtalesi Nutting.  Part of stem (enlarged).

. Sertularic stookeyi Nutting.  Part of stem and gonangium (enlarged).

T -

EXPLANATION TO PLATE V.

Sertularia mayeri Nutting,  Basal portion of colony (enlarged).

Sertularvia stookeyi.  Pair of hydrothecwe (greatly enlarged).
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NUTTING—AMERICAN HYDROIDS. PLATE V.

SERTULARIDE.



EXPLANATION TO PLATE VL

Fra. 1. Sertularia brevieyathus Versluys.  Part of stem (enlarged).

. Sertularia brevieyathus,  Side view of stem (enlarged ).

. Sertularia flowcersi Nutting.  Part of stem (enlarged ).

. Sertularic flowersi.  Side view of stem (enlarged).

- Sertedario tumida Allman.  Pair of hydrotheee (enlarged ). (After Allman.)
6. Sertularic evigue Allman.  Pair of hydrothecie (enlarged).  (After Allman.)

|84
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NUTTING—AMERICAN HYDROIDS. PLATE VI

SERTULARIDE,



EXPLANATION TO PLATE VII.

Thacicrin thjee (Linnens) . Part of hraneh (enlarged ).
Thuiavice thuja. Two hydrothece (greatly enlarged).
Thuiewic thija. Single hydrotheca (greatly enlarged).

Thdario elegans Kirchenpaner.,

Part of branch {enlarged).  (After Kirchenpauer.)

Thaciaric robusta Clark,  Side view of hranch (enlarged ).
Theivric robusta. Front view of hranch (enlarged).
Thuiarvic robusta. Part of branch with gonangia (enlarged).
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NUTTING—AMERICAN HYDROIDS. ' PLATE VII

SERTULARID.E,




EXPLANATION TO PLATE VIII.

Fia. 1. Thuiavic thuiarioides (Clark).  Part of stem, showing branch origin (enlarged).
2. Thuinvia thudarioides. Pair of hydrothecie (greatly enlarged).
3. Thuiavia thuiarioides,  Single hydrotheea, showing opereculum (greatly enlarged).
4. Thuiaria thuiarioides,  Part of branch (enlarged).
5, 6. Thuiaria thuiarioides.  Gonangia (enlarged).
7. Thuiaria polycarpa (Pappig). Part of stem, showing branch origin (enlarged).
8. Thuiaria polycarpa.  Part of branch (enlarged).
0. Thuiavia polycarpa. Side view of two hydrothece (enlarged).
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PLATE VIIL

NUTTING—AMERICAN HYDROIDS.

SERTULARIDE.



EXPLANATION TO PLATE IX.
Fra. 1. Theiaria furilae (Paeppig). Part of branch (enlareged),
2. Thuiarice kurile. Single hydrotheca, showing margin (greatly enlarged).
3. Thuiaric immersa Nutting.  Part of branch (enlarged).
4. Thuiaric tminersa. Hydrothece (greatly enlarged).
5. Thuiaria lonchitis (Lllis and Solander).  Part of branch with gonangia (enlarged).
G, 7, 8. Thuiaria lonchitis.  Hydrothecwe, showing variation in margin (greatly enlarged).
9. Thuiaria plrapulifera Allman.  Part of branch (enlarged).
100 Thediaria plumedifera. Part of another colony (enlarged).
11 Thuiaric phonelifera. Part of main stem, showing branch origin (enlarged).
12, 15, Thediaria plumdifera. Hydrothecwe, showing margin (greatly enlarged).

184



PLATE IX.

NUTTING—AMERICAN HYDROIDS.
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EXPLANATION TO PLATE X.

Thuiario difnse (Allman).  Part of branch (enlarged).

Thuiaria diffuse. Two hydrothece (greatly enlarged).

Thuiaria diffusa. Single hydrotheea (greatly enlarged).

Thuiaria dalli Nutting.  Part of branch (en larged).

Thuiaria dalli. Part of stem, showing branch origin (enlarged).
Thoiaria dalli. Two hydrothece (greatly enlarged).

Thidaric similis (Clark).  Part of colony with gonanginm (enlarged).
Thuiaria similis.  Hydrothece (greatly enlarged).

Thuicria similis.  Four hydrothece (greatly enlarged).
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PLATE X.

NUTTING—AMERICAN HYDROIDS.

SERTULARIDE.




EXPLANATION TO PLATE X1
Froo 1. Thuicrio tebnd iformis (Marktanner-Turneretscher).  Part of colony, showing main stem and branch origin
(slightly enlarged).
20 Thuiaria tabadiformis,  Part of branch (enlarged).
3. Thuiaria tubaliformis. Part of branch with gonangium (enlarged).
Thuiaric toboliformis.  Side view of two hydrothece (greatly enlarged).
5. Thuoiaria ubaliformis.  Ends of hydrothece, showing marging (enlarged).
V8. Thwiaria tubuliformis.  Gonangia (enlarged).
O, Thedarice tenera (Sars). Part of colony (enlarged ).
10, Thaticeries tenera. Part of hranch (enlarged ).
11,12, Thuinria tenera.  1nds of hydrotheew, showing margins (greatly enlarged ).

7
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PLATE XI.

NUTTING—AMERICAN HYDROIDS.

SERTULARID.E.




EXPLANATION TO PLATI XII1.

Fiao 1o Thuiaria fubricii (Levinsen).  Part of bhranch (enlarged ).
2. Theiaria fubricii. - Part of branch with gonangia (enlarged).
3. Tlwdaria argentea (Linniens).  Tntire branch, showing ramification (slightly enlarged).
4. Thuiaric argentea.  Part of branch (enlarged ).
O Tladarvia argentea.  Distal part of branch (enlarged).
- Thuiarvia argenten. Two hydrothece (greatly enlarged).
Thuicrion argenteda. Hydranth expanded, drawn from life (greatly enlarged).
8,0 Thatiaric argentea,  Gonangia (enlarged ).
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PLATE XII.

NUTTING—AMERICAN HYDROIDS.

SERTULARTDE.



EXPLANATION TO PLATIE XIII

Thtierice cupressine (Linneeus). Part of hranch (enlarged ).

Thuiaria cupressina. TTyvdrothece (greatly enlarged).

Thuiaric cupressing.  Gonangia (enlarged ).

Pasythen quadridentata (Ellis and Solander).  Trophosome (enlarged).
Dasylhea quadridentata. Hydrotheewe and gonanginm (greatly enlarged).
DPuasythea quadridentata. Side view of group of hydrothece (enlaraed).

Pasythee quendvidentate. Side view of two hydrothece (greatly enlarged ).
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NUTTING—AMERICAN HYDROIDS. PLATE XIII.

SERTULARID.E,




EXPLANATION TO PLATIED X1V,

K. 1o Sevtularella gayi (Lamouroux).  Part of branch (enlarged).

2. Serlwlarelley geryic - Part of branch with gonangium (much less enlarged).

3o Sevtulovell gayi. Tydrothece, showing operculum (enlarged ).

b Neetularello gayi. Gonanginm (enlarged).

G Sertwlarello goyi (var. robusta Allman ). Part of branch with gonangium (enlarged ).

T Neetlarello gayis (var. robusta). Part of colony overgrown with Filellwm serpens (enlarged).
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NUTTING-—AMERICAN HYDROIDS. PLATE XIV.
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EXPLANATION TO PLATE XV.

Fia. 1. Sertularello conica: Allman.  Part of branch (enlarged ).

- Nertularetla conica. View of margin and operculum (enlarged). .

. Sevldarello eatena ( Allman). Part of Allman’s type specimen with gonangia (enlarged ).

. Sertularelle quadrate Nutting,  Part of branch (enlarged ).

. Nerfularella guadrate,  Single gonanginn with parasitic campanularian (greatly enlarged).
Sertulere e quadrate.  Part of branch with gonangia (enlarged).

[=C A R
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NUTTING—AMERICAN HYDROIDS.

PLATE XV.

SERTULARIDA.



EXPLANATION TO PLATE XVI.

Frai. 1. Sertularella tanneri Nutting.  Part of branch (enlarged).
2. Sevtulavelle gendenlate Mineks (enlarged).  (After Hincks.)
3. Sertularella patagonica ('Orbigny) (enlarged).  (After 'Orbigny.)
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NUTTING—AMERICAN HYDROIDS. . PLATE XVI.

SERTULARIDE.




EXPLANATION TO PLATE XVII.

Fra. 1. Sertularella rugosa (Linnens).  Part of branching colony (enlarged).
2. Sertularvella rugosa.  Colony with gonosome (enlarged).  (After Nutting,)
3.0 Sertudarella rugosa. Three hydrothecie (greatly enlarged).  (After Nutting.)
4. Sevtulavella riugosa.  Single hydrotheca (greatly enlarged).  (After Nutting.)
b Sertularvelia rugosa. Top of gonanginm, showing teeth (enlarged).  (After Nutting. )

6. Sertulavella areyi Nutting.  Part of colony (enlarged).
. f= v ;.‘
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NUTTING—AMERICAN HYDROIDS. - PLATE XVII

SERTULARIDE.




EXPLANATION TO PLATE XVIIL

Sevtedecpelle tenello (Xlder). Part of colony (enlarged ).

- Sevtularella tenella. lad of hydrotheea, showing operculum (greatly enlarged).
- Nevtularella allmand Hartlaub,  Part of colony (enlarged).
o Nevlalarella allmani. Hydrothe

v, showing margin and operculum (greatly enlarged).

- Sevtularelle allmani. Gonanginm (enlarged ).
- Nevtularella conforte Kirchenpauer.  Part of branch (enlarged ).

Sertularella contorta. Hydrotheea, showing margin (greatly enlarged ).

. Sertodarvello contorta. Gonangium (enlarged ).
. Nertularvella late (Bale).  Part of branch (enlarged).
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NUTTING-AMERICAN HYDROIDS. PLATE XVIII.

SERTULARIDAE.




EXPLANATION TO PLATE XIX.

- Nevtudavella albida Kirchenpauer. Part of branch (enlarged ).
- Neetulavella albida. Branch with gonangium (much less enlarged ).

Nevialaretla pirigera Hartlanh,  Part of branch showing hydranths (enlarged).  (After Alhman.)

- Neetularella eylindrithece (Allman).  Part of branch (enlarged).  (From Allman’s type specimen.)
CoNeetularello distans (Allman). Part of branch (enlarged).

- Nectudarello distans, Two hydrothecie (greatly enlarged).

o Nevtularelia gigantea Mereschkowsky (slightly enlarged).  (After Mereschkowsky.)
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PLATE XIX.

NUTTING—AMERICAN HYDROIDS.

SERTULARIDZE,



EXPLANATION TO PLATE XX.

Fra. 1. Sertwlarclla conphorifera Allman.  Part of branch (enlarged).

2. Sevtulavella aonphorifera.  End-of hydrotheea (greatly enlarged).

3. Sertulavella fusiformiis Hineks (enlarged).  (After Hincks,)

4. Sertularella fusiformis.  Gonangium (enlarged).  (After Hincks.)

b Seetulavella picte (Meyen).  Part of colony (enlarged).  (After Meven.)

6. Sertulavella picta.  Single hydrotheca (greatly enlarged).  (After Hartlaub.)

7. Sertularella picte.  Part of hranch with gonangium (enlarged).  (After Hartlaub.)
8. Sertulurello megastoma Nutting.  Part of branch (enlarged).

9. Sertularella wegastomea.  Part of hraneh with gonangium (enlareed).

V1. Sevtularelia solitarie Nutting,  Single hvdrotheer (enlarged ).
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NUTTING—AMERICAN HYDROIDS. PLATE XX.

SERTULARIDZE.




EXPLANATION TO PLATE XX

Fia. 1. Sertularella polyzonivs (X1is and Solander).  Part of branch (enlarged).
2. Sertidarella polyzonins,  Gonanginm (enlarged).

Sevtwlarella elansa (Allman).  Part of branch from Allman’s type (enlarged).

Sertadavella clansa. End of hydrotheca, showing operculum, from Allman’s type (greatly enlarged).
Serfulavelle compleaa Nutting.  Part of branch (enlarged).

. Sertularella compleaa. Fnd of hydrotheea, showing operculum (greatly enlarged).

7. Sertulurella complera.  Gonangium (enlarged).

8, 9. Septularella complera.  Gonangin viewed from above, showing teeth (enlarged).
10, Sertrdarella pinpeda Clark.  Part of eolony with gonangia (enlarged).

11, Sevtularelfu pinnata. Part of hranch, front view (enlarged).

12, Sertuleavella pinnata. Single hydrotheea (greatly enlarged).
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NUTTING—AMERICAN HYDROIDS. PLATE XXI.

SERTULARIDA.




EXPLANATION TO PLATIE XXII.

Iwa, 1 Seetalarella margariioecea: Xhman, Part of branch with gonangium (enlarged ). (After Allman.)
20 Nevtudarella turgido (Trask). Part of colony with gonangium (enlarged).
S Sevtdarellic tiegida. Distal part of hranch (enlarged ).
4, b Sevtdarelle turgida. Lnds of hydrothecie, showing teeth (greatly enlarged).
6. Nevetodorella sicholdi Kirchenpauer.  Part of hranch (enlarged ). (After Kirchenpauer. )
7. Neetalarello sicholdi.  Gonangium (enlarged ). (After Kirchenpauer.)
SooSeetalevella sobedichotoma Kirchenpauer.  Part of colony, showing hranching (enlarged ).
O Sertedarellic subdichotoma. Hydrotheea, showing margin (greatly enlarged).
10, Sectwleevello subelichotoma, End of hydrotheca, showing operculum (greatly enlarged).
11, 120 Seetodavella subdichotoma.  Gonangia (enlarged).
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EXPLANATION TO PLATIE NXITIIL

Froo 1o Sevtadarella fififoroes (Alhman ). Branch with sonangio, from Mhman’s type specimen (enlaraed ).
2080 Sevtularella fitoforues. 1yvdrotheee, Trom sane specimen (greatly enlarged).
4o Sevtulacella quadiifida Hartlaub,  Part of Allman’s type of Seetedorio guadeidens Allman (enlareed ).
S Nertlarella goadrifida. Three hydrotheew from same specimen (greatly enlarged) .
G, 7o Sertularella quadeifidea. Hydrotheeie from same specinien, showing teeth and opercula (areatly enlarged ).
SooNSertudarvelloa yperidionalis Nutting, Part of hranch with conanginm (enlarged ).
G Neetodaretla meridwonalis. Single hydrotheea, showing teeth and operculum (enlarged ).
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NUTTING—AMERICAN HYDROIDS. PLATE XXIII.

SERTULARIDA,




EXPLANATION TO PLATE XXIV.

Fra. 1o Sertwlarelle elegans Nutting,  Part of colony with gonanginm (enlarged).
20 Sevtularelio anilneana ("Orbigny ). Part of hranch [enlarged) .

3,k Sectwdarellec snitueana,  Ends of hydrotheee, showing teeth and operenla (greatly enlarged ).
Ao Sevtudarelles wilveane, Gonangium (enlarged ).

G Nevtudarella magellinica ( Marktanner-Turneretscher).  Lower part of colony (enlarged).
i Nertwdavella magellanica.  Distal part of colony (enlarged ).

8o Sevtulavella snagellanica. End of hydrotheea, showing teeth (enlarged ).

O Neetwlarellicaninota Nutting,  Part of colony with gonanginm (enlarged).

100 Sertularellaciniota, Fad of hydrotheea, showing teeth (greatly enlarged ).
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NUTTING—AMERICAN HYDROIDS. PLATE XXIV.
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Fis. 1.
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EXPLANATION TO PLATE XXV,

Sertularelle dentifera Torrey.  Part of colony (enlarged). (After Torrey.)

Sertularella dentifera.  Two hydrotheese, showing reduplicated marging (enlarged).

Sertulavella tricuspidata (Alder).  Part of colony (enlarged).

5. Sertularella tricuspidaia,
5. Nertulavelle tricuspidata (1:
- Nertularella tricuspidata.
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Gonangia (enlarged).
iree form from Alaska).  Part of colony (enlarged).
Single hydrotheca (greatly enlarged).

(After Torrey.)



NUTTING—AMERICAN HYDROIDS. . PLATE XXV.

SERTULARID.E.




Iia. 1.
. Sertudarella
. Nertalarella
. Sertudarella
. Sertadarella
s SNertidarella
. Sertidarelln
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Sevtodarella
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EXPLANATION TO PLATE XXV

fevinseni Nutting,  Part of colony with gonangia (enlarged).

levipseni.  lind of ||_\'(]!‘ul||l'l';l {;_fl"t';lt]_\' enlarged ).

fropica Hartlauh,  Part of colony (enlarged ). (After Clarke.)

tropica.  Gonanginm (enlarged ). (After Clarke.)

elarkii Meresehkowsky,  Part of colony (enlarged).  ( After Mereschkowsky.)
perner artlauh, Part of hranch (enlarged ). (After Hartlaub.)

episcopus AMlman.  Part of colony with gonangia (enlarged).  (After Allinan.)



NUTTING—AMERICAN HYDROIDS ’ PLATE XXVI.
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EXPLANATION TO PLATE XXVIIL

Fra. 10 Septularelle yagna Nutting.  Two hydrothecie (much less enlareed than other ligures).

20 Neetulapeclla formosa Fewkes. Branch overgrown with parasitic campanularian (enlarged).
S SNevtularvella formosa. Part of Alman’s tyvpe of Seetwlavio integritheea Allman (enlarged ).

4 Part of stem with gonangia (enlarged ).

H

. Sertularelloa forimosa.
Part of stemy, showing branch origing (enlarged).

. Sertularella hartlanbi Nutting.
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PLATE XXVII.

NUTTING—AMERICAN HYDROIDS.

SERTULARID.E.



Fra. 1.

s b

FEXPLANATION TO PLATE XXVIIL

Dictyocladivin flabellwin Nutting,  Part of colony with gonangia (enlarged).
Dictyocladivme flabelbin. Part of branch (enlarged).

Dictyocladivin flabellhine, End of hydrotheea, showing teeth and operculum (enlarged).
Diphasia rosaeca (Linngeus),  Branch with female gonangium (enlarged).

Diphasice posacea. Side view of branch with gonanginm (enlarged).

Diphasic fronarisea (Linnwens). Two pairs of hydrotheee (enlarged ). (After Hincks.)
Diphasice tamarisea. Portion of colony with gonangia (enlarged).  (After Hincks.)
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PLATE XXVIII.

NUTTING—AMERICAN HYDROIDS.

SERTULARIDE.
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EXPLANATION TO PLATE XXIX.

. Diphasia corniculata (Murray). Part of colony (enlarged).  (After Murray.)
Diphasia fuller (Johnston).  Part of colony, showing branching (enlarged).

Diphasia fallar.  Front view of hranch (enlarged).

Diphesia fullae. Part of branch with gonanginm (enlarged ).

Dipliasia jallee.  Pair of hydrotheeae (greatly enlarged).

Diphasia fullae.  End of hydrotheca, showing operculum (greatly enlarged).
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NUTTING—AMERICAN HYDROIDS. PLATE XXIX
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EXPLANATION TO PLATE XXX,

e, 1. Diphasia tropiea Nutting,  Part of colony (enlarged).
2. Diphasia digitalis (Busk).  Front view of branch (enlarged).
3. Diphasice digitalis.  Side view of branch (enlarged).
4. Diphasic digitalis. Part of Allman’s type of  Desmoscyplots acanthocarpus Allman (enlarged ).
o Diphasic digitedis. Distal ends of two hydrothecie, showing the hood-like opercalum (greatly enlarged).
6. Diphasia digitalis.  Single hydrotheea, showing what appear to be opercular muscles (greatly enlarged ).
7. Diphasia digitalis.  Gonangium (enlarged).
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PLATE XXX.

NUTTING—AMERICAN HYDROIDS.

SERTULARIDE.
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EXPLANATION TO PLATE NXXIL

Diphasia pulelira Nutting,  Two hydrothecie (greatly enlarged ).

Diphasia prlehira. Part of colony (enlarged).

Diphasice pulefira. Part of hranch (enlarged).

Diphasio pacirmanni Nutting,  Part of hranch with male gonangia (enlarged).
Diphasia paarinanni.  Female gonangium (enlarged ).

Diplasia paarmani, Fnd of ]1_\'clr‘uﬂlt'r;1, showing aperculum (much enlarged).
Diphasie Fineaidi (Nutting).  Distal end of hranch with gonangia (enlarged).
Diplasio Fineaidi. Four hydrothece (greatly enlarged).

Diphasia kineaidi.  Gonangium (greatly enlarged).
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PLATE XXXI.

NUTTING—AMERICAN HYDROIDS.
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IFra. 1.

Alietinaria
Abictinaria
Abietinaria
Abietinaiia
Abietinaria
Abietinaria

Abietinaria
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EXPLANATION TO PLATIS NXXIIL

abictine ( Linneeus),  Part of colony (enlarged).

abicting.  Part of a branch (muech less magnified ).

abicting.  Two hydrothecie, showing operculum (much enlarged ).
variahilis (Clark).  Part of colony, showing hranching (enlarged).
variabilis. . Four hydrothece (much enlarged).

varciabilis. Group of gonangia (enlarged).

variabilis.  Gonanginin (greatly enlarged ).
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EXPLANATION TO PLATIS NXXIIL

thictinaria inconstans (Clark).  Part of colony (enlarged).
Vhictinarvia inconstans,  Part of branch (enlarged).

. Abictinaria coei (Nutting).  Part of branch with gonangia (enlarged).

thictinaria coei. Single hydrotheea, showing sinnation of margin (enlarged).
Whictinaria coei. Top-shaped gonanginm (enlarged).
{hietinaria traski (Torrey ). Part of colony, showing branching (enlarged ).
thictinarictraski.  Two hydrothece (greatly enlarged).

Abietinaria trasli. Tnds of hydrotheee, showing opercula (greatly enlarged ).
Uhictinearia traski. Branch with gonangium (enlarged).

1. Abietinaria traskic. Three hydrothecie from another colony (greatly enlarged).
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EXPLANATION TO PLATE XXXIV.

VG, 1o cbietinaria filiewfo (11lis and Solander).  Part of branch (much enlarged)

Abietinaria amphora Nutting.  Part of branch (enlarged).

S. cdbietinarvia amphora. Distal part of hranch (enlarged).

Ao Abictinaria amphora. Part of hranch with gonangium (enlarged ).

booAbictinario anguine (Trask). Part of hranch with very slender hydrothece (enlarged ).
6. Abictinaria anguina.  Part of branch with gonangia (enlarged).

7. Abictinaric anguina.  Single conanginm (enlarged ).
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NUTTING—AMERICAN HYDROIDS. PLATE XXXIV.
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FXPLANATION TO PLATE XXXV,

Fro 1 Aietinario graeidis Nutting,  Part of colony with gonanginm fenlarged ).

20 ietinerive gracilis. Fonr hivdrothece (oreatly enlarged ).

AAhictinarion compressa (Meresehkowsky ). Part of hranch (enlarged CAter Mereschkowsky, )
Abietivario compressa. Single hvdrotheea (muceh enlareed )0 (A Tter Mereschkowsky. )

. Abictinario alecanders Natting, Part of =tein and hranches (enlareed ).

mun l‘III:ll"_’("I ).

PSS

5o A bictinaria alecanderi, Part of hraneh and gona

Abictinarice alevanderi.  Gonangiun, showing meridional Tines (enlarged ).

=1

S cbictivario alecanderi. Gonangium (ereatly enlarged ).
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EXPLANATION TO PLATE XXXVI.

Fra. 1. Abictinario greened ( Murray ). Part of hranch (enlarged ).
20 Abietinaria greenei. Four hvdrotheene (enlarged).
S dAbietinarvia greenei. Pair of hyvdrotheee with toothed margins (much enlarged).

Abietinario greenei. Paiv of hydrotheeas with even margins (ereatly enlareed ).

o Abictinaria greenei. Side view of hydrothecie (enlarged),

s ibietinaria greenei. Side view of hydrothece (mueh enlarged ).

7, 8 dbietinaria greenci. Gonangia (enlarged ),

O, Abietinaria costata (Nutting). Part of branch (enlarged).

10, Abietinegia costata. Part of main stem, showing hranch origing (enlarged ).

L. Abictinaria costata. Four hydrotheee (greatly enlareed).

12, AAbictinaria costala. Group of gonangia (enlarged ).

1s. Abictinaria aguelata (Kivehenpauer.)  Part of main stem and branches (enlarged).

. Abictinario aunidida. Part of branch (enlarged ).

1A, Ahietinari o annudata. Side view of three hyvdrothece (enlareed ).

4
D

292



PLATE XXXVI.

NUTTING—AMERICAN HYDROIDS.

SERTULARIDA,



FXPLANATION TO PLATE XNXXVIIL

Fia. 1. Abictinavia turgide (Clark).  Part of stem and branch (enlarged).
2. Abicinarvia turgida.  Gonangium (enlarged).
B. dAbietinario giganiea (Clark).  Part of hranch (enlarged ).
4. Abietinarvia gigantea.  Side view of branch, with gonangia (enlarged ).
b Abictinaria gigantea. Side view of three hydrotheee (enlarged).
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EXPLANATION TO PLATE NXXVIIIL

G Lo Hydraltmania foleata (Linneens ). Side view ol branch (greatly enlarged ).

20 Hydrallmeania faleato, Gonangium (enlarged ).

S. Aydrallanio juleata. Front view of end of branch (enlarged) .

4 Hydvallinania faleata. Side view of end of hranch (enlarged ).

A, Hydrallinaic distans Natting.,  Part of branch, side view (enlarged).
G, Lydrallmanic distens. Front view of branch (enlarged).

TS Hydvallinasi distans, Front view of hydrothece (much enlarged ).

O Hydradlanic distans, Gonangium (enlarged ).

10. H},‘tfrm'n’muniuﬁ'rm(_*ix(-nmrr ( F]‘alsk). Part of colony (enlarged).  (Alter Trask.)
1. .\'rf(r!,‘rll.'u_psfﬁ sirabilis (Verrill),  Part of hranch (enlarged ).

12, Nelaginopsis wirabilis. Gonanginm (enlarged).

13, Selaginopsis pinaster (Lepechin). Part of branch (enlarged ). (After Kirehenp:
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FEXPLANATION TO PLATE NNXNIX.

Fia. 1. Selaginopsis triseviakis Mereschkowsky.  Part of hranch (enlarged).
20 Selaginopsis iviserialis. - Basal part of hranch (enlarged ).
Selaginopsis plomiformis Natting,  Part of main #tenn, branch and branchlets, showing manner ol branching

(enlarged).
. Nelaginopsis obsoleta (Lepechin. Part of branch (enlarged ).
V. Nelagiivopsis obsolefa. Cross section of hranch (enlarged).
G. Nelaginopsis pinnata Mereschkowsky.  Part of branceh (enlarged).
7. Nelaginopsis enlinedpiea (Clark). Part of hranch (enlarged ).
S, Selaginopsis eylindrica.  Single hydrotheea (greatly enlarged ).

S04



PLATE XXXIX.

NUTTING—AMERICAN HYDROIDS.

3 W

i

. e I i SO .
A T o g ————— Ty

SERTULARID.E.




EXPLANATION TO PLATE XL.
Fra. 1. Selaginopsis oruata Nutting,  Part of stem, showing canaliculated camosare (enlarged).
2o Nelaginopsis ornala, - Part of a branch (enlarged ).
B Nelaginopsis ornala, Gonangium (enlaraed ).
4 Nelaginopsis obsolelr (Lepechin). Part of branch (enlarged ). (After Kirchenpauer. )
B Selaginopsis alteroitheca (Levingen).  Front view of part of branch (enlarged).
G, Nelaginopsiz alternitheca, Side view of part of branch (enlarged).
7. Nelaginopsis altervitheca.  Gonangium (enlarged ).
S, Selagivopsis haptlodi Nutting,  Part of branch (enlarged).
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EXPLANATION TO PLATE XL

Fra. 1 Syothecinm taithecwns ( Allman ). Part of colony, showing opposite hranches (enlareed ).
20 Syatheeivpe rectine Nutting,  Part of colony (enlarged ).
S INuynthecivne meregiaadion (Alman). Part of hranch (enlereed). (After Allman.)
4o Nyntheciwpe pobostie Nutting, Part of colony with conangia (less enlarged).

.\".‘,U.'.’,H‘(';NH.‘ colutstonr,  Part of hranch, front view (enlarged) .

-

e )

6. Nyothecinpe vobustua. Part of braneh, side view (en

1
T Nynthecivae eqlindeicnne (Bale). Part of branch (enlarged).  (After Bale.)
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