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ADVERTISEMENT.

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

The publicationsof the National Museum consistof two series, the Bulletin and the Proeeedings.

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

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

The Proceedings are issned annually to libraries in volumes of about 1.000 pages. A small
edition of each paper is distributed in pamphlet form to specialists in advance of the honund
volume.

Papers of more general popular interest wre published in the appendix to the Annnal Report.

Papers intended tor publication in the Proceedings and Bulletin are referred to an advisory
comniittee composed as follows: Frederick W. True (chairman), William H. Holmes, George P.
Merrill, James K. Benedict, Otis T. Mason, Leouhard Stejneger. Lester F. Ward, and Marcus
Benjamin (editor).

S. P. LANGLEY,
Seerctary of the Smithsonian Institution.
Wasningron, D. C., April 15, 1904,
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INTRODUCTORY NOTE.

Almost all that was said in the introductory note to the lrst part of this work could truth-
fully bhe said here. At that time it was thought that the Plamularidas was a much larger family
than the Sertularidie, and the author has been greatly surprised at the large numuber of species of
the Intter family that he has been called upon to discuss in the following puges. 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 Sertularidae from American waters have been mentioned
in iny one publication up to the present time, while the present writer has found no Jess 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 serutiny 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, amounnt-
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 speciesas he has been able to secure. While this is true. it must be contessed that there
is nach still to be desired in this direction, and that there are many papers that have not heen
available for reference, ax will he seen by consulting the list on page 143 of this work.

Thiz bibliographic work has been greatly facilitated by courtesies from the authorities in
charge of the Library of Congress in Washington, and by the courtesy of my colleagues at liome
and abroad, who have heen 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 1 take pleasure in expressing
my gratitunde to the following: )

To the Directors of the British Musenm (Natural History) for portions of a nunber of Alhman’s
types of the Challonger Sertularidae; to Prof. o M. R. Levinsen, of Copenhagen, for specimens,
literature. and advice: to Prof. D'Arcy W. Thompson, of Dundee, for speciniens and correspond-
ence: to Dr. Clemens Hartlanh for his valuable publications: to Prof. Manrice Bedot. of Geneva;
Dr. Kristine Bonnevie, of Christiania; Dr. Edward T, Browne, London. for literatnre: and Sir
William Dawson and Prot. 1. F. Whiteaves, of the Canadian Geological Survey, for specimens,

Among my own countrynen I have the pleasure to acknowledge aid from the following, in
addition to those mentioned in the acknowledgments on page 2 of the tirst part of this work:
Hon. (reorge M. Bowers, for facilities granted for investigation at the laboratory of the U. S,
Bureau of Fisheries, in Woods Iole, Massachusetts; to Prof. I, (. Bumpus for special favors at
the same place: to Prof. William E. Ritter, of the University of California, for speeimens: to
Prof. Trevor Kincaid, of the University of Washington, for specimmens: to Mis. (i, Gibbs for
specimens, and to Dr. Harry Beal Torrey, of the University of California, for literature.

The author also desives to acknowledge with gratitude the great service rendered by his
wife, and Prof. 11. I°. Wickham of the State University of Towa, in verifving references and other
bibliographic work connected with the preparation of this section of the monograph.
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AMERICAN HYDROIDS.

SICCTTON 2—THE SERTUILARIID A

ERRATA.

Page 46, Tth line from top, eylindritheca should be (']/[/'m]./v':-u.
Page 46, 2d line from bottom. tamiariska should be frmrisca.
Page 46, 39th line from hottom, 77 should be 770. .
Page 50, Tth line from bottom, sertularioides shoukl he vathbin.
Page 77, 30th line from top. a/ba should be albida.

-

tal

Page 102, tast footnote, p. 1876 should he p. 221

Pave T7. 4th line from bottom. yuadridins should he quadrifida.

Zhird. Such investigations as have just been referred to led to a general wnderstanding of
the morphology of the Hydroida as a whole. and, as the Sertularidie 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 investivation.

The writers who have contributed most to owr knowledge of the morphology of this family.
purely systematic work heing excluded, are the following: Louis Agassiz, who gives an excellent

and superbly illustrated account of Sevtularic prmida:® Allman' who discusses the gonosome of

P American IHydroids,  Part I, The Plumularida, 1900, p. 3.

? While this is true when the Sertularidie and Plumularidie are compared, it by no means follows that the
Sertularidie are of low rank when compared with the hydroids in general.  Indead, guite the opposite is true if we
admit the view now very generally adopted that the sessile gonophores represent degraded medusie.
however, will be discussed later.

¥ Contributions to the Natural History of the United States, IV, 1862, p. 326,

* Monograph of the Gymmoblastic Hydroids, 1871, p. 50.

This matter,






AMERICAN HYDROIDS.

SECTION 2-THE SERTUILARID AL

MORPHOLOGY OI' THE SERTULARIDZE.

As indicated in the first part of thix work! it is the intention to defer the general discussion
of the morphology of the order to the last part. 1o accordance with this plan nothing will
he discussed here except those structures which are peeuliar to the Sertularidae, or those which,
while shared by other forms, still furnish peculiarvities upon which diagnostic features can he
based. In the former category will be included the operculum. although this structure is found
in the Campanulinidie, 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 Sertularide contain few characteristic structuves,
at least as compared with the Plumularidae, and that the family is therefore lower in the
zoological scale.® It has therefore not received the attention from the morphologists that has
been paid 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 sight this seems 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 wainly to the following reasons:

First. The earlier naturalists were nearly all of them systematists vather than morphologists,
and stndied the more superficial characters.

SNecond. When effective morvphologieal investigation became practicable by the introduction
of microscopical and histological technie, investicators beeame interested in the larger forms
with larger and more conspicuous hydranths, as in the gymnoblastic forms, or the beautiful and
wonderful meduse attracted their attention. and their investigations were thus led to the colonies
which produced the free meduswe; orthe nematophores and conspicuous features of the gonosome
of the Plumularidae Tured the student to the scrutiny of these intensely interesting structnres.

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

The writers who have contributed most to our knowledge of the morphology of this family.
purcly systematic work being excluded, are the following: Louis Agassiz. who gives an exeellent
and superbly illustrated account of Sertwlaric prmnila® Allman' who dizcusses the gonosome of

P American Hydroids.  Part I, The Plimularidie, 1900, p. 3.

TWhile this is true when the Nertularidie and Plumularidae are compared, it by no means follows that the
Sertularidie are of low rank when compared with the hydroids in general.  Indeed, guite the opposite is true if we
admit the view now very generally adopted that the sessile gonophores represent degraded meduosie. This matter,
however, will be discussed later.

8 Contributions to the Natural History of the United States, 1V, 1562, p. 326,

¢ Monograph of the Gymnoblastic Hydroids, 1871, p. 50.



4 AMERICAN HYDROIDS.

Sertularia promnida and of Diphasia rosacea; Thallwitz' describes the origin of the sex cells
in Sertulardla polyzonies; de Varenne® published a careful acconunt of the reproduetion of
Sertularic pumila; Allman, in the introduction to his Report on the (%allenger Hydroids,
discussed the gonosome of Synthecium (p. xxv), and the origin of the sex cells in Sertularia
pmila (p. xxxn1); Levinsen carried on important investigations regarding the operculum,
and published the results in 1892 and 1893;° Ilartlaub, in his masterly work.* discusses
some morphological problems, such as the opercuhum, hydrothecal teeth, and gonosome of
Sertularella, althongh these discussions are merely incidental to the main pnrpose of the work,
which is almost purely systematie.

One of my students, Mr. J. I1. Paarmann, has done some excellent work, which has not been
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 being opposite or alternate.  Simple,
noncolonial forms are entirely lacking in this group, there being no suelt a thing as a mature
bhydranth with its hydrotheca entirely independent of others,” as is found frequently in the
campanularians among the Calypteroblastea, and a number of tabularians among the Gymno-
blastea. Asa result we find the usual outcome of the communistic idea, the subserviency of the
individnal to the colony as a whole, and a tendeney toward a bilateral rather than a radial
arrangement of branches, This may account for the fact that nowhere among the Sertnlaride
do we find & true verticillate arrangement of the branches, such as i< found among the Campanu-
lavidee in Campanularia verticillate, and among the Plumulavidee in Awtewdaric antennina.
There are, however, a nnmber of cases where the hranches spring from all sides of the stem, as
in several species of Zhwiwria. Tn 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 hranching, hut 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 Sertudaria
arqentee and Iydrallimania fuleate.  Unbranched colonies are uncommon in this family, although
several are found in Sertrlaria, especially in the Desmoseyphus group, as, for instance, S. stookey:
(Plate V, fig. 6), and in the genus SNevtwlarclla several of the rugose group, as, for instance,
S. rugosa, are often unbranched. g

Among the Sertularidee are found the only species of hydroids that have regnlarly anasto-
mosing branehes, which sometimes form a rude mesh or network, as in Ddctyocladivan flabellum;
and here also occur the only examples of hydrothecal branch origins that I have seen in the
order. This is illustrated in the genus Zhecocladiun not represented in American waters, and
also by sporadic cases which are not infrequent in the genus Nertulardlla, as, for example, S.
dentifera Torrey (Plate XXV, fig. 1) and dbictinaria gracilis Nutting (Plate XXXV, fie. 1).
In all probability, however, this occurs occasionally in other groups, such as the Campanularide,
although the present writer has not seen it theve.

In size no sertularian yet reported reaches the maximum found among the Plumularide.
(See Part I, p. 4.) The largest colonies that 1 have seen were those of Zhwiuria cupressina,
that attain a height of about 18 inches under favorable conditions. Kirchenpauer, however,
reports specimens 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

! Jenaische Zeitschrift, X VITI, 1885, p. 426.

# Recherches sur la reproduction des Polypes 1Tydraires, 1882, p. 27.

3 Videnskabelige Meddelelser fra den Naturhistoriske Forening i Kjobenhavn, 1802, p. 22, and 1893, p. 41 et seq.

*Revision der Sertularella-Arten, 1900, pp. 10-12.

>An apparent exception to this statement is found in the case of Sertularella solitaria, a new species described
beyond, which bears single hydranths on pedicels. 1t 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 11ydroid Zoophytes, 1868, p. 272,
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minimum just given.  Mature specimens of Disythea quadridentata, for instance. are sometinies
less than one-fourth of an inch in height. It must be remembeved, however, that height is not
necessarily a true criterion of the actual size of the colonies,  Dr. Dall found a specimen of
Abictinaria giguntee which consisted of 350 shoots, averaging 6 inches in length, estimated to
contain 1,000,000 individual hydranths.

The Stewm.—In by far the greater nmumber of Sertularidie the stem is a perfectly simple
structure, being wmonosiphonic (consisting of a single tube), composed of the novmal histological
layers as found in the hydroids, divided into more or less regular internodes.  The regularity of
the latter, however, is greater among the Plumularidae than in the family under discussion,
Theve are but two departures from this simple type of stem that are of suflicicut importance to
demand attention here. These are—

(«) The fascicled stem, as illustrated in Sertwlarella goyi. (IFig. 1).  This consists of an
ageregation of tubes that are closely adherent so as to form a compound stem made up of
numevous tubes.  There is a diflerence, which we will find to be move apparent than real,
between the fuscicled steni as found in the Sertulavidae and that found in many Plumularide and
discussed in the first paet of this work (pp. 4-5), where there is a central or axial tube from
which arise all of the branches and a namber of pervipheral tubes that do not give origin to
branches or hydrocladia,? and therefore it (the axial tube) has received the nume = hydrocladiate
tube.”  In Septularelle gayi this state of aflaivs does not appoar to exist.  On the contrary, the
branches seem to arise from almost any of these tubes which compose the fascicled stem. In fig. 1
we have a portion of the stem which has been boiled in potash to loosen the connection between
the tubes @ situ.  The upper part has been dissected with needles, o that the component tnbes
are sepurated. 1t is readily scen that the branches bearing hydvothece arise from several of the
tubes instead of one.  Sometimes these tubes seem to originate from oue of the branches, as at «
in the figure, and pass downward. giving ofl another branch, asat 5. Aguin, one of the tubes can
be traced for a long distance without giving any indieation of branches.  An examination of the
poiut of attachment of this same specimen shows that the hydvorhiza appears to be made up of a
continuation of these sume tubes, which simply sepavate to form individual rootlets. I have
elsewhere® shown that these hydvocladia and hydrorhizal elements are homologous in the Plumu-
lavidae, and the sane thing appears to be true here, and in some instances it is perfectly clear
that the hydrorhizal elements are moditied hydrocladia.

A further dissection of this specimen, represented in tig. 2, clearly veveals that this is con-
stantly true in N, gayi. By carefully dissecting out the tube « ¢ we find that it continues
downward through the stem and is hydvothecate throughout, although the hydrothecae 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 hydrotheem on this axial
tube ave given ofl branches which pass downward in the form of tubes and in their normal
relations form the accessory or peripheral tubes of the fascicled stem.  (Fig. 2. v ). We thus find
that the accessory tubes are merely modified hydrocladia arising, as do the normal hydrocladia,
from the bases of the hydrothecie. Some of these accessory tubes thus formed give origin to
other Dbranches bearing hydrothecwe a long distance below the actual origin of the tube.
(Fig. 2, ¢.) 1t thus appears that all of the branches arise either diveetly (fig. 2, /) or indirectly
from the axial tube, the difference being that in the latter case they arvise from accessory tubes
that ave themselves really moditied hydrocladia.

This discovery is of great morphological and systematic importance, becanse it gives us a clue
to the real origin of the accessory or peripheral tubes, a matter not hitherto explained in a satis-
f:u-tfn'y manuer, so far as I know, althongh 1 have found the same condition of aflaivs in the
plumularian (Zadocarpus paradisea® and in a species of Thecocarpus, but did not at that time see
the full significance of the fact.

'Clark, Alaskan Hydroids, 1876, p. 2350,
2The termn “hydroctadia’™ as applied to the Plumularidie signifies the nltimate branches which bear the hydro-
theene. It 18 not ordinarily used in conneetion with other groups,

$See Part 1, p. 7. A G 4/

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 ns the entire manner of growth of such a fascicled stem hecomes
clear. The planula attaches itself, forms the primary hydranth, and grows npward in the form

THE FASCICLED ANN CANALICULATED STEM OF THE SERTULARID.E.

Fig. 1.—Fascicled stem of Sertwlarella gayi, partly dissected to show the origin of the peripheral tube (a), and the origin of a branch
from the peripheral tube (b).

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

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

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

Fig. 5.—Purt of stem of Seaginopsis ornata, showing the extensive canaliculation of the camosare; the dotted portions represent the
caenosarcal canals.

Fig. 6.—A branch of the same specimen, showing regular arrangement of the ccenosarcal ¢anals,

of an ordinary monosiphonic stem. It gives forth bhranches from the bases of the hydrothecw®
which at first form ordinary branches. As the eolony 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



THXE SERTULARID.E. 0
hydrothecwe, so that the presence of the latter would not be suspected without dissection.  These
branches (now become accessory tubes) themselves give ofl branches and pass on downward to
the base of the stem, where they spread for a short distunce over the buse of attachment and
function as hydrorhizal elements.  We are thus able to homologize the ordinury stem of a
fascicled sertulavian with the apparently very different stem of some of the Phimularidie.  The
axial tube of the sertulavian is thus strictly homologous with the * hydrocladiate tube ™ of the
plumularian.

But we can extend this homology much further, and find thut it will apply to the perisiphonic
stem upon which Alhman bases his family Perisiphonidae. That writer says:!

There iz among the Calyptoblastic Iydroids no more natural and distinetly defined family than that of the
Perisiphonidie. - The remarkable structure of the trophosome with its axial hydrotheea-bearing tube enveloped by
the peripheral faseicle is, exeept in Grammaria, quite unknown in any other group: for this condition must not be
confounded with the fasciculation of the stem which ocenrs in many Plumularing and is common in [Halecian,
Sertularia, Thuiaria, amd other genera, in which the component tubes are not divigible into an axial lube which
carries the hydrothecie and peripheral tubes which are destitute of hydrotheer.

Our investigation of the stem of Sertwlardla guayi, however, has demonstrated that this
species has just as clearly defined an wxial stem as any of the Perisiphonidie of Allman, the main
ditference being that the hydrothecwe on the axial tube are completely hidden in N, gay/, while
they project between the peripheral tiubes and open on the exterior in the Perisiphouidie.  But
even thix distinetion disappenrs when we examine the stem of S gay/ near the point where the
axial tabe emerges from the fascicled portion to continue upward as a simple monosiphonic sten.
(See tigs. 3 and 4.) That portion of the stem which bears the hydrothece answers precisely to
Allman’s definition of the state of afluirs in the Perisiphonidwe.  IHere the axixd tabe alone hears
hydrothecwe, and the latter bear exactly the same relation to the peripheral tubes as they do in
Lerisiphonia, for instance.  In this figure the origin of the peripheral tnhes is plainly scen at o,
a, and the relation of the component parts is not in any way disturbed hy dissection, s is the
case in the other tigures.

Only one other sertularian with a fascicled stem is available to me for dissection, and that is
Nertularella megastoma Nutting, which shows the same featnres of axial and peripheral tubes
and the same origin for the latter as have been described at length for Nertwlarella gayi.  Seréu-
larella catena, S. lata, S. pinnigera, and S, tropica also have fascicled stemms: but my specimens
of the first two are too small to admit of dissection for this purpose, and 1 have not seen
speeinlens of the others,

In none of these eases does there seem to be uny eross connection hetween the various tubes
such as is found in certain of the Phumularidie® nor does there seem to be any saveodal conneetion
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.

(4) Stems with ccenosareal canals are found in a few Sertularider.  Morphologically these
do not appear to ditler appreciably from those found in the plumularian genus Jutoolaria®
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
Sertularidae is found in the genus Selaginopsis.  In a new species described bevond. S, orudi,
the ceenosarcal canals are very regular and symmetrical, there being four canals in each hranch,
one canal to each of the four rows of hydrothecwe, and frequent and regularly spaced cross-
connections hetween the canals themselves form a ladder-like structure, with a round of the Iadder
beneath each hydrotheca. (See fig. 6.) In the main stem of this sanie species there isan exceed-
ingly complex system of anastomosing canals that does not exhibit the regulurity of arrangement
found in the branches. (See fig. 5.)

The mode of origin of the canaliculated canosare is not well understood.  Alman’s investi-
gations of these canals® in cbnternularae wonld lead one to suppose that the voung colony has at

Y Chaldlenger Report, the Hydroida, Second Part, 1888, p. 32,

I8ee Part 1, p. 5.

38ee Part 1, p. 5, tig. 1.

‘Gymmnoblastic Hydroids, 1871, p. 126, See also Part T of this work, p. 4.
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first an ordinary monosiphounic stem, and that the canaliculations are formed by portions of this
common ceenosare becoming swrrounded by tubes of chitin. leaving the center of the stem
entirely vacant, the ecanals being peripheral. I am not satistied, however, that cach of these
canals 15 surrounded by perisarc.

The Branches.—There is but little that is characteristie to he found in the branches of the
Sertularidie.  Their disposition has already heen diseussed.  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 Plumularida:, where they form the curions phylactoearps. They do, however,
become nodified to form accessory tuhes in the fascicled stem. as we have seen, and they often
become tendril-like at their distal ends and clasp
other hranches so as to form anastomoses and
sometimes a flabellate structure, as in the genns
Dictyocladinm.

There appear to be two methods by which
the attachnient of these new tendril-like hranches
is formed. In 7). dichotmma, ** when a Dranch
is destined to form a union of this kind its distal
extremity becomes elongated into a tendril-like
continnation destitute of hydrothecae.  When
this meets a neighboring branch, the end of the
tendril wnites 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 he-
coming directly continuous with that of a hydro-
theca.™* In the only other species of the genus
thus far discovered. /). fabedllion Nutting, the
connection is formed mueh more simply. The
tip of the tendril-like process grows around the
braneh that it meets and elasps it very much as
does the tendril of a vine. (Fig. 7.) The adhe-
sion ix quite strong and permanent, and the elasp-
ing portion of the tendril may hecome eventu-
ally embedded in the hranch so as to be hard to
see, being judicated merely by a swollen area

THE ANASTOMOSIS OF BRANCHES IN DICTYOCLADIUM. over the Ol'igil]:l] l)oil]t of contact. Sometimes
Fig. 7.—Tip of braneh of Dictyocladinm flabellun ¢lasping another the growing tlp i proxal meetmg a branch S])l'(‘:lds

branch. out in lobular projections, thus inereasing the

Fig. S.—Another braneh termination which forms lobe-like pro- . . . . . . o

AR ¢ AT 6 AT e, (D i R extent of the surface of adhesion, as in fig. S.

This same method of joining different bhranches

is fonnd quite commonly in several species of Nertwlarclla, especially those ot a straggling habit
of growth, such as S, diclotoma and N, deguns.

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

I have seen no sertularvians, aside from the genera Nevtwlardlla and Dictyocladinm, in which
anastomoses of branehes occur, except perhaps as a rarve abnormality.

T'he Hydranth.—1 have been unable to tind any evidence of the hydranth being studied with
care in any sertularian, at least since modern histological technic became available.  Withont
this uid. however, Louis Agassiz was able to make out most of the essential points. even of histo-

' Allman, Challenger Treport, 1lydroida, Second Part, 1885, p. 77. “8ee Part I, p. 45.
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logical structure, especially in the matter of the relation of the cell layers.  Tndeed. the more one
studies his masterly work the more profound hecomes the convietion that a eareful and thorongh
use of good powers of ohservation and interpretation applied to living or at least fresh material
is capable of yielding results that will bear comparison with those attained with the use of the
ntost advanced technie.

The writer does not believe that any worker has done 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 1T have heen able to tind of the sertularian
hydranth.'  The subject of one of his care-
ful studies is the common SNevtwlarie pre-
mila, and he reports the following points
regarding the hydranth:*  The caenosare of
the stem consists of two cell layers.  In the
stem this is of unitorm thickness to a point
just below the hydrothec, where it ex-
pands on two opposite sides, giving ofl
cvlindrical extensions which are uniform in
diameter and pass through the diaphragm
at the hase of the hydrotheea, traverse the
length of the latter. and terminate in a
simple, short, conical proboscis, around
which a single row of slender, tapering ten- |
tacles, usually sixteen in nwmber, is dis- | 2
posed in a uniform series. The extended
hydranth has no thicker ectoderm than in
the main stem, but the endoderm is twice
as thick, althongh the ectoderm and endo-
derm arve about equal in the stem. The
ectodernt of the body wall is connected in |
plices with the hydrothecal wall by tiln-
like projections or psendopodial prolonga-
tionsx. ‘

So far as the present writer has heen
able to ascertain. the hydranths of all of the
Sertularidae are very similar to those of
S. prmila. having a conical or dome-shaped
proboseis and a single whorl of filiform
tontacles. (Fig. 9.) It ix seldom that the ,
hydranth can be studied to advantage in 7 .
preserved specimens, as they are osually  Fig. o —lydrotheca wad expanded hydranth of Srtularia pumila. o, vper-

. . . ’ . . ¥ culum: p, p, protractors. The body eavity is indieate] by the lighter
either in a state of eontraction or have heen AT RO oL BT,
macerated or in some way disintegrated
in the preserving thaid.  1f care is taken, however, it is possible to preserve expanded hydranths
of shallowswater forms by the methods of killing recently devised. 1t seems useless to expect
that we shall ever be able to study the living and expanded hydranths of decp-water species.

As indicated in Pavt 1T of this work,” there is but little ditference between the hydranths of
the Plumularidic and Sertularidie. the main distinetion 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.

'Contributions to the Natural 1listory of the United States, IV, 1862, pp. 325-520, pl. xxa.

2The terminology nsed hy Professor Agassiz iz so different from that now in vogne that 1 have thought it hest to
give the following points in mare modern phrascology for the sake of Iucidity.

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 hody ahout halfway
between the tentacles and base on the abeauline side and passes obliquely upward and outward till it
nieets the inner surface of the abeauline wall of the hyvdrotheca, 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 Sertwlarclla, as S. magellanica (tig. 10), S. levinsene
(ig. 11), and 8. wmegastoma (fig. 12). Hartlaub, in discussing this structure,’ says that it is
formed 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 a septum instead of a band, which divides the dorsal (abeauline) part of the hydrotheca into
two chambers.  That portion of the hydranth body wall to which the band is attached seems to

RETRACTED HYDRANTHS, SHOWING PROTRACTORS.

Fig. 10.—Sertularclla magellanica.  p, protractor; #, retractor; s, septum,
Fig. 11.—Sertularclla levinseni (lettering the same).
Fig. 12.—Sertulurella megastoma (lettering the same).

be stretehed outward into a hernia-like protuberance which contains a sack-like divarieation of
the hydranth body cavity. To this latter Hartlaub has given the name ** Blindsack.” (Fig. 13,0+.)

In the material at niy disposal it is diflienlt to ascertain the relationships of the varions parts
in the proximal end of the Hydranth and bottom portion of the hydrotheca. In many species of
Sertularelle the septun at the bottom of the hydrotheca extends morve than halfway across from
the adcauline to the abeauline side, leaving an aperture that is unsymmetrically placed. being on
the abeanline portion of the hottom of the hydrotheca. The connection hetween the hydranth
and the sarcode of the stem passes through this aperture.  (Fig. 14 5 ¢.)

It appears that a large portion of the bottom of the hydranth is permancently attached to the
septum, and this part of the hydranth corresponds to the foot of the hydra. At tinmes this
portion of the foot seems to be muscle-like in funetion and to work in opposition to the protractor
nientioned above. 1t 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 speeies that have a well-developed protractoron the abeauline side, 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 Abictinaria abictina (tigs. 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 cetodermal tisswe.  That the strucetures just deseribed are
very widely distributed among the Sertnlaridae is proved by the fact that T have found them in
one or more typical species of the following gencra: Thwiaria, Nevtularia, Synthecium, [{ydrall-

LONGITUDINAL SECTIONS OF RETRACTED HYDRANTHS,

Fig. 13.—Abictinaria abietine. b s, blind sack.
Fig. V. —Sertularia versluysi. s ¢, sareodal eonnection between the hydranth and the stem; p, protruetor,
Fig. 15.—Thuiaria robnsta. b s, blind suck.
Fiyg. 16.—dbietinaria traxki, b & dblind sack.

mania, Sclaginopsis, Diphasia, Abictinaria, Dictyocladium, and Seetrdarella.  In Sertularda
pumida there are apparently two protractors on opposite sides of the hydranth.  (See fig. 9,
p- 9.) These may be the stinctures referred to by Louis Agassiz as *“tilm-like projections or
pseudopodial prolongations ™ by which the ectoderm of the hody wall is connected with the
wall of the hydrotheca. A still more striking case in which two protractors are present is found
in Diphasia digitalis.  (See 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. 1t is not improbable that it may share this
funetion with the rest of the body cavity of which it is merely a divarication. but 1 see no proof
that it assumes the full burden of the digestive tunction. This writer also ealls attention to the
fact that the adeauline wall of the sack has an endodermal lining of columnur epithelinm 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, hut does not support this suggestion with any definite proot. Ile doubtless infers
that the unditferentiated endoderm of the sack must he capable of some tunction other than that
performed by the columnar epithelium, and this inay have given rise to the suggestion regarding
the connection between the blind sack and regeneration.  He says that this structure is absent
from the Campanularidee in general, and believes that it constitutes a good systematie character
by which that gronp may be separated from the Sertularidw, Tt is doubtless true that this
important stracture has heen altogether too much neglected by systematists.  The present writer,
however, desires to make a eritical 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 Sertwlardlla, as S. dichotoma, and in the Desmoseyplus group of
Sertularia, there is an internal ridge on the abeauline wall of the hydrotheca that corresponds
to the intrathecal ridge in the Plumularidic and appears to be for the firmer anchorage of the
protractor. (Fig. 20, ».)

But one other feature pertaining to the hydranth need be discussed here, and that is the
structures that are supposed to be maselex for the elosing of the operculum. I have been unable
to tind them as a constant feature in any one species. Hartlaub ficures them as present in
Sertularella gayi', but they are certainly not at all constant in that species.

While T have found a number of cases which 1 at first was inclined to consider as operenlar
museles, they were found on closer examination to end on the margin of the hydrotheea, and not
to reach the operculum at all.  In sueh cases it is reasonable to interpret the structures rather as
protractors than as opereular muscles.  (See figs. 17-19, 0 ».)  In other cases the muscular bands
end freely in the upper part of the hydrothecual cavity, as if they had been torn from their attach-
ments. These may be opercular muaseles, but until they are found connected directly and
definitely with the operculum the writer believes that it is wisest to refrain from aseribing to
them a definite function in connection with the opereula. It must he remembered that the
hydranths at times send forth all sorts of projections from the eetoderm toward the hydrothecal
walls, and doubtless these are occasionally attached to the operculum.  But we have as yet no
evidence that such attachinents are permanent or constant, as are the protractors described above.
ITartlaub. who copied the tigure 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 (lig. 18) there is a structure that looks a good deal like a retractor ot the operculum. The
figure was tuken from a section, and it appears that the long sarcodal process from the hydranth
is directly 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 begin the process of disintegration. The mechuanical necessity for retractors to the
operculum does not scent at all evident. The valves are so wrranged that they would naturally
tall 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 ditfer appreciably from that of the Plumularide,
although they average somewhat larger.  Although they are almost always retracted in preserved
specinmens they are still available for study, while those of the plumularians are usually entirely
absent in specimens preserved in alcoliol or formalin, Hartlaub says that the proboscis is

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



THE SERTULARID.E. 13

trumpet-shaped in well-preserved speeimens, but I have not been able to verify this observalion:
and those specimens that 1 have seen alive, as S, pumidla and S, cornicina, have invariably had
true conical proboscides like those of the Plumularidae. 1 have also seen the expanded living
hydranths of Sestulardla polyzonivs and Thuiaria argentea, and here. too. the proboscis was
conieal,

The Hydrothecae.—All of the Sertularidie heing 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 seems to be universal in this family and the Plimularvidie.  The

THE SO-CALLED “OIFERCULAR MUSCLES.™

Fig. Y..—Diphasia digitecis. o, opereular muscle,

Fig. 1S.—Thniaria gp. o m, npereular muscle,

Fig. Y9.—Sertwlarella megastioma, o w, operenlar muscle; r, retractor muscle,
Fig. 20.—Nydrotheen of Sertularia versluysié, showing intratheenl ridge at r.

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

Hence the axis of the hydrotheen forms an acute angle with that of the stem or branch upon
which it grows, and as a result the adeauline side tends to be shorter than the ubeauline. 1n
other words the posture of the hydranth determines the inclination of the hydrotheea in the
Sertularidie, while the flexibility of the pedicel in the Caunpanularidie permits the hydranth to
be directed upward without disturbing the radial symmetry of the hydreotheca. It thus comes
about that the sertularinn hydrotheca tends to assume a symmetry that is bilateral rather than

HE the Sertularella solitarie 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 hydrothec in this species have pedicels of considerable length.
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radial.  Of course this symmetry is often interfered with, particularly where the hydrotheea
has 2 curve that is not in the vertical plane, as is the case with many speeies in which the hydro-
thecee curve forward as well as outward and upward, as Sertulardle pinnate (Plate XXI,
fig. 10), and S. «/lmani (Plate XVIII, fig. 3). Again the implantation of the hydrotheea may
be upon the front rather than upon the sides of the stem, and thus we have a difference
between the front and back, as well as between the adcauline and abeauline sides of the hydro-
theca as in the case of ydrdllimania fulcate (Plate XXXVILH, 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 ot
many species of sertularians is scen to be radially symmetrical if observed at a very early stage
in its developement. 1f we examine very young specimens of Sertularelle rugosa, for instance,
we find that the primary hydranth is at first mounted on a distinet pedicel like that of a campan-
ularian, and is radially symmetrical (see fig. 21).

It very shortly, however, becomes hilaterally 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 hy mechanical causes relating to the necessity of
adjusting the sessile hydrothecwe to the hydrocaulus. The condition of affairs deseribed above
is true only of those species having alternate hydrotheca. When they
are strictly opposite, the two terminal hydrotheca are produced together,
and henee such speecies produce primitive pairs of hydrothece that are
necessarily bilateral.

In almost all species of sertularians the several hydrothecw of the
mature colonies are substantially alike, the only notable exception being
in the genus Dusythiea, where the hydrotheew 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).

l With the exeeption of the genus Selaginopsis all of the Ameriean

sertularians conform to the bilateral plan not only in regard to the shape of

/— | the individual hydrotheca, but also in the arrangement of the hydrotheca

1 21 on the stem and branches (see fig. 32). This is due to the fact that the

] hydrotheewn are arranged in two usually opposite rows. If a branch of

Fig. 2L—Very young hydro- - gelp o species should he split vertieally from front to back it would he

theca of Sertularciia rugosa, 5o o . -

chowing radinl symmetry,  divided into two equal and symmetrical parts.  When the hydrotheca are

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

is true in Zlydrallinania, where the hydrotheca are all in a single row but have their distal ends

bent alternately to the right and left. In Scluginopsis the hydrothecwe arve arranged in niore 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 hydrotheea, hut a spiral arrangement as well.

The hydrotheew 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 Plumularide. Perhaps the most
common form is more or less tubular, with the distal end bent to one side, as in Sertularia pumida.
Most speeies of the geneva Sertularia, Syntheciwm, and Thuiaria have hydrothece of this type,
wlich reaches its most perfect form in such species as Synthccium rectwm (Plate XLI, fig. 2).

Sometimes the tube is not bent, and the hydrotheca becomes an almost perfect cylinder, as in
Nevtulurdla formosa (fig. 22) or Synthecium eylindricwn (Plate X111, fig. 7). Again it may be
o short, truncated, and expanded at the base as to resemble the frustum of a cone, as in Sertulu-
rella hartlauhi (Plate XXVI1, tig. 5). The eylindrical hydrothecw, like all others among the
Sertularidee, vary greatly in the extent to which they are immersed in the hydrocanlus, sometimes
heing attached to the latter hy their extreme hase only, as in 8. guadrata (tig. 23); or it may be
immersed to the margin all around, as in Sertularella distans (Plate XIX, fig. 6) or Sertularella lata
(Plate XVIII, fig. 10).  Every possible intergradation between these two extremes ean be found.
Sometimes great variation ocenrs in n single colony, as in the case of Sertularella maydlanica
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(Plate XXI1V, figs. 6. 7). where the hydrothecw
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

are almost entirely exserted on the proximal part

31

 f
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TYPES OF NHYDROTHEC.E 0OF SERTI'LARIANS,

Fig. 22 —Sertularelin formuosa. Fig. 28, —Sertularin operenlalo. Fig. 33.—Abietinarine gyreens i (smouth marginy.
Fig. 23.—Nertudarella quedrata., Fig. 20.—.hiclinaria grernei (showing teeth ). Fig. 34 —ahictinearia groowcd (toothed margiu).
Fig. 24.— Thuiarin robusta, Fig. 80.—Nertalaredlla tricaspactata. Fig. 85, —Sevtwlarddla teivnspidata,
Kig. 26.—Dipheaxin folbie. Fig. 31.—Sertularolli fliformis Fii. 36.—Thaiaria giaantea,
Fig 26.~—Sertularelin rugnza Fig, 32, —=Sortularia corniviue. Fig. 37.—=Sertulardlla formosa.
Fig. 27. —Nertwdarelln pinnata.

(Figs. 22,23, 33, 86, and 37 are only half ns mueh maguiticd as the others,)

rule.  The departures from the eylindrical form of the hydrotheca are ahinost innumerable, but
can most of them he reduced to the following types:
() Ilask-shaped, in which the hasal part is swollen, and the distal part constricted and often

bent.  INustrated by many species of Zhuiaria, such as 7. robusta (tig. 24). 1. polycarpa (Plate

5125—rr 2
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VI, fig. 8), and 7. fmmersiy in several species of Sevtularia, as S, desmoides (Plate 111 fig. 2):
and in Selaginopsis, as S. cylindrica (Plate XXXIX, figs. 7 and 8).

(3) When the neck of the flask becomes elongated and curved to one side, we have what may
he called the *dottle-shaped™ hydrotheea, which is characteristic of the genus Abictinaria as
used in this work and well shown in such species as L[ abictina (Plate NXXXII, fig. 1), .1, varia-
bills (Plate XXXII, fig. 5), .1 yraciis (Plate XXXV fig. 2).  The bottle-shaped hydrotheca
intergrade with the flask-shaped hydrotheca on the one hand and the triangular torms on the
other.

(¢) Ditcher-shaped hydrothecw are found in cevtain species of Diphasia, as D. fullwr (fig. 25),
D. rosucen (Plate XXV, tig. 4), 2. paarmanns (Plate XXXI, fig. 5), and occasionally in
Sertulardla, as in S, episcopus (Plate XXV, fig. 7). Such forms are produced by baving the
margin of the hydrothecx expanded and sinuous on the abeauline side so as to resemble the lip
of a pitcher.

(d) Barrel-shaped hydrothecae are round, with both distal and proximal ends slightly dimin-
ished in diameter, and hoth 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 Seotulardlla,
as N, rugosa (fig. 26), N, areyl (Plate XVII, fig. 6), S. gencenlata (Plate XV, fig. 2), S, patago-
nica (Plate XVI, fig. 3).  This formn is nsually provided with a square collar, which interteres with
the symmetyy of the “ barrel.™ In S, twnneri (Plate XVI, fig. 1), a very large and heautiful
hydrothecu is seen which, in some instances at least, attains almost a perfeet barrel shape.

() When this latter type is greatly elongated a slender terete outline is prodnced, which
gives the typieal fusiform hydrotheca, which is very rare, illustiated by Seotularclla frusitormis
Plate XX, fig. 3), and less perfectly by S. gigantea (Plate XIX, fig. 7).

() In a few cases the axis of the hydrotheca is straight and the hase expanded, while the
diameter gradually decreases toward the distal end.  Thuos a conoid form is produced, which is
guite rare. Illustvated by Abictinaric alevanderi (Plate XXXV, fig. 5).  1f the distal two-thirds
of such a hydrotheea were eut off. we would have such a form as Sertdarella hartlauli (Plate
XXVII, fig. 5).

(9) Triangular hydrothecwe.  1n a few cases hydrotheese are triangular in outline as viewed
from the front, being hounded by three approximately straight sides.  This occurs in the /s
moseyphus group of Sertuluric as S, versliysi (Plate 1,'tig. 9), in which the two inner sides of
a pair of hydrothecie 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
Abietinaria traski (Plate XXXIII, fig. 10).

(#) Perhaps the ravest form of hydrotheca is one that approaches a parallelopipedon in
shape, having a quadrate cross section and four parallel sides. This form is well shown in
Sertularella quadrata (tig. 23), and in S eylindritheca (Plate XIX, fig. 4). A\ combination of
this form and the barvel-shaped hydrotheca is found in Septwlardla rugosa, where the upper
part of the hydrotheca is modified in shape so as to be square in section. while the remainder is
harrel-shaped. The extent of inunersion varies greatly in most of these types, but is prohably
most complete in some speeies of Zhuwinria, as 7. Jmmersa (Plate 1X, fig. 4), in which the entire
hydrothecal margin is sunk to the general level of the hydroeaulus so as to be flush with it all
around.

There is in general a pretty close adherence to type in the hydrothecwe of u given species, the
most notable exception being the case of Dusythea quadridentata (Plate X111, fig. 4), in which
the hydrothecae are arranged in groups of pairs; no two pairsin 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 Zhuiwric tubulifornds.  On Plate XI, fig. 2, for
instance, the lowest pair of hydrotheca is mueh broader from margin to margin than the next
pair.  Another and more evident example is tound in Seotudaria wayeri (Plate V. figs. 1, 2),
where the hydrotheca: 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 hydrotheeal surface in the Sertulavidie is effected mainly by
annitlations, striwe, and reduplications of the margins, and each of these is contined wainly to the
genus Sertulardle. The rugosities are sometimes contined to the free purt of the adeauline side,
as in Sertularctla gay/ (Plate X1V, fig. 1), S consea (Plate XV tig. B and S0 catena (Plate XV
fig. 3).  Often they are continued entirvely avound the hydrotheeal wall us in the rugosa group.
Orvdinarily this latter condition is associated with the quadrate neck, but a notable exception
is found in a new species with very large barrel-shaped hydreothecw, N. tanners (Plate XV,
fig. 1).  Aumnulations differ from rugosities in being finer and more sharply cut, althongh the
terms are often apparently nsed as if they were interchangeable. A notable instance of this
stvle of ornunentation is found in /iphasia tropica (Plate XXX, tig. 1), in which the entire
hydrotheeal wall is marked with very fine but greatly raised annulations, the outer surface of
which ix so fine as to he Hoear. IF the bottoms of a pile of very thin dinner plates were
removed, and the remainder of the plates titted to a eylinder, they would represent fairly well
the structure of these annular ridges.  There is but one species that | know of with longitudinal
markings like ribs or costie, and that is Sestwdarella arcy/ (Plate XV tig. 6).  Strice are simply
very fine anuulations rununing in a parallel direction.  These are well shown in Sertularcll
gquadrata (Plate XV fig. 5).  Under favorable conditions of illumination the entire surface of
the hydrothecal walls is seen to he marked by these fine, closely set lines,

The hydrothecal aperture is kurgely determined by the shape of the margin and the marginal
teeth.  Most commouly it ix round or oval in shape (fig. 33): often it is quadiate, as in the rugosa
group of Nevtulardla, ovin S, guadrata; vavely itis lanate asin Zhuiaria digfusa (Plate X fig. 2).
The margin is often more or less everted, as if rolled ontwwrd, as in the case of Synthecium
tubithecum (Plate X111 tig. [): or it may be expanded. as in Sertedarella pinnata (ig. 27) and
N, dlegans (Plate XXTIV, fig. 1); or sometimes it is contracted, as in Sertularie verstuysi (Plate 1,
fig. 7) ov Abictinaria traski (Plate XXXI111, tig. 10).

The ornamentation of the hydrothecal margin is sometimes in the form of a distinet narrow
band or rim, as in Sertulavella formosa (hg. 22). Syntheciom rectum (Plate XLIL fig. 2), or Sop-
tulardla distans (Plate NIX. fig. 6): or it may he effected by means of closely approximated
circular strintions, as in JAbictinarin alevanders (Plate XXXV fig. ) ov Syntheciwn narginatium
(Plate NLI. tig. 3).

The reduplication of the margin often seen in the Sertularida, but displayed best in Zaleeinm,
scems to be produced by periodic and suceessive stages in the growth of the hyvdranth. or, as
Levinsen seems to have shown, by the successive renewal or regeneration of the hydranth. In
this latter case cach reduplication represents a complete regeneration of the hydranth oecupying
the hydrotheea.  These reduplications produee the appearance of a number of fualse murgins
below but paratlel with the functional one. There are many illustrations of this among American
forms, such as Synthecivne tubithecum. Sertulurella guadrata, S. dentitera (Plate XXV, fig. 2),
and N, gigantea.

The marginal teeth of the hydrothecw, 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 whieh they spring.
They vary greatly in size. form, and position.  Many hydrotheee are entively destitute of
marginal teeth, in which case the margin is detined as even. plain, or sinuous.

The even margin is common in Thudaria (fig. 36), Selaginopsis.and Abdctinaria. and is present
in all species of Synthecium thus far deseribed. It is only exceptionally present in Sertalaria, as
S, desmordes (Plate 111, tig. ). and in SNeotwlarella. as in S, formose (fig, 22) and S, hartlavbi.
The sinuous margin is found in several species of /iphusia, as in /). rosacea, in which the margin
exhibits hroad and low undulations, which are not sutliciently pronounced to be called teeth.
This form of margin often produces the effect of the mouth of a pitchier, and is usually found
in connection with the ' piteher-shaped™ hydrothece. 1t is often very diflicult to decide whether
a given margin is sinnous or toothed because the two completely intergrude.
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Again, it often happens that an oval aperture seems to he pinehed, as it were, on opposite
sides at the ends of its long diumeter. 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 ditlieult to distinguish from certain margins with two teeth, when looking directly into the
aperture, as in Thwiarie tonera (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).

;\mong Ameriean species of Sertnlaride the number of teeth never exceeds four in normal
hydrothece.  There are several Australian forms, however, in whieh the dental armature is
much niore complicated, there being sometimes as many as sixteen, as in Sertulario acanthostoma
Bale.! In designating the position of the teeth it is eustomary to speak of those on the side of
the margin nearest the hydrocaulus as “*adcaunline,” those on the opposite side as *“abeauline,”
and any situated about midway between these points as ** lateral.”

Hydrotheem with a single marginal tooth are rarve, the examples being practically confined
to the genus Z7uiaria, as 7. elegans (Plate VII, fig. 4). In this ease, however, there is a very
large abeauline tooth and the adeauline margin is so closely appressed to the hydroeanlns that it is
difficult to tell whether there is an adeauline tooth or not. In 7. Zurile (Plate IX, fig. 1) there
is a single very conspicuous adcauline tooth.

The bidentate margin is very eommon in the Sertularide, and is in general characteristie of
the genus Sertularia.  The teeth are usnally lateral and opposite, and appear often as if a tubular
hydrotheea had heen beveled on the adeauline and abeauline sides of the distal end. These oppo-
site lateral teeth are often quite unequal in size, as in the case of Thwiuria argenten (Plate XI1,
fig. 4) and 7% &iffuse (Plate X, fig. 2). DBut in many other eases they are proximally of equal
size, as Thelaric plunadifera (Plate IX, fig. ). Sometimes the two teeth are both abeauline and
very conspicuous, as in Sertularella cpiscopus, Sertuluria operculate (fig. 28), or Abictinaria greenci
(figs. 29,34). In this latter ease we have perfeetly even margins on the hydrotheer 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 speeies of Sertularella, and a few in Sertularic and
Thuiaria. In Sertularelle they are usually equal in size and equidistant from each other, and
ary from almost imperceptible prominences on the margin to pronouneed pointed teeth that
form a very striking ornamentation, asin Seortwdardla pinnata(tig. 27), S. tricuspiduata {figs. 30, 35),
and N. filiformis (fig. 31).  Rarely there is a small adcauline tooth and two large and eonspicu-
ous abeauline teeth, as Sevtvlarclla turgide (Plate XXTI, fig. 3). In the genera Serfuluria and
Thuiaria the three teeth. when present, difter greatly in size, there being two large opposite
lateral teeth, and one very small adcauline tooth, as in Sertularia rathbuni (Plate 111, fig. 9), and
Thuiaria tubuliformis (Plate X1, fig. 5).

Four marginal teeth are found in the genus Sertrlarella alone, and their variations are about
the same as those just mentioned in connection with three-toothed forms.  They are often so low
and inconspicuous as to be diflicult to make out, as in S. Zuta (Plate XVIIL, fig. 10), and S. pinni-
gera (Plate XIX, tig. 3).  These very low teeth are apt to be associated with practically complete
immersion of hydrothece, as shown in the figures just eited. In only a few eases are they very
pronouneed and conspicuous, und then they are apt to be unequal in size, the abeauline pair
being the larger, as in S, contorta (Plate XVI, fig. 7).

It has been suggested by Hartlaub that the hydrotheca is lined by an epithelial membrane.?
In a certain species of Sertularelle this writer found a membrane with a large central opening
stretehed across the aperture of the hydrotheea, as a velum is stretched across the hell opening of
a medusa.  From a study of this speeimen, and also from the fact that empty hydrothece 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 hydrotheear have a thin epithelial lining which some-
times discloses itself in empty hydrothecae in the form of a shallow funnel-like saek attached to
the hydrotheca along the ring-like line referred to.

X3

' Australian Hydroid Zoophytes, 1884, p. 85, pl.1v, figs. 7 and 8. ? Revision der Sertularella-Arten, 1900, p. 11.
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In the examination of serial sections of hydrothecwe I have been unable to find any epithelial
structure of this sort. It is probable, however, that there is at times a chitinous lining to the
hydrothecal ehamber that may be separated from the hydrothecal wall through shrinkage. If
we remember the origin of the hydrotheca and its relation to the young hydranth a very probable
explanation snggests itself.  The hydrotheea is formed as an exeretion 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 hy the deposition of suecessive thin layers
of c¢hitin.  When the hydranth nears maturity it withdraws from contact with the hydrotheeal
walls, the separation proceeding from below upward, the top of the hydranth being the last to
beeome separated from the hydrotheea. The last area of union. therefore, is annular and near
the top of the hydrotheea just beneath the margin.  Thus it will be seen that the last delicate
layer of chitin would line the hydrotheca np to a ring-like band which may be somewhat thicker
than the rest because here the seereting 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 hydrotheeal 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 epithelial, however, in a strict
sense, and does not belong properly to any one of the cell layers, beeause it is not composed of
cells or of moditied cells.  On the contrary, it is histologically and morphologically merely the
innermost of a number of layers exereted by the ectoderm of the hydranth and forming the
hydrotheeal walls.

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

One of the earliest speeific accounts of the opercuhum among the Sertularidae is found in
Lonis Agassiz’s Contributions to the Natural History of the United States.* This author, in
describing the growth of the hydranth, says: ** And the body retracts altogether from the ealyele.
after having completed the formation of a bivalve-like operculum.”™  *“When the hydr 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 partienlar purpose.™

A still earlier mention of the operenlum, in the genus Septulurclla, is found in a work
written in 1857 hy Joshua Alder.” who notes the presence of the four-parted operculum in S,
rugosa and S, tenclla, bt seems not to have observed it in S. polyzonius nor in S. tricuspiduta,
both of which species were known to him.  In 1868 Iineks, in his British Hydroid Zoophytes,
mentions the opercula in the genera Sertwlurddla, Diphasia, and Thidaria, but does not seem
to have found it in Nevtularic.  Allman, in his Challenger Report, the Iydroida. Second Part,
[888, gives as a part of his detinition of Sertularia * orifice with or without an operculum™
(p. 50), and has this to say regarding the operculum: ““ The valves in all these cases arve so thin
and perishable that it is only in recent or exceptionally well-preserved specimens we ean hope to
meet with them, a fact which in itself deprives the distinetions derived from them of that prac-
tical value which ought, if possible, to be found in all well-selected systematic characters™ (p. 51).
Thix author also adopts a ** lid-like operculum formed by a single valve ™ as w character of the
genus Diphasia, and notes that two speeies of his genus Desmoscyphus, D. pectinatus and
D. acanthocarpus, possess operetila.

Om Fornyelsen af Ernwringsindividerne hos Hydroiderne ; Videnskabelige Meddelelser fra den naturhistoriske.
Forening i Kjobenhavn., 1892; Copenhagen, 1892,

Meduser Ctenophorer og Hydroider fra Gronlands Vestkyst tilligemed Bemarkninger om Hydroidernes
Systematik ; idem., Copenhagen, 1893.

Vol. [¥, 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® nsed the operculum in giving the diagnostie features of
the genern Sertuluvella, Calyptothuiorio, Mowopona, Diphasic, and Dynaieena.  1n the present
work Culyptothuiaria is ineluded in the genus Nertulardlla and Monopone in ddbictinaria.

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

The following points are queted direct from his systematie discussion of the Sertularidae®
and translated Dy M. 1. 11 Paarmann, who studied the operenlum in connection with a thesis
for the master's degree in the State University of Towa:

Our attention has hefore heen called to the faet that an operculnm is found in all Sertularidi, and that it, together
with the form of the margin of the hydrotheca, iz the only character by means of which we can draw a natural
boundary line between the Campanularidie and Sertularidae. * %% There is at least a certain relation between the
form of the margin and the structure and position of the operenlum.  Thns a Serfularclla that has lost its operenlum
may be easily recognized by the three or four equully developed curves in the margin on which the operenlum has
been attached; and in the genera in which the operentum 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 corve. * ¥ % We may define the genus
Nertularia thus: Aperture of the hydrotheca provided on the outer (abeanline) side with a deep emargination in
which the fap-formed operenlum is attached; on the opposite (adeanline) side is found a thin portion (“kraven’ =
eollar) of similar form to the emargination mentioned above. It thus appears that on each side of the margin ix a
dentate or triangular projection, and that bety een these on the inner side is stretched a thin membrane. This
membranous part iy, in gencral, overlooked by authors who describe or delineate the margin as bilabiate or two-
toothed.  In anumber of species this thinned portion of the wall (of the hydrotheca), which we will call the *“collar,”
has Deen seen by Altman and Marktanner-Turneretseher, who, however, have both misinterpreted it, regarding it as
a flap of the operculum, which, in combination with the real operculum, serves to close the aperture in the same
manner as the flap of an operculum in Sevtularella. % % % Not only the species which Marktanner-Tureretscher
assigns to the genus Dynamena, but also the remaining species of the genus Sertularia, as we have defined it, have
such a collar, which, by this author, is incorreetly interpreted as a flap of an operculum.

The above rather voluminous quotation from Levinsen has heen given, heeause, in justice to
that writer, it is neeessary that his position should be made as plain as possible in view of the
tact 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 (see figs. 38-53).

The origin of this type in its developmental history should be understood in order to
appreciate the points in diseussion that will be presented later. 1f we examine a very young
hydrotheea of Sevtuluria pumdla, for instance, we will find that its distal end is entirely covered
with a very thin homogencous membrane, continuous over the entire surfuce.  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 distinetion whatever between the hydro-
thecal walls and the operenlum, the margin not yet having been differentiated. In preserved
speeimens, however, the homogeneous membrane covering the hiydrotheca is apt to he wrinkled,
and these wrinkles may sometinies have the optical etlect ot structural characters. A little later.
but hefore the tentacles have hecome plainly differentiated, the hydrotheeal margin appears by a
strengthening of the chitin, and can be traced as 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 hydrotheeal walls and that which is destined to hecome
the operculum, although there is yet no break whatever in the continnity hetween these two
stractures, nor any opening at the distal end of the hydrotheea. The future operculum is
shaped hike the side walls of an “*A™ tent. the front and vear of the tent heing closed by the two
opposite hydrotheeal teeth.  The two flaps of the tent are 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 bhudding hydranth,
and each being adherent to the xides 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.

! Hydroiden des k. k. naturhistorischen Tofmusenms, 1890, pp. 249-251.
? Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1805, pp. 183-200.
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ENDS OF HYDROTHECE, GREATLY MAGNIFIED, TO SHOW RIVALVE OPERCULA.
(reet, nelennline flap; ab, ubeauline tap. )

38, —Sertularia pminila, showing relation of hydrotheeal teeth and opereunln.

39.—Longitudinal scetion of same, showing renewal of operenln. ab and ad, original operendar laps; ab’ aml ad’, opereular tiaps
just renewed.

40.—Longitndinal section of snme, showing renewal of abeanline flap. H

4l.—Sertulavia opereatata, showing mnrginal teeth and operenlnm,

{42.—Longitudinal seetion of same, showing nperenlum,

—Nertularin cornicing, longitmdinal section through a pair of hiydrothecie, shiowing operenla.

44.—Same species, more highly mgnitied,

J5.—Same species, showing reduplication of operculnm,

46.— T hadaria enpressing, showing relation of murginal teeth and operenlnm.

47, —Snme species, showing hydrotheen nnd retracted hydranth,

48.—Rame species, showing cupty hydrotheen.

AV —Sertularia brevicyathus, showing a puir of hydrotheeie and operenli.

0. — Tliwria robusta, showing marginal teeth,

Sl.—Same spevies, showing redupliention of margin and operenlum

-Thuiarie tubuliforis, showing operculum.  The dotted e indicated the position of one of the murginal teetn,

5. —Sume specices, showing entire operenlun.,
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There is no important change in the operculum or margin between the stage just deseribed
and the completion of the hydranth.  When the latter emerges into the outer world for the first
time it scems probable that it vuptures by purely mechanical pressure the line hetween 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 divected to that line by the sloping inner surfaces of the opercular
flaps, and henee the cleavage along the line joining the summits of the teeth.  After this rupture
has been effected further eleavage takes place along the line of junetion between the slopes of
the hydrotheeal 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 continne until there is room for the
egress of the hydranth. Ieaving the hottom of hoth faps still attached to the hydrothecal margin.

It is probable that Professor Levinsen would confirm the above account, with the exception
of the lust sentence. e holds that only the abeauline flap is opened, the adeanline renaining as
the **collar™ deseribed above. This diflerence, however, is of great importance, as it is his
justification for reearding such an opevculum as composed of o single flap, while the present
writer maintains that it consists of two tlaps.

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

RELATION OF THE OPERCULUM TO THE EXPANDING AND EXPANDED HYDRANTH OF SERTULARIA PUMILA,

Fig. 5. —Tentacles pushing aside the opercular flaps.  ab, abeanline f 1
Fig. 55.—Base of expanded hydranth holding aside the operenlar flaps. ab, abeanline Hap; ad, adeanline flap.
Fig. 56.—View of the opposite side, showing adeanline ap.  «d, adeauline flap.

the abeauline flap being a movable lid and the adeauline a fixed ““collar.™ My, Paarmann’s
investigation seems to prove that this is a mistake, and that > sometimes the adeauline piece is
attached while the other isx free, and sometimes the reverse is trne.  Often the sides of a flap are
attached for a greater or iess distance proximally while they become free distally, the degree of
attachment varying greatly in the same species. In most cases both flaps are funetional.”?

In fig. 9, taken from a specimen preserved with the hydranth fully expanded, it can be plainly
seen that the abeanline flap is not functional, and most careful 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 adcaunline 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 1id being elevated at
all. T fig. 55 we have a case in which both flaps are plainly functional, and both are separated
from the hivdrothecal margin well down toward the hottom of the tooth. Tt thus appears that
Mr. Paarmann was correct in his statement that both the abeanline and adcanline flaps are
functional, althongh neither is constantly so, and therefore the opeveulum of S, pmiila and many
of its allies are properly ealled ** two-flapped.™  The two flaps are the same in origin, are entirely

'J. H. Paarmann, manuscript.
*The present writer has carefully verified the acenracy of Mr. Paarmann’s drawings by direct comparison with
the material from which they were taken.
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liomologous, and wre nsually similar in function. I shall therefore speak of the apercula of such
species as N, pumdda as two-flapped, and will inelude practically all of the species in which the
“collar™ deseribed by Levinsen appears.' T have not been able to find specimens in which the
collur presents just the appearance delineated by Levinsen.®  This may be expluined by the fact
that my specimens were in a very good state of preservation and stained, while the hvdrothecw
figured by him do not appear to contain hydranths, and may have been boiled in caustie 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 diflicult, if not impossihle, to see the tine line marking the outline of the upper horder of
the adeauline tlap seen in tig, 56 «. When this is not seen the strneture looks very mueh as it
does in Levinsen's tigures.

In species with very long teeth it appears that the teeth continne growing after the
operculum has been formed. I we exanine a speciten of Sertwlaric operenleta, for instance.,
we will find that the teeth project far beyond the distal ends of the operculur tlaps (see tig. 41).
1 the opereulum originated in this species in the sume manner as it does in S, pusnila, 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. 1t would be interesting to study the
opereulum in sertnlarvians with numerons teeth, such as wre found in Australian species of
Sertularie, and to investigate the relations hetween the two structures. [ do not know that
any one has investigated these species with this point in view.

The one-tlapped operculum (figs. 66-64) is common in Zhuiaria, and is universally found in
Abietinaria, Diphasia, and Selaginopsis. As maintained by Levinsen, the number of teeth
seems to determine the number of valves. This may he understood on purely mechanieal
principles.  In the one-tlapped forms the cleavage seems most easily effected where the operculum
joins the thinner parts of the hydrothecal margin. It <o happens that large groups of species
seem to be fairly constant in this matter, some having the hydrothecal margin thickened on the
adeauline sidey as Diphasie and Abictinaric, 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 Thuiaria thui-
arivides, in which the species is a typical thuiarian in hoth trophosome and gonosome save in
the one matter of the operculum, which is unmistakably adeauline in position.

The strongest and most easily seen opercula of this type are found in the genins Diphasia,
notably in /). digitalis (Plate XXX, fig. 5), where this structure takes the form of a vaulted,
almost dome-shaped hood, which seems to he of texture as strone and dense as that of the
hydrothecal walls, and tits like a cap over the hydrotheeal aperture.

The three and four flapped opercula are characteristic of the genus Septularella and Divtyo-
cladivm, a closely related genus.  Hartlwb, as before stated, claims that this kind of an oper
culum differs essentially from the two-flapped form. T fail to tind any very material ditference.
the main distinetion heing thut in Seotularella the margin of the hydrotheen is nsually thicker and
hetter outlined, and the opercular structure stronger and more evident.  The cause of the initial
rupture of the operculitn 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 stitfer at the points
occupied by the teeth, and the latter would result in greater tension across the opereulum along
lines connecting opposite teeth.  When the hydranth pushes outward for the first time the elastic

'In order to be very sure that my interpretation of thisstracture is correet I have examined a number of stained
and mounted specimens with great care, using high powers of magnitication and examining spechimens in which the
hydranth was in various stages of contraction and expansion.  In figs. 55-56 a speeimen iz ilhstrated which was
turned over =o that both the front and back viewsof the margin were obtained.  The sketches were made by myself
with the use of the camera Ilncida. 1 alvo examined a number of other species in which the “collar’’ is found.

?Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1895, pl. vi, figs. 8-10.
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operculum would be apt to yield first at the center, as the tentacles would there exert the most
force, and then it would tend to split along lines radiating tfrom the center toward the teeth.
Thus there would be formed an operculum of triangular tlaps, eorresponding in number to the
teeth of the hydrotheca (figs. 57-65).

This explanation seems to be reenforced by the condition of affairs found in the few forms of
Sertularela that have a perfectly plain margin withont teeth.  In S formosa, tor instance, where
the operculum is stretched likke o drumhead across the aperture, and the margin is perfectly even,
the operculim may be ruptured in almost any way, sometimes around the edge and sometimes

Ve
)
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OPERCULA OF FOUR, THREE, AND ONE FLAP.

Fig. 57.—Seetulardla ruguse, showing four-valved operculuni.

Fig. 88, —Seetelarella gayi, showing four-valved operenlum.

Fig. dy.—Sertularette alhida, showing four-valved operculin.

Fig. 60.—Dictyoctadinm flubellm, showing fonr-valved opereulum.
Fig. 6l.—Sertalarclle tricuspidata, showing opereulum of three valves,

Fig. 62.—Sertnlarcile turgida, showing operculnm of three valves,
Fig. 63.—Sertwlurclla complecu, showing operculum of four valves.

Fig. 64.—Sertulardlla areyi, showing operculnm of four flaps.

Fig. 65.—Sortwdurella polyzanias, showing operenlum of four Haps,

Fiy, 66.—Diphusia fallar, showing opereulum of one valve

Fig. 67.—Hydrallimania faleata, showing operculuin of one valve

Fig. 6S.—Hydrallmania fuleate, end of hydrotheea highly magniticd te show a rndimentary abeauline
flap.  ub, abeanline flap; ad, adcanline fiap.

Fig. 69.—Diphasin rosacea, showing one-valved opereulum.

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

In all the cases that T have seen where there is a distinet reduplication of the margin, the
operculnm has also been reduplicated, the reduplications of the latter being equal to those of the
margin.  When we consider the genesis of the opereulum 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 hydrantl and the reduplication of the margin and operculn.
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A careful study of the matter of rveduplication here referved to aud the renewal of the
hydvanth has been made by Professor Levinsen, and the results embodied in a short but important
paper, Om Fornyelsen af Ernweringsindividerne hos Hydroiderne.'  The paper is written in
Norweginn, but a condensed swmmary of the conelusions wrrived at is found in Latin at the end
of the paper.  The following presents Professor Levinsen's conclusions so fuv as the Sertularidae
are concerned:

In Sertularicdis ot in multis Conpaanlariidis ot Campanularinds gemma nova extra hydrothecam antecedentein
procreseit et seeretio chitinea extra narginem hujus hydrothecse extensa noviun marginem vel apertuvuan (el in
specichbus operenliferis etiany operenlum novum) format.

Opercula of alinost every type found among the sertularians seem to he reduplicated. as is
illustrated in figs. 70-73, ‘

Certain species of Neptularia, Thuiaria, and Synthecimn ave chavactervized by the fact that
the distal portion of the hydrotheca is produced into a very thin collapsible tube, which is
usually of very indefinite shape in preserved specimens, 1t is seldom that they are of suflicient
conxistency to presevve their shape after the hydranth has retracted, and they arve for this reason
very unsatisfactory structurves to study.  In Neptedaric maycrs, for instance, theve is such a tube

REPMUPLICATION OF MARGIN AND OPERCULUM.

Fig. 70.—Diphasia rosacea; longitudinal seetinn of end of hydrotheea, highly magnified, showing the
twice reduplicated margin and operenlum,

Fig. 71.—Sume, showing single reduplication.

Fig. 72.—Sarav species, mneh Jess magnitied, showing reduplieation of operculum.

Fig. 3. —Thaiaria tebaliformis, highly magnified, sbowing reduplication of opereulun.,

in many cases, and it seems to extend beyond the operculum (Plate V, fig. 4).  Although the
ovigin of this tube is not definitely known, it scems veasonalle to suppose that it is formed, as
ave all the chitinous parts of the hiydrotheew, by the exeretion from the ectodermal cells of the
body wall of the hydranth, and differing from the true hydrothecal walls in being very delicate
and eollapsible. 1 have not been able to assure myself of the presence of an operculum at its
distal end. It may be merely an exaggerated form of reduplicated margin, having the same
cenesis, bhut not being completed to the extent of the formation of a new operculum.

The Diaphragm.-~Thisx has been already mentioned incidentally. It occurs in all of the
Sertulavide that Thave examined, and does not vavy greatly in form, being merely a horizontal
cireular shelf running around the bottom of the hydrotheen, near the point where its base joins
the hydrocaulus, and dividing the hydrothecal eavity from that of the stem.  There is thus left a
civeular opening, through which the savcodal contents of the hydrotheca and stem form a con-
nection.  This aperture is nsually eccentric in position. being nearer the abeauline than the
adeauline side of the hydvothecal base (figs. 74-18).  The diaphragm is vegarded by Allman
as one of the systematic churactevs by which the Sertulavidie ave differentinted from other groups.
It ix also found. however, in othev families of the Calyptevoblastea. as the Cumpanularida and
Campanulinidae, although in the Sertularidie alone it is uniformly cceentric or rather unsym-

'Siertryk 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 eceentricity of the aperture
of the diaphragm in the Sertnlaridee 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 hydrotheca is sessile the base of the hydranth is forced away from the hydroeaulus
by the eceentricity 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 by
coming in too close contact with the hydroeanlus.

THE DIAPHRAGM OF THE SERTULARID.E.
Longitudinal sections of lower parts of hydsothees (highly magniftied),

Fig. ™d.—Sertularia pumila; section taken in the median plane of a pair of hydrotheca:. d, d, the diaphragm in seetion.
Fig. 75.—Same speeies; section taken in a plane at right angles to the last.  Lettering as hefore,

Fig. 76.—Hydrallmania falcata. Lettering as before,

Fig. 77.—Thuwiaria robusta. Lettering as before,

Fig. 78.—Diphasia rosacea; section similar 1o thal represented in fig. 74. Lettering as before.

GONOSOME.

The struetures which have to do with the reproduction of the species of the Sertularidw
include nothing aside from the gonangia and their eontents, there heing nothing to represent the
corbulwe and phylactoearps so conspicuous in the Plumularida:.’  The absence of these has been
offset in the Sertularidie hy a much greater variety of gonangia and gonophores, especially the
former, which often exhibit ornamentations of surprising beauty.

(fonophores.—These structures are fnndamentally the same asx have been described under
the Plomularidie, but are often more eonspicuons and highly specialized. Perhaps the most
common form is that exhibited by Sertwlaria pumila (figs. S1-83).  The blastostyle originates in
the nsual manner as a sort of hernia-like diverticulum from the stem or hranch, containing the
ectoderm aml endoderm in their normal relations, and beaving a number of ova in the endoderm
(see figs. 79, 84, ov). Weismann saysthat there are three cell layers external to the ova, and homol-
ogizes these layers with those ot a medusa, claiming that the gonophore is merely a degraded
medusa (see also Part I, p. 30). The distal end of the blastostyle is expanded into a round, more
or less obconical plug (** Deckenplatte ™ of authors), composed of large, loosely aggregated cells
principally from the ectoderm, although the endodern 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 ontgrowth from the proximal end of the blastostyle, and grows to such a size that
it sometimes almost fills the cavity of the gonanginm from top to hottom. When fully developed
(see tig. T9, o), the ova are seen to have taken up their position in the ectoderm, having pierced

ISee 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 perisare, which has
a definite function presently to be desceribed. It will be noted that only a few of the numerouns
ova in the blastostyle are included in the gonophore at this stage. A still further development
results in the formation of the acroeyst, a structure found in several groups of calypteroblastic
hydroids which consists in 1 more or less globular body 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 deseribed above is pressed against the
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THE GONOSOME OF SERTULARIA PUMILA.
( Figs. 70 nndd 80, after Weismunnn; figs, 81, 82, and 83, after L. Agassiz,)
.

Fig. 79.—Longitudinal section of gonangium. dk, * deckenplatte™; ¢, eavity of gonophore: ecf, ectoderm; end, endoderm: oy, ovum in
endoderm of blastostyle; ov’, ovinn in eetoderm of gonophore,

Fig. su.—Longitudinal section of an older gonangium, aer, acrocyst; blst, cavity of blastostyle; gub, gubernaculum; other lettering as on fig. 79.

Fig. 81.—Geneml view of female gonanginm,  or, ovim; bist, blastostyle.

Fig. 82,—General view of male gonungivm.  bist, blastostyle; sp, spermary.

Fig. 83.—Gonangium, showing diverticula from deckenplatte. o, diverticula.

Fig. $4.—Longitudinal section of part of the stem, showing developing ova in the endoderm.

deckenplatte by the further upward growth of the gonophore.  Weisiann' says that this distal
end is thrust through a hole or opening in the end of the gonangium. [ have been unable to find
such an opening in all cases, and would suggest that the chitinous end of the gonangium may be
sometimes picrced by the chitinous end of the gonophore, much as, according to Weismann's own
account, the incipient gonophore pierces the thick perisare of the stem in Plhonvlaria echinulata
by what appears to be a dissolving seeretion of some kind,  However this may be, the end of the
gonophore in some way penetrates the top of the gonangium and then expunds into a globular
chitinous sue into which the ova puass, and thus the acrocyst is formed (sec fig. 80, aer).  Those
parts of the gonophore that are not needed in the acrocyst —indeed all parts exeept the developing

! Entstehung der Sexualzellen bei den Hydromedusen, 1883, p. 170.
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ova, so far as 1 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 acroeyst
a number of long processes wre given forth trom the deckenplatte which Welsmann says contain
nutritive material, and may sevve in the nourishment ot the gonophores.  The present writer
has not seen these i young blastostyles, but is unable to tell whether a fully developed gono-
phore ix the first one. or one of its many successors in a given gonangimn, as the acrocyst seems
to be but a transient structure, and may be replaced several times during the tunctional lifetime
of the gonanginm.

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

Fig. $6.—Diphusia kineaidi: longitudinal section of female gonangium, showing a single large oynm in the single gonophore.

Fig. So.—Sertularelle complera; longitudinal scction of male gonungium, showing the spermaries in the blastostyle, there being no proper
gonophore.

Fig. 8i.—Gonanginm of Sertalarclla filiformis, showing lavge masses of ova,

Fig. 88.—Hydrallmania faleata: longitudinal section of male gonunginm, showing spermaries, sp.

Fig. 8).—Kamu species; section across young female gonophore, showing relation of parts.

Fig. 90.—Same species; longitndinal scection, ineluding lower part of gonangium, and showing two ova.

During the formation ot the first gonophore there are a large number of ova in the hlas-
tostyle above the point of origin of the gonophore (tig. ™, or).  When the remains of the latter
bave been largely resorbed after the formation of the acrocyst another gonangium is formed in
the same way as the first and another lot of ova are transferred from the endoderm of the
blastostyle to the ectoderm of the new gonophore. and are tinally pushed through the top of
the gonaninm into the acrocyst.

After the retraction of the remains of the first gonophore from the acrocyst a number of
irregular bands and threads are seen passing outward and downward to the gonangial walls.
These are called ** gubernacula™ by Weismann (fig. 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 both
ectodermal and endodermal cells, and may be Lugely the disorganized remains of the first
vonopliore.

Those who are fumiliar with Weismanns great work will see that the above account is
practically a swmmioey of the results of his investications.  The present writer, however, has
gone over the ground with some care and with good material and tinds that the facts are as
deseribed hy Weisiann,  The deductions are given on the authority of that writer, unless the
context shows them to he my own.,

Probably the simplest form of gonophore found in thix group is illustrated hy Jiphasia
kincaidi, anew species deseribed beyond.  Tn this ease the gonophore consists of a structure similar
to that of Nerteduria prsmila given ot from the lower part of the blastostyle. 1t contains, how-
ever, buta single ovim, and in optical section shows very beautifully the relationship hetween the
ova and the various histological layers, the former heing outside of the stutzlumelle and embedded
in the ectoderm (tig. 85).  The deckenplatte is also well shown and is seen to consist of both
cctoderm and endoderm.  The acrocyst does not appear to he present in this species and it is
probable that the ova are discharged dirvectly through the tops of the gonangia into the water.
Practically the same type of gonophore is found in Sirtularia stookeyi, S. cornicina, Dictyo-
cladivm flabcllum and Thuiaria robusta, and doubtless in many other species.

Weismann examined the gonophores of Septulardla polyzonias and found that they ditfered
from those of Sertvdaria prsdlo v the fact that no true gonophores are found, but that the sexunal
products are developed in the walls of the spadix of the blastostyle. I found that the same state
of affairs was evident in optical section of Sertularclla complesa.  This is shown in fig. 86, where
the axial blastostyle does not bear gonophores, but in which the spermaries are found embedded
in the endoderm of the blastostyle itself.  Numerous thread-like processes extend from the
ectoderiu of the blastostyle to the gonangial walls, resembling  ereatly the guhbernacula
described by Weismann,  As there is here no likelibood of an acrocyst heing formed. the
specimen being a male gonangium, and as there is no gonophore to be accommodated, the
function of these threads can not he explained as in the case of Nevtwlaria pumila.  They seem to
be a very common featire of the various genera of Sertularidie. and doubtless have a detinite
significance.  In some cases there is u thin layer of ectoderm lining the gonangial walls, and these
thread-like structures scem to connect this ectoderm with that of the blastostyle or gonophores
in the center of the gonangial cavity., They may, of course. have a nutritive function. as
suggested by Weisimann in the case of the gubernacula of Nertularie prnila. In many species
of Sertulardla there seem to he no true gonoplores, the ova heing in masses aronnd the axial
blastostyle.  Often they are ageregated in two or more distinet globular masses, as in N, 77/
Jormis (fig. 87), and some at least of these forms are provided with an acrocyst, as in S, rugosa
(Plate XVIL fig. 2), where this structure is very conspicuous.  The exact suecession of events
has not been worked out in such cases, but it is likely that these masses of ova are discharged
into the acrocyst just as those in the gonophores of Sertularin piumida, the successive masses
acting as do the successive gonophores.

In some species of Nertudarellu, as S, wlbida, the made gonanginim contains an immense niss
of sperm cells that is ovate in form. A fongitudinal section of this muss shows that it is permeated
by a system ot diverticula from the axial blastostyle.  These diverticula are apparentiy composed
cutirely of endoderm! eovered with the stutzlamelle, and T find no ectoderm save that which
forms a coating over the entire sperm mass.  This seems to he a form of pseudo-gonophore
derived from the condition found in V. polyzonius by Weismann and in S. complera hy 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 N. polyzonias, U correetly interpreted, we have here a state of affairs almost

N

* Weismann does not state the origin

I'This structure is probably that which is called a ** Stroma-Netzes.
of this structare, and T am by no means sure that it ix correctly interpreted by me as endodermal. It appears,
however, to be derived directly from the endoderm of the spadix, and scems 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 N. complera and the ordinary gonophore, such as is fonnd
in Sertularia pumila, for instance.

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

Fig. 01.—Gouangium of Diphasia rosacca,  cor, lobe of ccenosare extending upward into the gonangial leaf, g I; gon, gonophore; 7w, gonan-
gial wall; o, ova in the “ marsupial chamber,” Other letters us in preceding tigures.

Fig. 92.—Same specics; a younger gonophore, showing carlier stage in the formation of the gonunginl leaves.

Fig. 95.— Diphasia fallar; a very young gonanginm, showing the blastostyle eutering with a comparatively large ovam at its summit.

Fig, .—Sume species; a somewhatt older gonophore, showing optical longitudinal seetion (schematic) with ova in endoderm of stem.

Fig. 95.—Same species; a young gonangium before the development of the gonanginl leaves. ¢, convex summit of gonanginm.

Fig. 96.—Same speeies; 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 speeies; a semidiagramatie longitudinal section, showing the formation of the *'marsupium;” ¢ w, inner wall of gonan-
gial leaf; o w, onter wall of gonangial leaf; o, opening in the original top of the gonanginm; p, planula,

Fig. 9s.—Same species; longitndinal seetion of i male gonangium, showing two gonophores with spermaries

A very simple male gonangiun is found in /lydrallimania fuleate (figs. 88, 90, 111), where
the axis of the blastostyle, composed of endodermal cells, constitutes a simple spadix around
which the sperm cells grow in a mass, the outside of the mass being covered with ectoderm.
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The most complicated gonosome found in the Sertularidie is that iHlustrated by Diphasia
rosacea and several other species of the same genus which appear to possess an acrocyst whiceh
is itself inclosed in amarsupial chamber (figs, 91, 92). This very remarkable structure was first
described with care by Professor Allman,' and this description still remains the best that I have
seen, although it contains some inaccuracies that will shortly be pointed out. 1 have made a
arveful study of Diphasia pullar, both entirve and in sevial sections, with the following results:

A very young female gonangium (see fig. 93) is a club-shaped chitinous pellicle within which
the young blastostyle grows as a direct derivative of the cwnosare of the stem. At its very
summit is a large ovum enveloped apparently in lobular diverticula from the blastostyle,
another and smaller ovum being scen a short distance helow. At a later stage the gonanginm is
obconieal or trumpet-shaped (see figs. 94, 95), and the blastostyle has expanded o as to fill its distal
portion with a =ort of plug. At this stage the summit of the gonangium is convex, or bowl-
shaped, with the aperture in the center of the bowl, just ahove the axis of the blastostyle.  The
rim of this bowl now grows rapidly, forming four broad seallops, and ultimately four broad
leaves, which are really tlattened tubes of chitin.  From the peripheral portion of the distal end
of the ccenosareal plug (deckenplatte) four lohes composed of ectoderm and endoderm project
into the flattened tubes of chitin just mentioned and doubtless furnish material for the growth
of the latter® (see 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 globulur
chamber above the original top of the gonangium, the walls of the chamber heing composed of
the broad leaves which originated from the edge of the bowl-like summit of the young
gonangium. In the meantime the ova in the blastostyle have arranged themselves in definite
groups, the largest group being the distal one, each group bheing now borne in a separate
gonophore, the gonophores heing arranged serially along one side of the blastostyle. A tendency
toward such a grouping is seen in even quite a young gonophore (see g, 93).  The present
writer believes, from his study of Diphasia fillar, that Professor Allnun was mistaken in two
particulars in his description of the gonosome of Diphasia.  First, in describing the develop-
ment of the gonanginm (of /). rosaccd) that writer says:®

A blastostyle oceupies its axiv, having upon its sides, one over the other, the young budding gonophores, and
expanding at its sunimit 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 investient is excreted, hecoming continuous at the edge of the disk with
the chitinous walls of the gonangium.

Thix latter sentence conveys the iden that the end of the gonanginm is formed subsequent
to the formation of the walls.  As a matter of fact, it is entively homologous with the
summit of other gonangia. and is continunous with the walls in the youngeest gonangimm that
I have heen able to find (see fig. 93, which is a highly magnified view of a very young
gonangium), In its early stages the gonangium of Diplasia pidlar is precisely similar to
all other gonangia, so far as this character is concerned.  FFig. 93 presents an appearance that
might at first lead one to adopt Allman’s view, as in this case the concave summit of the gonan-
gium rests immediately on the deckenplatte.  But whea one studies a series of young gonangia

o

it becomes evident that we have here merely the elevation of the periplieral portion of the
gonangimmn top preparatory to the growth of the leaves destined to form the marsupium.
Secondly, Professor Allman, after deseribing the acrocysts of several species, adds:

In the cases above deseribed the acroeyst is destitute of any further covering, and has its walls with their gelati-
nous investment, freely exposed to the surrounding water.  In Sertwlaria rosacen, S. fallar, and S, toarisea, iowever,
an wlditional covering is provided for the acrocyst, and there is thus formed a curious and complicatel receptacle, in
which the ova, as in a sorl of marsupium, pass through certain early stages of their development, previously to heing
discharged into the snrronnding water (p. 50).

'A monograph of the Gymnoblastic or Tubularian Hydroids, London, 1871, pp. 50-54.

*These lobes Allnan very plansibly interprets as being the homologues of the tobunlar or sack-like processes
which extend downward from the deckenplatte in Sertdaria promila,  The derivation of the two structures is evi-
dently identical, and the only difference hetween them seems to bein the direction of their growtl, which is upward
in Diphasia fullar and downward in Sertaleria pumila. ]

3 Gymmnoblastic Hydroids, pp. 50-51.
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A study of serial longitudinal sections of Diphasia fullar' shows that no time acroeyst is
tound in this speeies. It ix true that an examination of entire adult gonangia with transmitted
light scems to reveal an inner globular chamber hesides the onter one formed by the gonangial
leaves. That this is an optical illusion is seen when a median longitudinal section ix studied
(see tig. 97).

The inner and outer walls of o gonangial leat are seen to be widely separated and not strictly
parallel, the distal end being much thicker than the rest. The result is that the inner profile of
the leat forms nearly a half circle and. in conjunction with its fellow on the opposite side, forms
nearly a eomplete cirele which looks almost exactly like the outline of a sphere when seen from
the side.  Thus it happens that we have the appearance of w sphere in the center of the marsupial
chamber, occupying, indeed, the exact position of an aeroeyst.  As thereare eight of these leaves
in /). rosacca their inner edges would thus simulate the outline of a sphere when viewed from
any side.

It might be argued that the acroeyst, according to my own statement, is hut a temporary
structure, and might theretfore 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 planule in the
marsupial chamber (fig. 97, p).  Under these conditions, if ever, the acrocyst weuld be present.

The male colonies of /2/plasiv produce gonangin without thie marsupium, and hence of very
different appearance, and it was this faet, doubtless, that led the elder Agassiz to give the name
“ Diphasia™ to this genus,  Fig. 98 vepresents a longitudinal median section of a male gonangium
of Diphasic paarmanni containing a blastostyle which bears gonophores in a series, each
consisting of a simple spadix surrounded by a mass of sperm cells.  The gonangia are unusually
long and slender, aud often contain a row of five or six gonophores.

Ve have now considered all of the distinet types of gonophores found in the Sertularida, so
far as known to the writer.

THE GONANGIUM.

This structure is mueh more diversified in the Sertularidee than in the Plumularida, due
probably to the fact already suggested that the gonangia in the latter family are often proteected
by various forms of ph\']uetonm'ps, and hence are not so much influenced by the immediate
environment of the speeies. i

Perhaps the most typical form of gonanginm is the simple ol)l«m(r oval, tiuneated at the top,
well illustrated by Sertwlaric prncile (fig. 99), S, operenlata (fig. 100), S, stookey! (fig. 101),
Thilaria thje (tig. 102), Diphasio kincadi (fig. 112¢), and _Abictinaria gigante (fig. 103).  The
main modification of this form eonsists of the narrowing of the distal end of the gonangium so
as to form a short tubular neck, as in 1. costata (fig. 104), Thuiaria turgida (fig. 105), and
Thuwiarie tubul{formes (fig. 106).  This narrowing may be such as to form a short cone instead
of a tube, as in Dictyocladivim flubollon (fig. 107); or it may form a frustum of a cone, as in
Abictinaric greenei (fig. 108).  Where the aperture is large an operculum is usually present, as
in Sertularia stookeyi (Plate V. fig. 6), and Sertularella formosa (fig. 109).

The most common form ot ornamentation found in the gonangia of this group is brought
about by annular rugosities which are often exceedingly graceful and beautiful.  Ohe ot the
most attractive structures in the whole fumily is the gonangiwin of Sertidarella tricuspidata
(Plate XXV, figs. 4 and 5).  Similar gonangia are found in S. f#liformis (fig. 113), and the most
exeessive ornamentation along this line is seen in Setularella clegans (tig. 114), where the
annulations take the torm of greatly compressed ridges which arve elaborately frilled so as to
resemble lace work (Plate XXIV, fie. 1). Sometimes these annulations are confined to the
distal or upper part of the gonangium, and are much broader and less inecised, as in N, allmani
(fig. 115), N. catenu (fig. 112), S. meridionalis (ig. 116). and S, albidq (tig. 122).

»°

! These sections, as well as the nlhl*l\ u\ml in the study of the gonosome of the Sertularidw, 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 Sertulardla
pinnata, they are exceedingly irregnlar, giving an appearance of great distortion (fig. 117, and
Plate XX1. fig. 10).  Every intergradation in the depth of these rugosities is found, ranging
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TYPICAL GONANGIA OF THE SERTULARIDLE,
(AN figares drawn to the same seale.)
Pig, 99.—Serteloria puwitn, Fig. 107.—Dictyoclandivm flaheilum.
ig. 100.—Nevfutarin aperealabu, Fig. 108.—Ahictineria grecnei, with neroeyst,
0L —=Sertularin stuokeyi. Fig. 100.—Sertwlarella formasa, showing operenlun
102, Thaéaria thujie. Fig. 110.—Diphaxiu follur (young).
ig. 103, —.Ahictinaria giganteu. Fig. 111.— I ydrallmania fideatu
Cig. 104 —Abictinaria costata, Fig. 112. —Sertwlarella catena
ig. 105.— Alictinaric turgida, Fig. 1120, — Diphasio kiveaied!.

g, 106.— Thaiarie tabelformis,

between the excessively deep ridges of Sextulardlla legans and the hardly visible ones of .
levinsend (fig. 118).  While these annulations are especially chavacteristic of the genus
Sertulurdllu they are also Tound iu Sertuliaria, as in S. corndeina (g, VW), in Abictinarie cocd
(fig. 120), and in a few other speeies outside of the genus Sertulardlla.
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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. Gonangia are structures that are

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

117
- T
122

&

120

123

124

113.—Sertularella filiformis.
114.—Sertularella elegans.
115.—Sertularella allmani.
116.—Sertularclia meridionalis.
117.—Sertnlarclla pinnata
118.—Sertularclla leviusent.
119.—Sertularia cornicina.
120.— Abictinaria coci.

ANNULATED GONANGIA OF THE SERTULARID.E.
(All figures drawn to the same seale.)

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

121.—Sertulavella complexa.

122 —Sertularclia atbida.

123. —Sertularclla gayi var. robuste (an exceptionally slender specimen).
124.—Sertularella contorta.

125.—Sertularella polyzonias.

126.—Sertularella subdichotoma.

126a.—Sertularella subdichotoma (without tubular neck).
127.—Sertularella rugosa.

primarily for the protection of the sexual persons of the hydroid colonies, and the stronger their
walls the more efficient is the protection aflorded.  Man has long ago found that by corrugating
sheets of iron or tin their strength to resist lateral pressure is greatly inereased. Doubtless the
same thing is true of gonangial walls made of chitin, and this may indicate a possible ntility for
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this feature, onc that 1s ordinarily spoken of as heing merely ornmmental in structure.  But
what shall we say when contemplating such apparently riotous and frivolous excesses as are
indulged in by Sertularclla dlegans, for instance? It seems as if here Nature had gone to
altogether unnecessary lengths, even if she did start by forming the rugosities on purely

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

N/
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138 139
137 131
SPINED AND RIBBED GONANGIA OF THE SEBTULARID.E.

(A1 figures, except 132, 135, 136, and 138, drawn to the sane seale.)
128.— Thuiaria robusia. Fig. 13l.—Selaginopsis venuta,
129. —Sertularella quadrala. Fig. 135.—Syntheciwe caompylocarpam (female).  (After Allman.)
130.— Diphasia pawrmanani. Fig. 136.—Syntheciun empytocarpune (male).  (After Allman,)
131.—Diphasie rosacea (female). Fig. 137.—Abictinaria alvoranderi.
132.—Sertularin celunocarpn.  (After Allman.) Fig. 138.—thietinaric costata,
133.—Diphasiu digitalis. Fig. 139.—Diphasia paarieanni (male).

utilitarian lines. There are many such cases known to natnralists, 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 beyvond 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 struetures that are exquisitely beautiful or graceful, or
at times inerely grotesque.

In a few cases the rugosities are longitudinal, rather than transverse or annular, andwe have
the ribbed gonangia, such as are seen in SNevtularella episcopus (Plate XXV, fig. 7), dbictinaria
gracilis (Plate XXXV, tig. 1), and dbictinaria costate (fig. 104). In a number of species the
superficial ornamentation talkes the form of horn-like proecesses orlong spines, which may be two
in number and borne on the shoulders of the gonanginm, asin Z%wiaria argentea (Plate X11,
fig. 9) or 7. robusta (Plate VII, fig. 7), or there may be four or more radiating from the
gonangial aperture, as in Sortwlardlla quadrata (fig. 129). In the male gonangia of several
speeies of Diphasia there are a number of eonical spines arranged iu a cirele around the distal
end, as in 7). paarmanni (tig. 130), or the whole of the distal end of the gonangium may be
bristling with spines, as in Sevtadarella turgido (Plate XXTT, fig. 2).  The extreme of spinulation
is reached in Sertuluric ccliinocarpe Allman (fig. 132) and Diplasie digitalis (fig. 133), where
the entire surface of the gonangium is beset with spines. A very curious ornamentation is found
in Selaginopsis ornata (tig. 134), where there avise from the distal surface eight long slender bifur-
eating processes which may he for the purpose of forming a sort of pseudo-marsupium as a
protection for the ova in the later stages of their development.

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

A very graceful surface marking is seen in Synthecium camwpylocarpiom, where the gonangia
are furnished with two series of opposite and gracefully enrving rugosities forming a hilateral
ornamentation that is very rare among the llydroida (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
Plumularidae.!  As would be expected, the aperture of the female gonanginm 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 Sertwlurella megastoma (Plate XX, fig. 9).  In
many cases the aperture is elevated on a sort of collar which may be a simple narrow band, as
in Nertularia graedis (Plate 111, tig. 10), or a broad band, as in Abictinaria cocd (tig. 120), where
it is quite conspicuous on the upper surface of a top-shaped gonangimm. Often this collar is
produced into a tube with a flaring or trumpet-shaped distal end, as in Sevtwdarella fliformis
(tig. 113), and S. meeridionalis (Plate XXIII, fig, S).  In some cases there appears to be a tube
within a collar, as in Sertudardla tricuspidata (Plate XXV fig. 5).  Rarely this collar is gaadrate
in form, as in Sertudarella fusiformis (Plate XX, fig. 4).  In many eases, 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 ¢har-
acters, as, for example, in Sevtwdarella polyzonius (g, 125), S, contorta (fig. 124), and S. complea
(Plate XXI, figs. 7 and 9).  This kind of ornamentation appears to be contined to Sertulardia.

Superticial color murkings are exceedingly rare on the gonangia. The only cases that 1 know
of among American Sertularide are found in _1hietinaria costate (Plate XXXVI, fig. 12), where
the summits of the longitudinal ridges are marked by distinet black lines that are very conspicu-
ons in comparatively fresh specimens, und the same thing is much less eonspicuously seen in
2. amphora (Plate XXXV, fig. 4).

The gonangia of several species of Zhwiaria, as 7. thiarioidcs (Plate VIII, fig. 6), and
Abietinaria, as in . variabilis (Plate XXXII, fig. 7), are peenliar in having a number of sharp
chitinous teeth arranged in a cirele on the inside, just helow the aperture. 1 am unable to under-
stand the function of these teeth, unless they serve as a sort of anchorage for the deckenplatte,
very much as similar teeth at the hottom of the hydrothece of certain campanularians are sup-
posed to serve for points of attachment for the hydranth.

The text figures 99 to 139 are all drawn to the same scale, and show the variation in size that
ix found wmong the gonangia of the Sertularide.

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



THE SERTULARIDZE. 3

DEVELOPMENT OF THE SERTULARID.E.

Origin of the see cells.—As in so many vespects the two families Plamnlaride and Ser-
tularidic here show their close relationship.  So far as I can determine there is no diflerenee
between them in this vespeet.  In all species of Sertularidae 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 early stage.  Weismunn reports this to be true of
Sertularia prnila and Sertulardlla polyzonias, and I have found the same thing in Satularia
promila, Hydeallmania falcata, Sevtulavella compleva, Diphasia fullar, Diphasia kinealdi, and
Abictinaria turgida.  These comprise ull of the species that T have examined for the purpose.
The sex eells originating in the endoderm of the stem are earvied into the developing gonangium
along with the voung blastostyle, or else migrate as do those of the Plumularidie, the pre-
sumption being in favor of the latter, although I do not know that the process has been
completely demonstruted.

The development of the gonanginm has been partially described in the case of Diphasia
Jallar. Tt seems that the process is, in general, the same as in the Plumularide,! and the same
thing secms to he true in the development of the ovunr und that ot the colony as a whole.

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

Weismann has found, however, the charactervistic eell layers that are seen in the medusoid
forms, and this leads him to pronounce the sertnlarian gonophore a very muceh degraded medusa,
an opinion that can not he gainsaid in the present state of our knowledge.

SYSTEMATIC DISCUSSION.
Family SERTULARIDE Fleming (modified).

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

(fonosone.— Gonophores inelosed in gonangia, and always producing ova or spermatozou
without the intervention of 4 medusoid formn.

The family Sertularidie,” containing as it does the longest known genera of calypteroblastic
forms, has been defined by a nnmber of writers, the general tendeney being, 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 authorvities.  Taken as a whole, the family is a
fuirly well circumsertbed group, although it has points of contact with campanulavian forms
through the genus 77yroscyplies Allman,* which agrees with the Campanularvide in having the
hydrotheca supported on pedicels, and with the Sertularidiv in the characters of its hydranths,

IR8ee Part I, pp. 36-39.

? An apparent exception is found in Ilydrallmania, where the bases of the hydrotheew are aligned in a single row
on the upper side of the branches.  1Tere, however, the distal portions of the hydrothecie are bent alternately to the
right and left, and nematophores are never found. These characters are sutlicient to separate the genus from the
family Plumularidie 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 seems to have been Sertulariadie. The first time that it oceurs isin A History
of British Animals, by Fleming, Edinborgh, 1828 p. 538, Johnston, in the second edition of British Hydroid
Zoophytes, London, 1847, uses the same gpelling, as does Alexander Agassiz, in his Catalogue of North American
Acalepha, Cambridge, 1865, [Fncks, in his classic work, British Hydroid Zoophytes, London, 1868, p. 233, adopts
the spelling Sertalariidie, in which he has been followed by a few Dritish and American writers,

McCready, one of the pionecr American workers in this field, introduees the spelling *“Sertularidie,” in 1858, in
which he is followed by Louis Agassiz, in Itis Contribution to the Natural ThHstory of the United States, 1V, 1862,
p. 335, and Allman in several of his later works, and most of the present workers, both American and Furopean.

* 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 eonsisting of four segments.  On the other hand, we find
in some species of Selaginopsis a superficial resemblance to certain of the Perisiphonida: and
Lafoeidwx, both of which families have the hydrothecse without pedicels and avranged 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 pavallel tubes.

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

Althongh 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. hut which
break down more or less completely when all material available from more recent explorations is
taken into consideration. TPerhaps the difficulties 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 authorities, heginning with Hineks's epoeh-making work. British Iydroid
Zoophytes, published in 186s.  This writer divides the Sertulariida into the following genera:?

Y =t

Sertularella.—Ylydrothecee biserial, deeidedly alternate, operculum composed of several pieces.

Diphasia.—Ilydrothecie opposite, occasionally subalternate, a pair to each internode, with an internal valve-like
operculum. Female gonanginum with an internal marsupial chamber.

Sertularia.—Hydrotheew biserial, opposite or alternate, without external operculmm.  Gonangia withont internal
marsupiuin.

Thuiaria.—Hydrothecwe hiserial, embedded in the substance of the stem and branehes.

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

In December, 1374, Professor Allman read a paper before the Linnwan Society.” in which
he defined the following new genera:

Desmocyphus.—Hydroeaulus bearing hydrothecee which are ainate to each other in pairs, and each pair adnate
to the front of the hydrocanlus.

Syntheeium.—Each internode of the hydrocaulus bearing a pair of opposite sessile hydrothecie. (ouangia on
peduneles springing from within the eavity of hydrothec:e.

Selaginopsis.—Hydrothec:e dispoged in several longitudinal rows about the nonfaseicled hydrocaulus.

Dervicladium.—Ilydrothece more or less immersed and closely set around bifurcating ramuli which spring from
the sides of a common stem.

In this work Professor Allman separates the genus 7wiaric from the Sertularide and
places it in a new family, the Thuiariidw.

lu his report on the Hydroida collected by the (Tallenger® the same author modifies the
genus Nertularic so as to include the genus Sertvlarella, modities the genus Z%wiaria and restores
it to the Sertularidwe. and forms three new genera. His classification is as follows:

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

Thuiaria.—Internodes of hydroeanlus each bearing many hydrothecie which are alternate or opposite, more or
less adnate to hydrocanlus, margin entire or dentate.

Diphasiac.—Substantially as defined by Agassiz and Ilincks.

Desmoseyphus, Synthecoun, and Thecocladium.—As defined above.

Hypopyvis.—Like Desmoscyphus, but with two minnte cup-shaped appendages (nematophores?) at the base of
each hydrotheca.

Staurotheca.—Hydroeaulns with opposite hydrothecw arranged in deeussating pairs.

Dictyocladinn.—1 T ydrocaulas forming a flabelliforn network of anastomosing stems and branches. Hydro-
thecwe on all sides of hranehes.

! British Hydroid Zoophytes, London, 1868, p. 234 ¢t seq. The above table iz not a guotation direet, but a
eondensed statement of the most important points in his definitions of genera.

*Linnaan Society Journal, Zoology, X11I, 1876, p. 252 et seq.

*Report on the Hydroida, Part 2, 1888, pp. 49, 50.
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The tendency to multiply genera reached its maximmm ina work published in 1890 by
Marktanner-Turneretscher! in which he adopts all of Allman’s genera. rvestores Sertularddla, and
proposes two new generit,  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 ... .. e iteeeeaaaaaaan 2
2. Ihydrothewe in more than two rows,  Margins even. .. ..o i i iea e Dicryocrapiva.
Hydrothece arranged otherwise ... . o it e e eeeeaeeceaaacaeoaaaaaaaaaeaaaanaanas 3
3. Hydrotheue paired, adjacent pairs at right anglestoeachother .. o oo o0 oo STAUROTIHECA.
ydrotheca alternate, margins dentate.  Operenlum present ... .. .. ... . ... SYMPLECTOSCY PHUS,
sranches not normally forming & network. . oo ittt e eieaaaan 4
4. Branches arising from eavities of the hydrotheem o ... L.t TurcocLanivy,
Branches arising as usual Trom the sten ..o oot ettt 5
5. Stem polysiphonie, the central tube bearing hydrotheee oo oo oo oo oo il . Ble s - GRAMMARIA,
Stem monosiphonic, or tubes differently nvranged ..o i 6
6. Minute cup-shaped bodiesat the hydrotheeal bases. ... o oo Hyroryxis,
Nosuch appendages. . ... L. i, dotoocoooadonoooanmes SR o
7. Hydrothecie arranged in a =ingle TOW . . L e ItTyDRALLMANIA.
tHydrothece arranged in more than a single row L. S
K. Tlydrothece in 1wo rows, adnate to each other in pairs c o i inaaaann Desyoseyrnus,
Hydrothece in two opposite rows, or in several FOWS. Lo i 9
9. TIydrothece in several longitudinil] TOWS - . Lo ittt eee e e e e SELAGINOPSIS,
Ivdrothece in two Jongitudinal roOWs .ttt aaaaaaan 10
10. Operculum present, composed of one or MOTe PATtS. - . i eaeeaa e =~
Hydrotheew without operctdum .o it ittt tee e e it et e e e aaann 15
11. Operculum with more than two parts . i iiiiiiceeeaiaaas 12
Opereulnm with WO Parts ..o eaeaeaeeaaaeaaaans 13
12. Hydrothecwe usnally alternate, and one to an internode - ..o i it iaaaann SERTULARELLA.
Hydrothece opposite or alternate, several to each internode. ... ... .. ... ... .. ... .. CALYPTOTIUIARIA.
63 TH G a1 IS 0 309) 1) L0 2 W SRR e e S E B ol 0y 0 0 00 0 G005 B0 - BB B BEE 5.4 00 066 1 5 ABA S0 GEE 008 S0 SEo000 14
Il ydrothece alternate, often several to an internode, an operculum present ........__.._...........Moxoroya,
14. Hydrothec:e usually paired. Operculum hinged at a single point .. oo oo .o o oo ... Dipizasia.
15. Hydrothecw opposite, several pairs in the middle of cach internode oo . . .. ... ... PAsyTHEA.
One, two, or more hydrothecie to each internode, the latter not mueh produeed beyond the hydrotheca-
R R e s L e L I i _ 16
16. Mydrothece strictly opposite, generally partly immersed, often without evident relation between hydrotheen
3 ) 1) 1 LT RON A e B e B e o oo SR e o - SEBEE S EBE B 06 & 6 00 e o & e Tuviania,
ITydrotheee single, or in more or less distinet pairs on each internode ..o o . . o ool 17
17. Hydrothewse paired, sometimes not strietly opposite.  Distal part of branches usnally with a puair to each
internode.  Gonangin on branches _ i iiiciiecieaeaaaan IS
I ydrothecie single or paired.  Gonangia springing from lumen of hydrotheewe oo oo oo oo 00 NTHECIUM.
1S, ITydrothecal margin toothed.  Tlydrothecie not conspicuousty broaderat base. ... . .. SERTELARIA.

ydrotheeal margin even or slightly sinuons.  Hydrotheewe swollen at base oo oo oo .0 ABIETINARIAG?

It will be noted that this sehenie denies the presence of the operculum iu the genera Husythea.
Sertularia, Thuiaria, and cAbictinaria, in all of which it is actually present.

In 1893 there appeared a scholarly work by Prof. (z. M. R. Levinsen.® in whieh a serious
attempt ix made to arrange the genera of the Sertularida: on the basix of the charaeters of the
operculum in connection with the condition of the hydrothecal margin.* This writer asserts that
the operculum is found in all Sertularidae, without exeeption, and earries his belief to the extent
of easting out all eenera that do not possess that strneture.  He states that the genera Gram-
mariy, Syntheeinn, and Hypopyees should all find their places outside of the Sertularidwe, an
opinion in which 1 concur, except in the case of the genus Syntlhecium. e maintains that such
features as the relation of the hydrotheca to the hydrocanlus and to one another are of little sys-

' Die Hydroiden des k. k. naturhizstorischen Hofmuseums, V, Vienna, 1890.

28ee Kirchenpaner, Nordische Gattungen und Arten von Sertulariden, Hamburg, 1884, p. 29, Dr. Kirchenpauer
recognizes the following genera: Selaginopsis, Thwiaria, Abietinaria, and Sertularella.

$Meduser, Ctenophorer og Hydroider fra Grinlands Vestkyst tilligemed Bemivrkninger om I ydroidernes Sys-
tematik. Swrtryk af Videnskabelige Meddelelzer fra den naturhistoriske Forening i Kjobenhavn, 1892, 1803,

#The writer 18 under great obligation to Mr. J. I, Paarmann for translating the systematie portion of Levinsen’s
work,
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tematic value nnless reenforced by the characters ot the opereulum and hydrothecal margin, upon
which he ehiefly relies in his system of elassification.  He maintains that there is a eonstant
relation between these last two struetures, and that the opereulnm is always attached to more or
less deepened curves or sinuosities of the margin.

In accordanee with this position, based. as the author expressly states, on his studies of the
Greenland species only, Professor Levinsen in another work published during the same year
(£893)," classifies the Sertularidae as follows:

(a) Operculum of 3 or 4 flaps which are attached to a like number of emarginations of the walls of the hydrothec:.
Gl nmlE TR oor aodt AREHERPRRRRE Se o0 o o0 S0 0 aIOBBE o6 Mo B 5o TR ooe A6 oo nc 00008 0as8a0 Sertularella.
(a’) Operculum of a single flap.
(b) Margin of hydrotheca with two lateral teeth.

(¢) Hydrotheese in a single zigzag row. Operculum adeauline...... S R o e o Ilydrallmania.

(¢) Ilydrothecie in two rows.,  Operenlum attached to adeauline side of margin... ... ... __. Sertularia.
(b7) Margin of hydrothecae without teeth.

(¢) Opereulum attached to adeauline side of margin_ ... . . ... ... ... ... - SR IDiphasia.

(e’) Operculum attached to abcauline side of mavgin. ... ... ... .. ... ... ... . ....... Thuiaria.

In applying this key to the Iarge number of species discnssed in the present work it hecomes
evident that it is inadequate to meet the requirements of the case, however well it applies to the
Greenland forms discnssed by Levinsen.

The scheme is so attractive at first sight that the writer must contess to a sense of personal
disappointment at the failure of a method of classifieation for which he sincerely desived suceess.
The following considerations, and several others could be added, are suffieient to show the
inadecpuacy of the key.

In the genus Sertulardla the form S. formose 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 opereuluni.  The same is true of S, hartlawh! Nutting. 1 ean not see how either of
these can be rightfully separated from the genns Sertulardla. -

The hydrotheeal margins in Zfydrallinania can seldom be said to have two teeth, and indeed
are often perfectly oval, or with slight angulations at the sides that cannot properly he ealled
teeth in the sense in which the term is used in reference to the margins of hydrothecz.

AMr. Paarmann, who has very carefully studied many species ot sertularians that would eome
under the genus Seytuluria, according to the key given above (including 8. pumiila and other
long-known forms), by means of serial sections concludes that Professor Levinsen is incorreet in
saying that the operculum of this genus consists of a single flap.  As this is a matter of
unusual importance 1 gquote from his unpublished manuscript:

In the species having bilabiate (bidentate) margins each of the emarginations is surmounted by a membranons
piece of the operculum.  Levinsen (p. 187) says that the adcauline piece is permanently attached to the margins of
the tecth, thus forming a “ collar,” while the abeauline picce is a free functional flap which opens when the
hyilranth expands and closes after the hydranth has retractesd.  Upon this type he bases his genus Sertidaria.  The
investigation of a large number of specimens 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, Pasrmann’s sections and am convinced that the statements above quoted
are correct. It seems evident that Allman® and Marktanner-Turneretscher® are correet in inter-
preting the hydrotheex of such speeies as Sertularia puimila as having a two-valved opereulum.*
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 objection to relying exelusively

P Annulata, ITydroidne, Anthozoa, Porifera in: Det videnskabelige Udbytte af Kanonbaasen “Hauchs? Togter,
Copenhagen, 1893, pp. 321425,
* Memoirs of the Museum of Comparative Zoology, V, 1877, p. 25.
Hydroiden des k. k. naturhistorischien Hofmuseums, Vienna, 1890, p, 238.
1t seems to me that even by Levinsen’s account the operculum is here morphologieally, although not funetion-
ally, two-valved, and that his so-called “ collar” is, like the opereulun, simply a thin membranous extension of the
hydrotheeal wall. See Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1893, . 186 ef seq.
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upon the characters of the margin and operenlum in elassifying the Sertularidie, 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 Sertulardla lack the sup-
posed three or four flapped operculum.  In Selaginopsis mirabilis (Verrill) there are two tlaps
to the opercudum, while the one-tlapped operculum is characteristic of the genus as a whole. 1
do not believe that any one would separate N. wirabilis and S. eylindrica (Clark) generically, and
yet they differ in this feature upon which Levinsen buses his genera.  In Sevtadario desmoides
Torrey, a form found on the Californian coast (Plate III, fig. 1), the hydrothecal wmargins 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 smme colony, is composed of two parts.
In this case neither the margin nor the operculum furnishes a constant teatuve. even in a single
colony.  In _tbictinaria greened (Murray) the hydrothece on one part of a colony will be of the
typical abietinarian 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 XXXV,
tigs. 3 and 4).  The operculum is of a single adeanline flap.  Probably enough illustrations have
been given to show that the characters used by Professor Levinsen are insuflicient in themselves
to furnizh a basis for the classitication of the Sertularida,

It by no means tollows, however, that the operculum and hydrothecal margin are characters
to be neglected.  On the contrary, T think them most important aids in detining certain genera,
such as Abietinarin and Diphasiu, and feel that we owe much to Professor Levinsen for his pains-
taking work calling general attention to these teatures.  Careful and conscientions work snch as
his is always valnable, whether the results ave in all respeets 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 intevest in this connection.'  Dr. Schueider
(p. 521) was at first much impressed with Levinsen's method of ¢lassification. 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 of the Sertularidw. and adopts
the following genera, but ealls them “*groups™ on account of their incomplete separation: Sesfu-
lardla, Dynamena, Thwiaria, Pasythea, Sdaginopsis, and Hydrallianie.”

Lest itmay appear that the writer has intentionally or earelessly neglected to include the works
of American writers in the sunmmary just given, attention is called to the fact that there has heen
no general work, nor any general discussion of the family Sertularidie prodnced by an American
writer sinee the appearance of the classic work by the elder Agassiz, in 18627 before the appearance
of Iincks's British Hydroid Zoophytes, {863, which F have taken as my point of departure in the
preceding  discussion.  Agassiz proposed three new genera of Sertularide (pp. 335-356):
Amplishetia, Cotulina, and uphitrocha, 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 Sertularide into genera, there are several principles
that should be clearly grasped at the outset:

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

Second. o sometinies happens that a single charicter will sharply differentiate a single
genus.  For example, the unilateral arrangement of the hydrotheeie in Zydrallmania.

Zhird. The hydroids are an extremely plastic group, and certain charaeters may oecur
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

'Hydroidpolypen von Rovigno, nebst Uebersicht fiber das Systemn der Hydroidpolypen im Allgeancinen. Zool-
ogische Jahrbiicher, Systematik, X, pp. 472-555, Jena, 1898

?Although Doctor Schneider calls these “groups’” he treats them as genera, for eonvenience in handling.

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

*North American Acalephwe, 1865, pp. 146-147.
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the subject, and has brought 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 lumen of the hydro-
theea, although these speecies normally produce gonangia in the ordinary position. But 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 regnlarly springs from the
inside of hydrothece. :

Such species should, it secems to e, be placed in the genus Synthecivine of Allman.' The
sporadic appearvance of the gonanginm of the Synthecivue 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 {ind that in many species of the Sertularidwe, not otherwise closely allied, one or
niore branches spring from the lumen of hydrothecwe, althongh these species normally and regn-
larly branch in the ordinary way. But Allman has found several specimens of a certain species
in which the branches ¢ invariably spring from the hydrotheeca,”* and for this species he instituted
the genus Zhecocludium. e afterwards found other colonies of the same species® that showed
the same constant character, the branches arising normally and regularly from the lumen of the
hydrotheca. These specimens, being more complete than the ones originally deseribed, furnished
additional characters that still further confirmed his judgment in establishing the genus. Here
again, it secems to me, we are by no means justified in following those who would discard the
genus Thecocludivin, because species of widely different genera will sporadically exhibit the same
peculiarity that is nniformly possessed by the specimens studied by Allman.

Fourth. The number of rows of hydrotheew on the branches is a character hy which groups
of speeies otherwise closely related can be segregated to form genera that appear both eonvenient
and natural. Thus we find & number of speeies elosely related to each other and having manifest
aftinities to certain species of 7/wiaric that are characterized by having the stem beset with more
than two regularly disposed longitudinal rows of hydrothece. For such forms Allman bas
instituted the genus Nelaginopsis.*

Again, there are two species elosely allied to the genus Sertularella that agree more closely
with each other than with other species from the fact that the hydrothecwe are placed on all sides
of the branch in an ascending spival.  Associated with this character in the two species thus far
discovered is a remarkable tendency toward anastomosis of the branches which are all in the same
plane, forming a tlabellate colony. For the first of these species Allman formed the genus
Dictyocludiim.”  Another species is deseribed in the present work. One species has been found,
otherwise related to the genus SNertuwlaria, that differs from all others in the fact that the suecessive
pairs of hydrothecwx are rotated on the stem so that cach pair is set at right angles to the plane
of the pairs immediately above and below. The result is that there are fomr longitudinal rows of
hydrothecse on the hydrocaulus, the individuals of a given row being very widely separated, and
each individual forms one of a pair of opposite hydrothece.  Ior this species Allman has estab-
Tlished the genus Stawrotheca,” a genus not found in American waters.

L7fth. The operculum can be nsed as an important factor in separating out some of the generie
groups from the great mass of Sertularida in which the hydrothecw are arranged in two longi-
tudinal rows, but this character ix not in itself sufficient, and we find it necessary to use diflerent
combinations of two or more characters for this purpose, among which the combination of the
form of the operculum and the arrangement of the hydrothec on the hydrocaulus is of great
valne.  There is a certain long known form that has an opereulum of two valves and in which

YJournal of the Linnwan Society, Zoology, XTI, 1874, p. 365,
z [dem, XIX, p. 149,

® Challenger Report, Hydroida, Part 2, 1888, p. S1.

*Journal of the Linn:wan Society, XTI, 1874, p. 272,

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

SIdem, Part 2, 1888, . 75.
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the hydrothecre are arranged in compact groups of pairs, a group to cach internode. the upper
pair of a group being noticeably smaller and different in shape from the lower. This very
characteristic form is the basix of the genus Pusytlea of Lamouroux.'

A large number of speeies agree in having the operculum of three or four {laps and the
hydrothecie strictly alternate.  These form the well marked and well known genus Nevtwdarilla.?

Again we find that o combination of the characters of the operculum together with the general
form of the hydrothec can be used to advantage. A large number of species agree in having an
operculum eomposed of a single tlap which is hinged to the adeauline side of the margin,  These
have all been included by Levinsen in the genus Diplhasia. A study of these torms leads to the
discovery that the genus thus constituted is made up of two well-marked groups which agree in
the character of the opereulum just given, but differ widely in the form of the hydrothecie; one
group consisting of species with tubular hydrotheew that are not distinetly swollen below, and
that have very large apertures without any distinct neek or eonstrietion of the distal part of the
hydrothecal wall.  These forms can very well be retained in the genus iplhasia, substantially as
originally described hy Agassiz. The other group having an operculum of one adeauline valve
eonsists of species which differ from 2¢phasia, and agree among themselves in having hydrothecw
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 constrieted 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 hydrotheeal walls below the margin.  The forms just deseribed constitute
what seems to me to be a very well circumseribed genus Abictinaria.’

Sexth. Asa last resort we find that a combination of the position of the hydrotheesw,
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, whieh agree in having the hydrothece in two rows, margins smooth or dentate,
the operenlum 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 hydrothecw that are not greatly embedded in the hydrocaulus, an
opereulum comprised almost always of two valves, and the internodes normally and commonly
bearing two hydrotheew ; or the hydrotheex may be slightly subopposite, but the internodes
are regular and normally and commonly bear two hydrothecw, showing that the latter are
essentially paired, as pointed out by Bale.® Such forms can be referred to the original genus of
the family, Sertularic.

The remaining forms agree in having the hydrothece normally and regulavly subopposite
to alternate, usually more or less enthedded in the hydrocaulus; operculum of one Hap (abeau-
line) or of two tlaps; more than two (often many) hydrothece to each internode, the latter
heing of very irregular length even in the same colony.  These forms we can reter to the old
genus Thuiaria.

It will be noticed that seven of the nineteen genera admitted by Muarktanner-Turneretscher
(see p. 349) are not included in the scheme as outlined above.  These seem to me to be untenable,
and the species included in them ean be disposed of as follows:

Grammaria and Hypopyris do not helong to the Sertularidie.

Calyptothocaric and Syueplectoscyphus should be united with Sextwlardla, from which they
are not separated by what appear to me to be adequate characters.

Monoponae is quite a typical Z%uiariu, according to the scheme here adopted.

Desinoseyplus can with propriety be referred hack to the old genus Neptularia.

! Nouvean bulletin philomatique, décembre, 1812, p. 183,

2Gray, Radiata, List of specimens of British animals, ete., London, 1847, . 68,

*Kirchenpauer, Nordische Gattungen und Arten von Sertulariden, ITamburg, 1884, p. 29,

'The author does not claim to have successfully solved this problemn, which appears with our present knowl
edge to be insoluble, but hopes that the arrangement suggested will be practical in fact, althongh nnsatisfactory
in theory. At any rate, it is the hest that he has been able to devise after very careful pondering of the subject.

§ Australian Hydroid Zoophytes, 1884, pp. 115, 116,
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Dynamena should be dismembered, part of the species going to Sertuluric and part to
Thwiuria, as above defined.

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

KEY To THE GENERA OF AMERICAN SERTULARID.E.

Hydrothecie all on one side of the branches, their distal ends being turned alternately to the right and

XD oo ot cooooc - conmonnon odoEd T HBEBENE S S0 6 cc 000 doBa CoaEOs £ BB NE S 00Ea0 S R SBEE 505050058 5 955 5 a0 Hydralhmania.
Hydrothecie arranged on all gides of branches. _
Operculum of one adeanline flap, no anastomosis of branehes .. o .o . o .Llll Neluginopsis.

Operculum of several flaps, branches freely anastomosing Dictyoctudim.
FTydrotheewe arranged in pairs, each pair being revolved so as to be at right angles to the 1:.111 immedi-

e iy wlnonye @i TR 6 e cooe coo a0 aodn a0ee Boas = 50 =mE = mam S as S = 2 oeE B he DEE S e ORO AT Ao 50T asac s (Stavrotheca. )*
1Tydrothecie always in two longitudinal rows.
Hydrothece in groups of pairs, the uppermost being decidedly smatler than the lowero. ..o .. Dasythea.
Operculum adeauline, and of one flap.
Hydrotheeal aperture large, body not flask-shaped _._ .. . . .. Diphasia.
U T Bl G ey oo G 1 R TR L B ] s S 1 G e ey R [hietinaria.
Operentum aleauline, of one flap, or of two or more flaps.
Operculum of three or four pieces.”  Hydrothegw strictly alternate, margin usnally toothed. ... _. Nertulavella.
Operculum of one (abeauline) flap, or of two, rarely three,” flaps.
Iiydrothecie strictly opposite, each internode normally bearing a single pair. .. o....o ... . Sertudarin.
Hydrothece subopposite to alternate, each internode normally bearing more than two_._____. Thuiaria.
Operculun wanting, margin round.
Branches normally arising from the lamen of a hydrotheen oo o o o o .. .. .. ( Thecocladivm. )
Gonangia normally arising from the lumen of & hydrotheeca...______. R Sy S S, Syntheciumn.

In conclnding this general discussion of the genera of the Sertularide the author wishes to
explain hix position in view of some of the more important objections which he apprehends will
be urged against the classification here adopted.

Jorst. 1t will be said, and truthfully, that the system is hased on a heterogeneous set of
characters, and that different 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
sufice.  As a matter of fact, no writer could use more care and ability to efleet this end than has
Levinsen, as we have seen; and his work has been chiefly valuable in demonstrating the impossi-
bility of such a method, at least so far as the Sertularidic are concerned. There is also a distinet
danger in confining diagnostie features within too eonstricted liniits, and this is that it is almost
certain to result in a most unnatural assemblage of species into genera which do violence to actual
aflinities, as wax done, for instance, when Zydrallinania was regarded as a plumularian on account
of using the one character of unilateral arrangement of hydrotheesa

With increase in experience the naturalist sees more and more clearly that all charaeters
must receive due consideration, and that the fewer the characters used the less satistactory will
be his groups, if he desives them to indicate real aflinities.

Again, it has come to be recognized wmong systematists that a given character will often be
of the greatest value in one scetion of a family, or other group, while the swme character is
comparatively worthless in another section of the same family or group.  Thus the operculun is
almost an ideal character to use in separating out the genus /iphasia, as used by Levinsen, but
fails in 7%uiaric and Sertularia.

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

! The brackets indicate that the genus is not found in American waters.
*Very exceptionally the hydrotheer in this genus are without teeth, and the operculum is stretehed like a
drumbead across the very wide, round aperture,
When three teeth are present, as in some of the Desmoseyphus group of Sertularia, the upper one is much
smaller than the others, and the operenlum is very delicate, while the three-toothed forms of Sertedarelle have equal
and equidistant or conspicuous teeth, and the operealum is evident.
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[n answer to this it must be urged that a condition. not a theory, confronts ns, and it
appears to be impossible to break up the family Sertularidie into groups that do not intergrade
to some degree. Reducing the mumber 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 gencera inter-
grade just as vexatiously as do the twelve included in iy scheme, and the five genera are
individually mnch more unwieldy and diflicnlt to manage than are the twelve.  Thus therve is
nothing lost in the delimitation of genera, and much gained in convenience when the larger
nunber is utilized.

Here again the plasticity of the Hydroida as a gronp is the eaunse of nmeh of our difliculty.
It secms that these lowly animals have not yet erystallized into definite and nnvarying forms to the
extent that is found among the higher metazoa. and the result is that both specific and generic
boundary lines arve crossed in various directions, much to the perplexity of the systematist, as |
have elsewhere attempted to illustrate.’  1n this case it seems to me that we must abandon the
idea that a genus is untenable so long as there is any intergradation with other genera, and take
the position that a genus ix simply agroup of closely related species that are related more nearly
to each other than to members of other similar groups. and that the genus ean be good, both in
practice and in theory, even if certain species do intergrade in some individual characters with
species of other genera.  We must remember, moreover, that all genera would intergrade with
other genera, were a complete vecord accessible, and that generie distinetions must neeessarily 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 several genera are discussed later.

Distribution of American Sertularida.
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Geographical distribution of American Sertularide— Continued.,
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CGoographical distribution of American Sertadarida—Continuned.
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!South Americn.

On acconnt of the very marked ditference between the distribution of the Sertularidie and
that of the Plumularidiv, it seems hest to adopt a diflerent elassitiention of  geographical regions
from that presented in the first part of this work.! The two groups have entively diflerent
centers of distribution, and the Plunularidie ave almost wanting in regions where the Sertularidie
are most abundant. 1 have therefore adopted for the latter family the following regions:

Cananiax.—To include the North American coast region from Eastport. Maine, to the
Aretice Cirele, or the south end of Greenland.

Nourrn Arvaxmic, — From Eastport. Maine. to Charleston, Sonth Carolina.

Wesr Ixpiax.—Including reeion south of Charleston. the Gulf of Mexico, Caribbenn Sea,
North coust of South Amerien to Brazil.

Braziiax.—From Northern Brazil to Southern Argentina.

Paracoztan. Southern Argentina, Patagonia, Terra del Fuego. Falklind Islands, and
Sonthern Chile.

Anrcric. Al north of Arctic Cirele in general. but including the White Sea of Russia,

AvaskaN. — From Bering Straits south to and including Puget Sound.®

CavrrorNiaN. —IFrom Puget Sound to and ineluding Mexico.

Souvrn Pacteie. —Sonth of Mexico to the Patagonian region as here detined.

ScaxpiNavian,  Including Dennrk, Sweden and Norway to the Avetie Cirele.

Brrrrsn. — Ineluding the British Islands and Telgoland.

CoxtixexraLl, - Ineluding the coasts of Belginm, France, and Athintic coast of Spain.

tAmerican Hydroids, Part 1, The Plumularvicdke, Wishington, 1880, p. 44,
2¥ee Tydroids Trom Alaska and Puget Somud, €. € Nutting, Procesdings 17080 National Musenm, NX1, 1899,
I ©42; also Papers from the Harriman Alaska Expadition, The Hydroids, Proceedings Washington Academy of
Seiences, 11 1901, pp. 158 to 162,
d125—rr 2—U4—4
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MEepITERRANEAN. - Including the Mediterranean proper and the Adriatie.

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

It will be seen that most of these regions are quite arbitrary. and their faunw intergrade in
almost all eases.  Until & more serious and comprehensive study i made of the distribution of
all groups of marine organisms no final or even approximately satisfactory set of zoogeographical
regions can be made.  In the meantime, however, each worker can exercise his own judgment
in devising a scheme that will satisfy hiis 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 varions attempts into a well-digested zoothalassography.

The table given above will serve to indicate some 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 colleetions made by the Harriman Alaska Expedition.” In the meanwhile the U. S.
Fish Commission steamer A/batross made very extensive colleetions during her several ernises 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 eenter of distribution in the far north, probably in the Arctic regions, as is
indieated by the holarctic distribution of many species—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 indieation that the
region is peculiarly adapted to their needs. 'The finest specimens, hoth of eampanularian and of
sertularian colonies, that the writer has ever seen came from the cold waters of Alaska. The
arious Seandinavian writers have found a rieh field for work in the hydroids, and Kristine
Bonnevie has produced a sumptuous monograph on the Iydroids of the Norwegian North Atlantie
Expedition. It seems, then, that the group has spread from the Avetie region sonthward on
hoth 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 speeies found in the West
Indian region would seem to militate against this view, but many of these belong to speeial
groups, such as the Desmoscyphus group of Sertularia, indicating that they have long heen
separated from the ordinary types of the family. The Sertularide appear to have spread, from
whatever center, over the ocean floor throughont 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 colleeting done there has given us
no less than seventeen species.  Australia also has a rich sertularian fanna of about sixty species,
according to Bale which seens to he rather elosely allied to the Patagonian forms, indieating
the possibility of an Antaretic center of distribution, for certain groups at least. The west
‘coast of South America seems to he the poorest in Sertularidee of all the American regions
included in the table. Thix may be due to the eomparatively few hanls 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 4% to
51 of Part I of this work hetween the distribution of the Sertularidw and the Plimularidee, the
former having its greatest wealth of material in the Alaskan region and the latter in the West
Indies.

!See Clark, Report on the Hydroids colleeted on the Coast of Alaska and the Aleutian Islands by W. H. Dall,
Proceedings, Academy of Natural Seiences of Philadelphia, 1876.

2See Papers from the Harriman Alaska Expedition, XXI, The Hydroids, C. C. Nutting, Proceedings Washington
Academy of Sciences, IT1, 1901, p. 157,
$Hydroids of the Harriman Expedition, 1901, p. 162.
* Catalogue of the Australian Hydroid Zoophytes, W. M. Bale, Sydney, 1884.
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Bathymetric distribution.—Tere again it has seemed best not to follow the scheme adopted
in discussing the Plumulavidae, on account of the great preponderance of shatlow water forns in
the Sertularidie, and also for the reason that the table given for the Plunlaridie involved more
dabor than is necessary in the case of other species. By giving the maximom and minimam
depth at which each species is found it is thonght that the table will he as useful as that given for
the Plumualaridae, in which the record is maintained for all the intermediate zones, it heing, indeed,
more probable that the actual conditions of bathymetrie distribution are thus presented. as it is
altogether morve likely that the nonoeccurrenee of a species in the table given for the Plumularidae
is due to incomplete exploration than that the bathymetric distribution of these species isactually
discontinuous, as would be 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 Sertularidie ave much
more generally found in shallow water than the Plumularidie.  The proportion of shallow-
water forms—that is, those found in less than 50 fathoms  heing a little over 75 per cent in
the Sertularidae and 50 per cent in the Plumularidae.  There ave 41 per cent of the Sertularide
confined to the shallow-water zone. while there are only 33 per cent of the Plunmlaridwe confined
to the saune zone.

The following table shows very plainly the difference in the bathymetrie distribution between
the two families:

Comparative distribution at incrcasing depths.

| Less than Over 50 Over 100 Over 150 Over 200 Over 500 Over 1,000 l

Family. | 30 fathoms, fathoms. | fathoms. | Mthoms. | fathoms. = fathoms. [uthoms,
! . == | 3 = ildes
Per cont. Per cend. Per cent. Per cont, LPer cent. Ier cent, Per cent,
Plumnlaridae . .oo.o oo oLl 0, 50 0.63 . 49 0.40 | 0.28 0.05 0.03
Sertularidie. ... ooiaeiien .75 | .40 .30 | .26 ' 16 .06 .03
| |
i

The following species of Sertularida have been dredged at depths greater than 500 fathoms:
Diphasia fallar, 1,210 fathoms (Bonneviey:  Diphasia tamarisha, 660 fathoms (Bonuevie);
Nevtularella clausa, 600 fathoms (Allman); Sertwlarella tricuspidata, 1.375 fathoms (Bonnevie)s
Sertulardla tropica, 1,163 Fathoms (Clarke).

The well-known Sertiwlarella tricuspidata seems to have the greatest vertical distribution of
any sertularian, ranging from the littoral region to the depth of 1.375 fathoms. The only
American hydroid that has been found at a greater depth than this is Aglaophenopsis vereidli
Nutting, which was found at 1,742 fathoms. In this case, however. the known bathymetric
range ix from 1,497 to 1,742 fathoms.!

SERTULARIA Linneeus (modified).

Trophosome.—lIlydrothecre in strictly opposite or ravely subopposite pairs.  Stewm and
branches normally divided into regular internodes, each of which bears a pair of hydrothecw,
but sometimes there are move than one pair to the internode, in which case the hydrotheca are
strictly opposite.  Operculum normally of two tlaps.

(Fonosome.—Gonangia oval or ovate, with a short collar and broad aperture and no internal
narsupium.  An acrocyst is oceasionally present. ]

Thix being the oviginal Linnwman genus for the hydroids, it has necessarily sutfered many
vicissitudes, most of which have been in the direction of closer and closer delimitation, Lamouroux
leading by separating what ave now known as the Plumularidae and also hreaking the Sertularians
proper inte two groups, Dynamens to include those with strietly opposite hydrothecwe, and
Nertularia those with move or less alternate hydrotheewe.®  Were hoth these genera used in the
present work, the species that 1 inclnde in Sotudaric would go into the genus Dynamena.
Lamouroux also set aside the species now included tn the MHalecidae in the genus 770, afterwards

!See Part 1, p. 49, ? Bulletin philomatique, 1812,
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supplanted by Zwlecium of Oken,' the species now included in the Lafoeida in his genus Lafoca;
many of the Campanularidie in Laomedea and CTytie. At nearly the same time (1816) Lamarck
issued the first edition of his classic work, Histoire naturelle des animaux sans vertébres, 11, in
which he separated most of the present Campanularide under the name Cwpanwlaria, and the
Plumularidie under the names Antennilaric and Iwwcidaria, and retained the name Sertwlaric
for the species then known that would now be included in the family Sertularide.  In the same
year, (1516),” Lamouroux published his Histoire des Polypiers coralligénes Flexibles, ete., in
which he divided the sertularians into the geneva Lusythea, which included the Lusythed of sub-
sequent authors plus certain nonrelated forms, Dyncmena, including the forms that would be
placed in Sertuluric and Diphasia in the present work, and Sertularie, ineluding forms with
alternate hydrothecwe, such as are now placed in Sevtwlarella, Thuiaria, Abictinaria, ete.

The next work of importance is that of Fleming,® who instituted the genus Thuiuria to
include what now would he called the typical species of that group. e followed Lamouroux in
the use of the generie name Dyncmenit. X

Johnston in his British Hydroid Zoophytes, 1825, returns to the use of the genus Sertwdariu
in nearly its orviginal meaning, drops the genus Dynaneena, and adopts the genns Zhwiaria of
Fleming.

In 1862 Louis Agassiz* differentiated the genus Diphasia trom the Sertularia ov Dynamena
of other writers, and uses the word Sesfularic in a very restricted sense, including only Sertwlu-
rie argentea, Thuiarie cupressina, dbietinaria abictina, and . filiewla.  He also proposed the
genera Lmphitrocka and Cotulina for certain speeies that are now included in Sertularella, and
Awmphishetia for Sertularic operenduta.

With the great work of Hineks, British Hydroid Zoophytes, 1863, what may be called the
modern era hegan. He reinstated and modified the genus Sertowlarella,® which is by far the
largest in the family, if not in the entive order Hydroida, and also proposed the genus /lydrall-
mania for the Nevtwluriv fuleate Linnweus, which many writers had erroncously placed in the
Plumularide.

The further vicissitudes of the genus Sertidaria ave sketched in preceding pages of the
present work, in connection with the general systematie discussion of the family.

POINTS OF INTERGRADATION BETWEEN SERTULARIA AND OTIIER GENERA.

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

First. With Thidaria.  In several cases, such as S. bispinosa, challengerd, and desmoides, the
internodes are of irregular length and bear more than a single pair of hydrotheca.  1n all such
«ases, however, the hydrothecie are normally strictly opposite, and never subopposite nor subalter-
nate, as in Zhuiaric.

Necond. With Sestularella, in having a three-flapped operculum and three-toothed margin,
as in N, sertularioides and N, hrevicyathns. Here, also. the hyvdrotheem are strictly opposite and
not strictly alternate. as in Sestolarella.

Third. With 7h/aria, in having a round aperture, without teeth, and an abeauline oper-
culnm composed of a single flap as in S desmoides. Here, also, the hydrotheex are strietly
opposite. I this case there is the further complication of extreme variability in the hydro-
thecal margin and operculum, there heing an oceasional hydrotheca in which the margin is
obscurely two-toothed, and the operculum apparently of two valves. In each of these cases it

! Lehrbueh der Naturgeschichte, 1815, Tl

?The nearly simmltaneous appearance of the works of Lamouroux and Lamarck have cansed almost inextricable
confusion in the systematic treatment of this and of other groups of hydroids.  See Part I, p. 54.

* A Iistory of British Animals, ete., Edinburgh, 1828, p. 545.

*Contributions to the Natural History of the United States, 1V, 1862, p. 355. ]

Originally 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 Sertwlarie as here
defined than it is to the pacticuli genus to which it approximates in the speeial character
discussed.

KEY TO AMERICAN SPECIES OF SERTULARIA.

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

B R O TR s L R pumila.
Branches alternate.
Hydrotheca largely contingent in front .. ... .. . ii it iiaeiaeiaacaactrancasaaannn versluysi.
Hydrothece seldom contingent in fromt ..o Lo it et iaeeraaaaaaaanas elutllengeri.

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

One tooth much longer than the other. . _...o .. .. ... S 5000000000000 RRMEEL SR <« oo copereudata,
Tecth approximately equal.
Gonangium with two lateral spines................ 36 00 JB60 08 TBO066E0OMEb BEaEO00S0BEOE R4, 1 11
Gonangium without spines.. ... oo il AEEAR 43 CF B60 BEEEBataS B Rioh At padehella,
Hydrothecal teeth not conspicuons.
Margin generally without teeth. ... . .___.. B S ST & Yo e e v eeootdesmoides.
Margin with three unequal teeth © i i it aeaaas rutthun.
Margin with two opposite teeth. it e aeiaecmeaaaaaan yraeili.

Colony normally unbranched (one or two unsymmetrical bhranches may be present).
Hydrothec placed on front of stem, and largely eontingent.

I ydrothece on proximal portion differing greatly from those on distal portion. .o oo . oo oo .. mayeri.
Hydrotheee alike on all parts of stem.
Chitinous processes projecting downward from hottom of hydrothese coooo oo oooioi L cornicinud.
No noticeable chitinous processes.
Colony and hydrothecns of average size for this genus. o o o oo iiiiaaan. . pourtalesi.
Colony aud hydrothece very small, less than half the size of preceding speeies cooooo o000 s stookeyi.

1lydrothecae not placed on front of stem, whether contingent or not.

Hydrotheee contingent of average size, margin with three teeth -« o hrevieyathus,

Hydrothece contingent, very small, margin with three teeth oo oo o i, vwersi.
Itydrotheexe not eontingent, margin two-toothed.
Distal part of hydrothecwe bent at right angles to proximal part _oooo oo o o oo .. tumidu.
Distal part bent st mueh fess than a right angle to proximal part oo oo oo, ceeennslZigun.

SERTULARIA PUMILA Linnzus.!

(Plate 1, tigs. 1-3.)

a5, p. L

Sea-Oalk: Coralline Bruts, Fssay Nat. Tlist. Corallines, 1
Serfidaria prumila Laxxpes, Systema Naturie, 1758, p. 807,

Sertularia pumila Liss gvs, Fauna Succica, 1761, p. 540.

Nertularia patmde 1ovrruyy, Natunrlyvke historie, XV, 1761-1773, . 527,
Sertuluria pumila Parras, Elenchus zoophytormm, 1766, p. 130,

Sertuluric pruila Lixxpvs, Systema Nature, 12th od., 1767, p. 1306,
Sertelaria pumile Bovposerr, in Pallas, Lyst der Plant-Dicren, 1768, p. 162,
Nertidearia pumila Eivis, An account of the Actinia sociata, cte., 1768, p. 434,

Seetularia pupa Mararr, De Plantis Zoophytls, ete., 1776, p. 25.

UThe writer desires here to acknowledge hix great indebtedness to a work written by Proi. Mauorice Bedot,
entitled Matériaux pour servirv & Phistoire des Iydroides, published in Revae Suisse de Zoologie, Annales de la
Rociété Zoologique Suizse et du Musée d'histoire naturclie de Genéve,  Gencve, 1901,

This work is invalnable to the systematist in the hydroids, as it givesa very complete bibliography of the group
up to the year 1820.  Desiring to make the bibliography and synonymy of the Sertularidie as complete as possible,
the present writer has inetuded a number of references that he has not personally veritied, taken from the work of
Bedot.  In a great nmjority of cases the references have been verified, and it has thuos been demonstrated that
Professor Bedot’s work has been very carefully done and is entirely reliable.

This has made it possible to include other references found in Bedot’s work that | have been unable to verify.
1 feel confident that the number of crrors thus admitted will be found to be certainly no greater than would have
been found if 1 had personally veritied every reference,

On page 143 will be found a list of works that are cited in the following pages, but which 1 have heen unable to
consult. 1t will be understood that all of the references to these works are on the authority of Budot, unless otherwise
stated.
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Sertularia pumila Groxovivs, Zoophylacium gronovianum, Pt. 3, 1781, p. 357.

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

Sertularia pumila WiLkins and Herest, in Pallas, Characteristik der Thierpflanzen, 1787, p. 169.
Sertedaria pumile GMELIN, in Linnwens, Systema Natur:e, 13th ed., 1788-1793, p. 169.
Dynamena pumile Esver, Die Pflanzenthiere in Abbildungen, 111, 1788-1830, p. 196.

Sertularice pumda BErRgExnovt, Synop. Nat. Hist, Great Britain, 1, 1789, p. 215.

Sertuluric pranila Orivy, Zoologia Adriatica, 1792, p. 288,

Sertidaric pronile Exver, Fortsetzungen der PHlanzenthiere, I1, 1794-1806, p. 10.

Nevtalaria pumila Bose, 11ist. naturelle des Vers, 1802, p. 195.

Sertuliivia pumila Turrox, Dritish Fauna, 1807, p. 212.

Sertularia tonarisca Bertoroxt, Rariornm Italize plantarnm decas tertia, 1810, p. 106,
Nertularia pumila Jamesox, Catalogue of animals of the elass Vermes, 1811, p. 564.

Dyncunena (Sertularic) prmile Lavouroux, Nouv. Bullet. des Se. par la Roc. philomatique, TT1, 1812, p. 184.
Nigelastrum (Sertularia) pumile OREN, Lehrbuch der Naturgeschichte, Pt. 3, 1815, p. 93.
Sevtularia pumila Lavarck, Hist, Nat. des Anim. sans Vert., TT, 1816, p. 119.

Dynamena pumile Lavouvrovx, Hist. des Polypiers, 1816, p. 179.

Sertuleria pumila StewArt, Elements of the Natural History of the Animal Kingdom, 2d ed., T1, 1817, p. 441,
Sertwdaria pumile BERTOLONT, Specimen zoophytorum Portus Lunwe, 18149, p. 268,

Sertuluria pumile Lamarek, Hist. Nat. des Anin. sans Vertébres, 2d ed., 1836, p. 145,
Servtwlaria puwmile Hassarp, Ann. and Mag., VI, 1841, p. 168,

Sertularic pumile Hassarn, Ann. and Mag., V1T, 1841, p. 284,

Sertularia pumila MacGiLLiviay, Ann. and Mag., IX, 1842, p. 463,

Sertidarie punila Gray, List British Animals, 1847, p. 70.

Sertularia pumile JoaNsron, Hist. Brit. Zoophytes, 2d ed., 1847, p. 66.

Nertularie pumila ALDER, Catalogue Zoophytes Northumb., 1857, p. 24,

Dynamenc pumile Acassiz, L., Contrib. Nat. Hist. U, 8., TV, 1862, p. 326.

Dimamena prumile Packarp, Canadian Naturalist, Dec., 1863, p. 4.

Dynamena pumile KIRCHENPAUER, Neue Sertulariden, 1864, p. 8.

Dynamena pumile Acassiz, A., North American Acalephae, 1865, p. 141,

Dynamena pumile VaN BeENeDEN, Faun: litorale de Belgique, 1866, p. 186.

Sertularia pumila Hineks, British Hydroid Zoophytes, 1868, p. 260.

Sertularia pumila VERRILL, Invert. Vineyard Sound, 1871-2, p. 732.

Sertuluric pumila Sars, Bidrag til Kundskaben, 1873, p. 49.

Sertularia pumile VERRILL, Proc. Amer. Assoc. Adv. Sei., 1873, pp. 370, 374.

Nertuduric. pumila McIntosa, Ann. and Mag., 4th ser., XIIT, 1874, p. 212.

Nertularie pumila VERRILL, Amer. Journ. Sci. and Arts, VII, 1874, p. 133,

Sertularic pumila ScauLzg, Nordsee Exped., 1874, p. 132,

Sertnlaria pumile, CoucHTREY, Ann. and Mag., 4th ser., XVI1, 1876, p. 29.

Sertularia pumile CLARK, Hydroids of the Pacifiec Coast, 1876, p. 251.

Sertularia pumila MERESCHKOWSKY, Ann. and Mag., 5th ser., 1, 1878, p. 323.

Sertuluria pumile WintHER, Om Internodiets, ete., 1879-80, p. 304.

Sertularie pumile WINTHER, Fortignelse di i Danmark Hydr., 1880, p. 245.

Sertularia pumile DE VARENXE, Sur la Reproduction des Polypes Hyd., 1882, p. 27,

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

Dynamena pumila MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. 1ofmns., 1890, p. 239.
Sertalaria prumila BovrNg, Hydroids of Plymouth, 1890, p. 396.

Sertularie pumila DriescH, Tektonische Studien, 1890, p. 213.

Sertudaria pumila FEwkEes, Guide to Collector, 1891, p. 33.

Sertularic (Dynamena) punila Levinsex, Meduswe, Ctenophorer, ete., 1892, p. 50.

Sertularia pwnila LEvinsex, Det Vidensk, Udbytte af Kanonbaaden *‘ Hauchs’ Togter, 1893, p. 370.
Sertularic pumile CRAWFORD, Ann. and Mag., 6th ser., X'VI, 1895, p. 261.

Sertadaria pumile Hartoavs, Hydromednsen Helgoland, 1897, p. 451.

Nertularia promila Bonxgvie, Norwegian North Atl. Exped., 1899, p. 79.

Sertrdaria pumidae Nurring, Hydroids of the Woods Hole Region, 1901, p. 359

Sertularia pumile Harc1Tt, American Naturalist, 1901, p. 389,

Sertudario pumile Winteaves, Catalogue Marine Invert. Eastern Canada, 1901, p. 25,
Sertuluria puwmila SEMUNDSSON, Islandske 1ydroider, 1902, p. 63.

Trophosome.~—Colonies growing in tufts from a creeping root stalk, attaining a height of
about 2 inches, stem not fascicled, straight, divided into regunlar internodes, each ot which bears
a pair of hydrothecwe, or a pair of hydrothece and a pair of branches; every third internode
usually bearing branches, each pair of hydrothecwe and their internode forming a triangle.
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Branches strictly opposite. springing trom the hydrotheeal bases. thenmselves sometimes branched
unsymmetrieally, divided into regular internodes each bearing a pair of hydrothece.  Hydro-
theaie strictly opposite. nioderately distant, tubular, regulacly curved, not adnate to each other
in front, strictly luteral in position, nearly the distal half free. margin with two opposite teeth,
and a two-tlapped operculum: aperture oval.

Gonosome. —Gonangia horne on the front of the stemn and branches, ovoid. with a very
narrow collar and broad aperture.  When mature the gonangia are often surmonnted by globular
ncrocysts,

Distribution. — Almost throughout the Northern IHemisphere: Vineyard Sound (Verrill):
Straits of Belle Isle (Packard): Nova Scotin (Dawson); coast of California (Clarke): Greenland
(Fabricius); White Sea (Mereschkowsky); Ieeland (Swmundsson): Dennavk (Winther); Norway
(Surs); Helgoland (Ilurtlaub); British coasts (Hincks); Belgium (Van Beneden); Nuples, New
Zealand (Coughtrey).

This is one of the Jongest known and most widely distributed of the Sertularidee, 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 listory of the United
States, where will be found some superbly beautiful illustrations of the species, purticularly its
reproductive parts. (Plate XXXI.)

SERTULARIA VERSLUYSI, new name.
(Plate [, figs. 4-9.)
Desmoscyphus gracilis ALLMaN, Challenger Report, Hydroids, Pt. 2, 1588, p. 7L,
Desinoscyphus inflatus VErsLoys, Hydraires de la 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 vegular internodes, each of which bears o hranch and two hydrothec:e on one side
and u single hydrotheci on the other; nodes oblique.  Branches strictly alternate and regular,
undivided, projeeting at nearly a right angle from the stem. and divided by straight nodes into
regular internodes.  Hydvothecie widely separated laterally on the stem, where they are alter-
nate; strictly opposite on the branches, where the pairs are distant. being separated by about
twice the height of the hydrotheeme and borne on the front of the bhranch. The individual
hydrothecwe are short and stout, each contiguous with its fellow for nearly its entive 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 hydrothecwe are much move robust,
each pair, with its internode, making a triangular figure. as in fig. 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 are badly ruptured and can not be
interpreted with safety.

(fonosome.~—Not known.

Distribution.—Off Bermuda, depth 30 fathoms ((hallenger); Cape Verde Islands, 25 meters,
(Versluys): found on floating eulf weed (Libatross).

An examination of Allman’s type of Desmoscyphus gracilis shows that it agrees very exactly
with the excellent description given by Versluys of his /2. dudates, the hydrothecw on the stem
being strictly alternate as in Plate I, tig. 4, of the present work, and not opposite as figured
by Allman, Plate XXXIV, tig. 2.

M. Vershuys was unavoidably misled by an incorrect drawing.  The species is here placed in
the genus SNertwlarie and, as the name Sertularia gracidis is preoccupied. 1 take pleasure in
giving to this form the nmmne of the lirst author who described and tigured it correetly.

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

Trophosome.—Colony attaining a height of about 2 inches. Stem thick, not fascicled,
slightly sinnous, divided into regular internodes, each of whieh bears, in the portion of the type
examined by me, two alternate branches and six hydrotheew. Branches alternate, springing
from short processes of the stem, from which they are divided by two internodes, including a
short nonhydrotheecate internode; thick, divided into irregular internodes with a tendency to a
regular arrangement of two hydrotheca to each. Hydrotheem strietly opposite, borne on the
tront of the hranches, but seldom contingent, tubular, not noticeably swollen below, the distal
portion bending gently outward and ending ina bilabiate margin, and a two-valved operculum.

Gonosome.—Unknown.

Distribution.—Of Bahia (Allman): off Monceeur Island, Bass Strait, 38—40 fathoms (Alman).

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 is the nonhydrothecate internode
at the base of each braneh. The portion of the specimen examined also had the peculiarity of
having two alternate branches to each internode. The speciesis a typical Nevtuluria in the sense
used in this work. The name Sestwlaria pectinata being preoccupied,' 1 herewith substitute that
of the famons vessel by whieh the type was eollected.

Zype.—In the South Kensington Museum, London.  Fragment in possession of the anthor.

SERTULARIA OPERCULATA Linnaeus.
(Plate 11, tigs. 3-H.)

Sea haiv Evvis, Essay Nat. Hist. Corallines, 1755, p. S.

Nertularia opereulata LaNNatvs, Systema Naturie, 1758, p. SOS.

Sertulariu operculate Hovrroyy, Natnurlyke istorie, XV, 176117735, p. 531,
Sertudaria wsneoides Parvas, Elenchus Zoophytoram, 1766, p. 132,

Sertwlarcia operenlute LINNECS, Systema Natorwe, 1767, p. 1307,

Sertuduric usneoides Boppagrt, in Padlas, Lyst der Plant-Dieren, 1768 p. 164,
Sertularia copereulata Mararn, De Plantis Zoophytis, ete., 1776, p. 26.

Sertularia wmeoides GrRoxovivs, Zoophylacinm Gronoviannm, I, 1781, p. 357,
Sertularia operculata ELLIs and SoLaxper, Nat. Hist. Zoophiytes, 1756, p. 39,
Nevtulurio wsneoides WiLKINS and Huersst, in Pallas, Charakteristik der Thierpflanzen, 1787, p. 170.
Sertularia operculata GMELIN, In Linmens, Systema Natorwe, 13th ed., 1788-1795, p. 3844,
Dyniena operculate Esregr, Die Pflanzenthiere in Abbildung., TH, 1788-1830, p. 191.
Sevtnlaria operculata BERKENTIOUT, Synopsis Nat. Hist. Great Britain, I, 1789, p. 216,
Seetularia operenlate Suaw, Vivarinm Naturae, ete., 1780-1813, pL mivi

Sertulariu operealatn Esper, Fortsetzungen der Pflanzenthieren, 11, 17941806, ph. 1v,
Sertnlaria operenlata Bose, Hist. Nat. des Vers, 111, 1802, p. 92,

Sertularia operewlata TurtoN, British Fauna, 1807, p. 212,

Sertularie opercalata Jasesox, Catalogue of Animals of the Class Vermes, 1811, p. 564,
Dynamena (Sevtulavia) opevewdate Liavovrovx, Nonv. Bullet. des Se. par la Soe. philomatique, 1812, . 184,
Nigellusteum usneoides Okex, Lehrbuch der Naturgeschichite, Pt. 3, 1815, p. 93,
Sertudario operealata Lavarek, Hist. Nat. des Anim., sans Vert., 1, 1816, p. 118.
Dynamena operculata Lasiourov, Iist. des Polypiers, 1816, p. 176.

Sertelavia operculata StewArT, 1slements Nat, Hist. Animal King., 11, 1817, p. 441,
Nevtularin operculata Scuwrelcaer, Handbueh der Naturgesehichte, ete., 1820, p. 427,
Dynamena opercalatn Ladovrovx, Exposition Méthodigue, 1821, p. 12

Dynamena opevendata FLesnsa, British Animals, 1828, p. 544,

Sertlaria operealata Layarck, Hist, Nat. deg Anim. sans Vert., 1836, p. 144,
Nevtulavia operenlate Macciiivray, Anu. and Mag., IX, 1842, p. 464,

Dynamena operenlata Joussros, 1list, Brit, Zooph., 1842, 1. 77.

Sertilariv operculata ALbER, Cat. Zooph. Northumb., 1857, p. 26.

Lwplisbetioc operewdate Acassiz, L., Cont. Nat. 11ist. U, 8., IV, 1862, p. 355.
Dynamens operculata KireMENPAUER, Nene Sertulariden, 1863, p. 8.

Dynumena fusciculatn Kirennesevaver, Nene Sertulariden, 1863, p. 12

! Lamarck, Histoire Naturelle des Animaux sans Vertehres, 1816, p. 140.
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Sertularia operculata Thixexs, Brit, [lydroid Zooph., 1868, p. 263.
Sertulierie operendata Melxrosn, Ann. and Mg, 4th ser,, NTH, 1874, p. 213,

2 Seetwdariec operculuta Tromesox, Aun, and Mag., dth ser., T, 1879, p. 106.

SNevtularia opeveulata Wintngr, Fortignelse de i Danmark Hydr., 1880, p. 266,

Sevtalaric opecendata Bave, Journ. Microscopic Society, Victoria, 1881, p. 34.

Sertulare operealata Bag, Cat. Australian Hydrowd Zooph., 1884, p. 67.

Sertularia operculata vox Lexprsvenn, Australian [ydromeduse, 1884, p. 622,

Sertularie operewdate Avimsx, Challenger Report, Hydroida, PLo2, 1888, p. 61,

Nevtuluria operculata Crawrornp, Ann. and Mag., 6th ser., XV1, 1895, p. 261.

Nertularia operculata Boszevie, Norwegian North Atl. Exped., 1899, p. 79,

Trophosome,—Colonies growing in tufts ol 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 hydrothece.  Branches distant. alter-
nate, themselves profusely branched in a dichotomous manner and tending toward an erect
posture; internodes like those of the stem.  Hydrothecw rather distant, strictly opposite. lean-
ing forward, tubular, the abeauline side nearly straight, the adeauline side immersed except its
distal third; aperture larges beveled so as to face upward and slightly inward.  Margin with two
farge abeauline teeth, one of which is mueh longer than the other and continued to a slightly
curved sharp point.  Operenlum very delicate, of two parts, one ol which is much larger than
the other.

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

Distribution.—Almost world-wide, except on the coasts of the United States,  Aretic
Atlantic (Bonnevie); Denmark (Winther): British coasts (Hincks): Belginm (Van Beneden);
near Azores, 450 fathoms (Allman): Afriea (Busk); Australin (Bale); New Zealand (Thomp-
son); Albatross Station 2770, lat. S48 377, long. WL 65 46°, 55 fathoms; hafross Stalion
2772, lat. S, 520 167, Tong. W, 68 (3, 315 fathomsy 1batross Station 2773, lat. S. 52 23, long.
W. 68 LU, 10 fathoms: Abdross Station 2775, Straits of Magellan, 29.5 fathoms: A/batross
Station 2777, Straits of Magetlan, 1975 fathoms.

The distribution of this beantiful sertunlarian is quite unusual, reaching from the Avetie
Ocean to the Straits of Magellan.  As yet it has not been reported from the couasts of the
United States.

SERTULARIA PULCHELLA (d’'Orbigny).
(Plate 11, figs. 6-7.)
Iynamena pulchella p’OrpraNy, Voyage dans P Amcrique méridionale, 1846, p. 26,
Sevtulivia furcata Trasg, Proe. Calif. Acad,, March, 1857, p. 112
Nertderia furcata Acassiz, North American Aeadepliie, 1855, p. 145,
Sevtularia fureata Crark, Thydroids of the Pacifie Coast, 1876, p. 258,
Sertularvia fuvcnta Torrey, Hydroida of the Pacifie Coast, 1902, p. 66,

Trophosome.—Stem short. unbranched, rooted by a creeping stolon, simple, spreading in
every direction forming dense verticillated elusters around the picces of fucus on which it is usnally
found, attached to the stolon by a short, slender, twisted process about the length of au internode,
divided by transverse joints into short regular internodes cach bearing a single pair of hydro-
theewe: color corneous,  Hydrothecwe opposite, deeply immersed in the stem, with the two large,
short teeth on the outer margin and a large apertnre generally reaching to the stem.  (Clark.)

Gonosome.—Gonothieca large, sessile, generally borae near the base of the stem, though
oceasionally found scattered over the entive length, of an clongated oval lorm, sometinies stightly
compressed, with « large, cirenlar, terminal apertnre.  (Clark.)

Distribution.—Bay of San Franecisco and Farallone Islands (Trask): Santa Cruz, Bay of
Monterey, San Diego. Santa Barbava (Clark); San Pedro. Coronados Islands (Torrey).  Shore
to 24 fathoms,  Patagonia (d'Orbigny).

1 have not seen this species, and the above description is copied entire from that ot Clark, who
was the first one to give a complete deseription, incladin

¢ conosome.'  The heawtiful tigures

UTorrey claims to he the first to deseribe the gonosonie of the N, furcate, when, curiousiy enongly, the paper of
Clark's which he cites gives both a elear deseription and a good tigure of both trophosome and gonosome.
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given by d’Orbigny make it practically certain that his species was identical with the one described
long afterwards as Sertwlaria furcata by Trask and universally accepted by later writers under
the latter name. This species differs from S, operculata in having the two conspicnous hydro-
theeal teeth of the same size.  On the other hand, S. pulchella is elosely allied to S. bispinosa
Gray, from which it diflers in having no spines to the gonanginm.

SERTULARIA BISPINOSA (Gray).

(Plate IT, figs. 8-11.)

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

Dynwmena bispinosa 1turrox, Trans, New Zealand Inst., V, 1872,

Sertularia bispinose CovgnTrey, Trans. New Zealand Inst., VII, 1875, p. 284.
Sertulria bispinose CoucHrrey, Ann. and Mag., 4th ser., XV1I, 1876, p. 27.
Sertularia bispinose voN LENDENFELD, Australian ITydromedusie, Pt. 3, 1883, p. 407.
Sertularia bispinvse Bavrg, Catalogue Anstralian Hydroid Zoophytes, 1884, p. 68.
Diplasia symmetrica Vox LENDENFELD, Anstralian Hydromedusie, Pt. 3, 1884, p. 414
Sertularice bispinosa. Vo LENDENFELD, Australian Hydromedusa:, Pt. 5, 1884, p. 622,
Diphasia symumetrica VoN LENDENFELD, Australian Ilydromedusw, Pt. 5, 1884, p. 623.

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

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

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

The above deseription is taken from a specimen from Professor Levinsen and labeled *A.
bispinosa Gray, Trod. Iav.,” which agrees quite exactly with the deseription given by Bale, and
the speeimen dredged Dby the U. S. Fish Commission steamer Albatross off the east coast of
South America. This species seems much more rigid in habit than S. operculata, and the ditfer-
ence in the hydrotheeal armature. is reinforeced by the conspicnous flattened spines on the
gonangia.

SERTULARIA DESMOIDES Torrey.
(Plate 111, figs. 1-3.)
Sertulurie desmoides Torrey, Hydroida of Pacific Coast, 1902, p. 65.

Lrophosome. —Colony very strageling and irvegnlar in growth. arising from a creeping root-
stalk and attaining a height of ubout 2 inches. Stem very loung and slender, divided into irregunlar
internodes, each of which bears one or more pairs of hydrothecea, branches exceedingly irregular
in their disposition, sometimes heing 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 trom
the greater part of a bhranch, and at others being divided by fairly constant joints placed a short
distance below the hydrothece. Hydrothecw strictly opposite, pairs usually gnite 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 ontward and
a little downward: no marginal teeth as a rule, but at times the margin has two obseure teeth.
Operculim nsnally of one tlap attached to the abeauline side, others with two ill-defined flaps,
and again there will he two flaps. one above another, both attached to the abeanline side.
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(Fonosome.—** Gonothecie borne on stem : sessile, ovate with a wavy outline and broad
round aperture: halt as broad ax long. Single gonophore centrally placed. with canosareal
processes connecting it on all sides with gonothecal walls.™  (Torrey.)

Distribution. —San Diego, San Clemente Island, San Pedro, Calitornia, 1—42 tathoms (Torrey).
Alhatross Station 2939, lat. N. 33 36", long. W. 1187 09 30", 27 fathoms,

Type. —In the collection of the University of California.

SERTULARIA RATHBUNI, new name.
(Plate T11, figs. 4-9.)

Thuiaria sertularioides ArLyax,! Memoirs Mus. Comp. Zool., 1, 1877, p. 28.
Desmoscyphus dalmasi VeErsLUYs, 1Tydraires Calyptoblastes recueillis dans la Mer des Antilles, 1899, p. 38,

Trophosome.—Colony consisting of main stem and irregnlarly 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. Iydrothecne strictly opposite, roughly tubular, narrowing sonie-
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 inconspicuons and easily
overlooked.  Opereulumn with three flaps or valves.

(fonosome.—Not knowit.

Distribution.—Gulf of Mexico (Allman): Dry Tortugas, 45 m. (Vershiys).  Albatross Station
9389, lat. N. 29~ 28, long. W. 877 56'; depth, 27 fathoms.

1t seems to me to he altogether likely that Allman has figured the posterior aspeet of this
species, which will account for the separation of the pairs of hydrothecw as shown in his fignres,
The ficnre given by Versluys® and that drawn by me agree with Allman’s figures.  The three
teeth of the hydrotheca might casily be mistaken for two, unless speeial eare were taken. They
are nnmistakably present, however, in my specimens.

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

SERTULARIA GRACILIS Hincks.

(Plate I11, fig. 10.)
Sertularia pumila var. B. Jonxstox, British Zoophytes, 1848, p. 469.
Nertidaria gracilis Tlassarn, MSS, (according to Hincks).
Sertwlaria gracilis Hixeks, British Hydroid Zoophytes, 1868, . 262.
Sertularie graeilis VErriLL, Am. Journ. Sei. and Arts, X, 1875, p. 43.
Sertularia gracilis MARKTANNER-TURNERETSCHER, ITydr. des k. k. Hofmuseums, 1890, p. 240,
Sertularia gracilis Prerer and Bepor, Rés. Camp. Se. Hirondelle, XVIII, 1900, p. 23.

Trophosoe.—Colony small. rarely attaining a height of § inch.  Stem not fascicled. siender,
often unbranched, divided into long and irregular internodes.  Branches irregular, often want-
ing, and like the stem in all particalars.  Hydrotheea strictly opposite, pairs distant, the mem-
bers of a pair contignous in front and with their distal halt free and regularly enrved outward;
margin with two opposite teeth and a two-tlapped operculum.

(Fonosome.—Gonangia borne on front of stem, large, obovate, with a wide neck and narrow
but distinet collar, and evident operculum.

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

This species was formerly confounded with S, pusila, but is much more slender and delicate,
with more distant hydrothee.

'Tn changing the genus of this species to Sertularia the name would becowe Sertalaria sertnlarioides, a name pre-

oceupied by Bale, Catalogue of the Australian 1ydroid Zoophytes, IsS4.
?Hydraires Catyptoblastes recueillis dans la Mer des Antilles, 1599, p. 39, fig. 8.
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SERTULARIA CORNICINA (McCready).
(Plate TV tigs. 1-5.)

Dynamena cornicina McCrEADY, Gymnophthalinata of Charleston Tlarbor, 1838, p. 204,
Dynamena cornicina A. Auassiz, North American Acalephae, 1865, p. 142,

o

Nertuluria cornicina VERRILL, Invert. Vineyard Sound, 1871-72, p. 735.

Sertadaria cornieina VERriLL, Amer. Journ. Sci. and Arts, 111, 1872, p. 437.

Sertularia compleca CLARkE, Bull., Mus. Comp. Zool., X, 1879, p. 245.

Sertularia complera BaLg, Proe. Linn. Soe. New Sonth Wales, 111, 2d Ser, 1888, p. 769,
Sertularia cornicing NurtiNg, Hydroids of the Woods Hole Region, 1901, p. 559.
Sertularia complera NUTTING, Hydroids of the Woods Hole Region, 1901, p. 360.
Sertularia cornicina ITarairr, Amer. Nat., 1901, p. 390.

Trophosome.—Colonies growing in the form of erect unbranched stems, often hearing closely
associated colonies of a parasitic campanulavian, Zebella calearata, and growing trom a creeping
root stalk, and attaining a height of about one-half inch. Stem delicate, straight, with
pinched place near its base, divided into regular internodes, each of which bears a pair of hydro-
thece. Hydrothece tubular. strictly opposite, rather distant, adnate in front for about two-
thirds their length, the free distal portions being hent rvather abruptly outward: margin with
two broad opposite teeth:; operculum of two flaps. The height of the hydrothece is usually
about equal to that portion of an internode that lies between 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 hydrotheca. Hydranths of the usual sertulavian type, capable of pro-
truding far beyond the hydrothecal margin, as in fig. 1.

(Fonosome.—Gonangia horne singly or in pairs at the base of the stem, subglobular in form,
with a narrow round collar and large aperture, sides heautifully and regularly annulated.

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

This beautiful speeies has a curions distribution, heing reported only from the widely separated
regions noted above.  There scems to be little doubt that Bale rightly identitied his Australian
specimens, and he also was the first to deseribe the profusely annulated gonangia, a type ravely
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 algae. T am unable after careful study to
separate the S, complera, Clarke. from the present species. althongh T did so in a former worlk.!
The characters there given are found to intergrade upon the examination of morve material. The
fact that the form called N. corpicinag in that work always bore the parasitic /lebdlla calearata,
while the gonangia were always found associated with the S. complera of that work, even at the
same time of year, would render the identity of the two species doubtful.  Tn the absence of any
good morphological character, however, it seems best to combine them, although I do so with
considerable hesitation.

Zype.—Destroyed by fire in Charleston during the Civil War,

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

Trophosome.—Colony unbranched. springing from a creeping root stalk, and attaining a height
of about one-half inchi.  Stem constricted hasally and divided into regular long internodes, each
of which bears a pair of opposite hydrothecw on its anterior side and tapers slightly at each end.
Hydrothecse with their bases a little helow the middle of the internodesand contiguous for about
half their adcauline sides.  The distal hydrotheca and those in a young colony are lavger 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 hydrothecwe are tubular, hut little larger basally and bent abruptly

! Hyvdroids of the Woods Hole Region, 1901, p. 360.
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outward at about their middle, so that theiv distal half is ap vight angles with their basal half and
ends in a delicate collapsible tube, the margin and operculum of which is so thin that no constant
form cun be disecerned.  Entive colony excessively thin and delicate.

Gonosome. — Not known.,

Distribution.—Shallow water berween Eleuthera and Little Cat Islands, Balamas: on Hoal-
ing seaweed, Great Babhama Banks (Bahama Expedition from the State University of lowa).
Alhatross Station, 2369, Gulf of Mexico, 26 Fathoms: L1lbatross Station, 2617, lat. N. 33 37" 307,
long. W. 77 36" 30", 14 fathoms; off Cape Romanes (Moser).

Type slides.—Cat. Nos, 18661, 18663, Mus. State Univ. Towas Cat. Nos. U.S.NUML 18719,
18720; also in the collection of the author.

SERTULARIA POURTALESI, new name.
{ Plate V, tig. 5.)
Sertularia distans’ Avmax, Men. Mus. Comp, Zool., V, No., 2, 1877, . 25,
Dynanwna distans Crarxke, Bull. Mus. Comp, Zool., V', No. 10, 18749, p. 246.
Sertelaria distans MARKTANNER-TURNERETSCUER, Hydr. des k. k. naturhist. Hofmusenms, 1590, p, 234,

Trophosome.—Colony unbranched or with a few irregularly disposed branches, attaining a
height of 14 inches.  Stem divided into long, hrregular internodes, each of which bears one or
more pairs of opposite hydrothecwr, the pair being 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 stifl and ungraceful manner.  Hydrothecwe longer than in most of the closely allied species,
distant, tubular, contingent in front for a varving portion of their length. the distal portion
being curved gently outward and ending in a margin which is very thin and ill-defined in tex-
ture, but hears two teeth and an operculum of two flaps.

(fonosome.—Not known,

Distribution.— Albatross Station 2364, Iat. N. 209~ [6" 307, long. W. 85 32", 26 [athoms:
Station 2315, lat. N. 24 26/, long. W, 817 487 15”7, 37 fathoms: Station 2409, lat. N. 27 04', long.
W. 83 217 157, 26 fathoms: Station 2465, lat. N. 45 35, long. W. 55 01, 67 fathoms: otf Ten-
nessee Reef, depth 2 fathoms (Allman): near Tortugas, 36 fathoms (Clarke): Sargassa Sea, on
Fueus (Marktanner-Turneretscher): Pourtales Plauteau (Bahama Expedition from the State
University of lowa).

The specimens from the Pourtales Platenu on which this description was based were
compared divectly with the type in the Museum of Comparative Zoology and found to agree.
It helongs to the Desmoscyplins 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 STOOKEYI, new species.
(Plate V, figs. 6-7.)

Trophosome.—Colony consisting of unbranched stems springing from a creeping root-stalk
and attaining a lieight of about one-third inch.  Stems constricted basally and divided into regular
internodes. except proximal portion where the nodes become indistinet or obsolete: internodes
long and slender, the hydrothecw being placed in tfront of the distal half, the nodes being just
above the hydrothecie.  Hydrotheew strictly opposite, adnate to each other by about the basal
one-third of their adeauline wall, the line of juncture being straight: busal portion not distinetly
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 opereulum.

(onosome. —Gonangia borne at bases of colonies, large, oval, with a straight narrow collar,
wide narrow aperture, and operculum: pedicel very short.

TThis narne was preoceupicd by Lamonroux, Thstoire des Polypiers coralligénes flexibles, vuluairement nommeés
Zoophytes, 1816, p. 191, for a campannlarian, and was nsed later by Lamarck, Historie naturelle des Aniniaux sans
vertebres, 2d. edition, 1836, p. 151.
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Distribution.— Found on floating seaweed on the Great Bahama Banks (Bahama Expedition
from the State University of Lowa).

This species is more delicate, and the hydrotheca are more slender than in other gpecies of
this gronp. T take pleasure in naming it after Professor Stookey, member of the Bahama
Expedition.

Type stides.—Cat. Nos. [8665, 18666, Mus. State Univ. lowa; Cat. Nos. 19710, 19711,
U.S.N.M.: also in collection of the author.

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

Desmoscyphiss brevieyathus Versivys, Hydraires Caly ptoblastes recueillis dans la Mer des Antilles, 1899, p. 40.

Trophosome.—Colony consisting of an unbranched sten springing from a creeping root-statk.
Stem divided into regular long internodes, each bearing a pair of hydrothecw on its distal half,
and being enlarged at the middle to form a base of support for the hydrothecw, the proximal
and distal portion of each internode being narrowed.  Hydrotheewe strictly opposite, turgid
below, the inner outline heing nearly a semicirele, the two of a pair heing contiguous in the
front of the stem on aecount of the extent to which they embrace the latter, but they are not
placed in front as in typical speecies of the ZDesmoscyplhus group: distal portion directed
outward and narrowing rapidly to the three-toothed margin: operculum two-tlapped.

(Fonosome.—Not known.

Distribution.—Between Elenthera and Little Cat islands, and near Spanish Wells, Bahamas
(Bahama Expedition trom the State University of Iowa); Cape Verde Islands, 25 meters (Versluys).

The specimen above deseribed was colleeted by the Bahama Expedition from the University
of Towa. The hydrotheca are sonewhat more slender distally than indicated by Versluys’s
figures, but some individuals agree with them exactly.

Type.—In the eollection 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 ahout one-fourth of an inch. Stem divided into long, slender internodes by nodes
placed immediately above the hydrotheca. Ilydrotheea very small, in strictly opposite pairs,
whieh are situated on the distal ends of the internodes, distant, placed on the sides of the stem
which they embraee, so as to he contiguous in front forabout half theirheight; margin tridentate
with a two-valved operculum. Inconspicuons chitinous proeesses extend downward from the
hottoms of the hydrothecee, as in S. cornicina.

(Jonosome.—Not known.

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

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

Lype.—In the Museum of Natural History. State University of Towa.

SERTULARIA TUMIDA Allman.
(Plate VI, fig. 5.)
Sertularia tumida, ALLymaN, Mem. Mus, Comp. Zool., V, No. 2, 1877, p. 23.

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

Fonosone.—Not known.

Distribution.—Tortugas, shallow water (Allman).
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I have not seen this species and quote the original deseription entire. 1t is quite possible that
the species 1s identical with Seréularia brevicyatlous, which was collected by Versluys at the same
place, but this point cannot be determined except by a comparison of the two types.

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

SERTULARIA EXIGUA Allman.
(Plate VI, fig. 6.)

Sertularia evigna ALuvas, Mem. Muas, Comp. Zool., ¥V, No. 2, 1877, p. 24,

> Trophosome.— Mydrocautus minute. simple. attuning a height of about one-fourth of an
inch; internodes very short, not prolonged by an attenuated continuation below the pairs of
hydrothece.  Hydrotheewe opposite. not tumid below: free and divergent on their distal balf,
and with the opposed sides of each pair parallel to one another.™

Gonosome.—Not known.

Distribution. - Off Cape Fear, 9 fathoms (Alhman).

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

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

THUIARIA Fleming (modified).

Trophosome.—Tlyvdrothecie normally subopposite to alternate. and more than two to each
internode.  Iuternodes vary greatly in length. Hydrotheewre with smooth margin, or with one
or two teeth, nsually more or less immersed in the hydrocaulus,  Operculum of one abeauline
flap. or of two flaps.

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

As before intimated, this genus as established by Fleming (1825) was very much restricted,
containing hut two species, and based solely on the immersed condition of the hydrotheca. There
was no change made by either Johnston (184S5) or Hincks (1868).

In his diagnoses of new genera and species of hydroids Allman' adopted a new
eriterion 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 hydrotheca in Sertadaria,
Sertulardle and Diplasia, *while in Thuiario the joints ocour at distant and, for the most part,
irregular intervals, thus leaving numerous hydrotheewe to be carried on each internode.™ e was
thus led to admit such species as Sertularia avgentea and S, cupressine into the genus, as is done
in the present work., In his report on the hydroida of the Challenger Kxpedition (1583) Allman
maintains this same position.

In his Catalogue of Australian Hydroid Zoophytes (1854) Bale givesa further eriterion.  His
definition of Z%uwiaric is **Zoophyte plant-like—1lydrotheca bhiserial, not in pairs, usually more
or less immersed.” e points out the distinetion between the hydrothecwe being in two series
and being in pairs. This, however, often seems to depend on the thickness of the hydroeaulus,
If it is very thick there ave two series, while it often happens that on the more slender distal
branches the hydrotheca 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 hydrothecwe rotundata (ovalis vel semicirenlaris). *Collave’ et
‘dentibus’ nullis instructa. Tn margine exteriore (abeaunlini) valvula opereularis afhxa est.™  Like
the other genera founded on the eharacters of the margin and operculum, this oune includes forms
that the present writer and others regard as generically distinet, as Selaginopsis alternitheca
Levinsen, and exeludes others that ave very closely related, as Thwiuria dalli ov T. robusta
Cluk or 7% thuiurioides Clark, the latter being a typical thuiavian, but with an adeauline
operculum.  Moreover in some cases certain parts of a colony would belong to Zhuwiaria, and
others not, were the detinition of Levinsen adheved to. as 70 pobusta, in which part of the

YJournal of the Linnwan Society, Zoology, X1I, 1874, p. 267,
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hydrothece have two teeth and a two-flapped operculum and part no tooth and a single-tlapped
operculum,.

The genus, as 1 have defined it, is confessedly the least natural and satisfuctory of those
admitted in this work.

POINTS OF INTERGRADATION BETWEEN THUIARIA AND OTHER GENERA.

First. With Seztedaria, in having the hydrothecal margin with two teeth and a two-flapped
operculum, as in 72 argenteay, Tosimilis, T, tencra, 1. fabricd/ and 70 cupressina. Inall of these
gses there are many hydrothece to an internode, and they arve not strictly opposite.

Second. With .1/etinarde in having an adeauline operveulum, asin 70 thuiarioides Clark.  In
every other respect, both in trophosome and in gonosome, this species is a typhical Zhwiaria.

KEY TO AMERICAN SPECIES OF THUIAKRIA.

I vdrotheeal marging smooth, except on distal ends of branches, where they are bidentate.  Operculum of one
abeauline tlap.!
Branches springing from all sides of stemn.
(Lol fim e St @f £ Sl CHad e IS ™o o o scsscoocasocoscosoonoosacacosos soooas p— SO0k thuja.
Colony not =o stiff and rigid.
Hydrotheewe alternate.

Margin prodnced on onter side into prominent reenrved hooks. .. ... . ... ... ... i.il.. elegaus,
Margin smooth, except on distal parts of branches, where there are two strong teeth ..o _. robusta.
1Tydrothecie sub-opposite, margin smooth, operculum adeauline ... ... ... ... thuiarioides,

Branches alternate.
Hydrotheee opposite.

Aperture round, facing directly outward (oo ...l polyearpa.
Aperture {acing ontward and upward, margin produced into a prominent lobe on adeanline
side and appressed to SOl Lo oL oL o i iiiees eeeececaaceaaeeeeaa v oo hunila.
Hydrothec:e alternate.
Hydrothecwe entirely inmersed, aperture strietly vertical __ .. . . ... o............. immersa.
Distal end of hydrothecie free, aperture facing outward and upward. .. ... .o .. .. ... lonchitis.

11 ydrothecal margin toothed, operculum with two flaps.
Hydrotheewe strietly alternate.
LTV ATt T T L U e, it o SR o el LI . o000 50000 Go 600 660800000000800d plumulifera.
Branches not opposite.
Margin with two large pointed teeth.

Entire adcautine hydrothecal walt adnate - .o oo oL it rUMOSISSIML,

Distal half of adeanline wall free - i iiieeiiineaaeaaaas diffusa.
Hydrotheew sub-opposite, marginal teeth two, opposite.

N IR I I TEIN qoocan. Gosacas ameasee0606 o0 oo bees CaEEBaEEE0 66606660 0050 0 96 S05 IO SOOEIEIS dalli.

Hydrotheea on stem.
Hydrothece tlask-shaped, their long axes not parallel with stem.

T8l Ficor v W (ke T (G0 o aommmmommmtcet ceon o 8ooccss 006050500600 C0SBOa0E lativscuda.
T CrtizafAit MO R (RTEl (75 o coBidd gacamtBacg e obbe oce opene c000=0006 0000090000008 0 similis.
Hydrothece tnbular, their long axes parallel with stem. ..o oo oo .. tubuliformis.
Hydrotheca: sub-opposite, one or two marginal teeth.
Branches alternate, and usnally undivided, hydrotheee not immersed ... o o oo iiieiiiiioiaaaaaaao. . tenera.
Branches in a spiral, nsually divided dichotomounsty.
S T TOLot-28 Gk T S TOnTRY AT O i e e o g B S AE Gom b1t 0m00 b0 cae GooE o5 880000 5580 a0aa0e 550 Sfabricii.
Spiral loose, hydrotheca: not greatly immersed. ... o L o ool i.i....... argendeda.
Spiral toose, hydrothecie extensively immersed, their axes not parallel with stem ... oo o . cupressind.
Spiral loose, hydrothecie extensively immersed, their axes parallel with stem........o....... eee - plumosa.

THUIARIA THUJA (Linnans).
(Plate VI, figs. 1-3.)

Bottle-brush Coralline Evtas, Essay Nat. Hist, Corallines, 1755, p. 10,

Sertularvia thuejo T.axxxvs, Systema Naturee, 1758, p. 809, .
Sevtularia thajo Novrreys, Natuurly ke Historie, 1761-1773, p. 543.

Nertularia thuje Parras, Klenchus Zoophytoram, 1766, p. 140,

Nertularia thuju Lisxgvs, Systema Nature, 12th ed., 1767, p. 1308.

P Except in the case of 1. tinuarioides Clark.



THE SERTULARID.E. 63

Sertuluria thawja BoppaerT, in Pallas, Lyst der Plant-Dieren, 1768, p. 175.

Sertuleria thije MaraTTi, De Plantis Zoophytis et Lithophytis, 1776, p. 29.
Nertularine theje Fasricivs, Fauna Granlandiea, 1780, p. 444,

Sertwlarie thuje GroNovivs, Zoophylacium gronovianum, 11, 1781, p. 358.
Sectularia e Brs and Sonasper, Nat, Hist., Zoophiytes, 1786, p. 41.

Sertularia thyje Winkixs and Herest, in Patlas, Charakteristik der Thierpflanzen, 1787, p. 179.
Sertularia thuje Gyenix, Systema Naturie, Linnicus, 13th ed., 1788-1793, p. 3848,
Sertularue thya srer, Die Pflanzenthicre in Abbildungen, 11, 1738-1830, p. 184,
Sevtwlaria thuje BergeNnovT, Synop. Nat. Hist., Great Britain, 1, 1789, p. 217,
Nevtwdaria thuya 1svER, Fortsetzungen der Pflanzenthiere, 1T, 1794-1806, pl. xxn
Sertwlaria Uuju Cevigr, Tableau Elémentaive de U1list. Nat. des Anim., 1798, p. 666.
Sertularia thuja Bosc, Hist. Nat. desx Vers, 11, 1802, p. 94.

Sertularia thuja Terrox, British Fauna, 1807, p. 213,

Sertularia thuya Jamesox, Catalogue Animals of Class Vermes, 1811, p. 564,
Nigellustrum (Sertularia) thija Oxes, Lehrbuch der Naturgeschichte, 1815, p. 93,
Celluria thuje LaMarcg, Hist. Nat. des Anim. sans Vert., 1816, p. 139.

Sertularia thujo Layovroux, Hist. des Polyp. Coral. Flex., 1816, p. 195.

Sertidaria thuja Stewart, Elements nat. hist. animal King., 2d ed., 11, 1817, p, 42,
Thwiarie thwie Fresise, British Animals, 1828, p. 545.

Thaticriee theia Maccinaveay, Ann. and Mag., IX, 1842, p. 464,

Thuiaria thuia Jouxsrox, Hist, Brit. Zoophytes, 1847, p. 83,

Thitiaria thuje Gray, List of British Animals, 1847, p. 76.

Thuiaria thuic ALbEr, Cat. Zooph. Northumb., 1857, p. 27.

Tiuaarin thuje A, Acassiz, North Amer. Aealephie, 1865, p. 148.

Thuiavia thuje 1iNeks, British ydroid Zoophytes, 1868, . 275,

Thuiariu tluju Senvirze, Nordsee Expedition, 1872, p. 133,

T huticatee thoier Sars, Go O, Bidrag til Kundskaben om Norges Hydroider, 1873, p. 18.
Thuiaria thrje Melxtosm, Ann. and Mag., 4th ser., X111, 71874, p. 214,

Thuiaria thuja MerREscnkowsky, Ann. and Mag., 5th ser., 1, 1878, p. 324

Thuiaria thuic WiNtier, Fortignelse de i Danmark, ete., 1SS0, p. 251.

Tlhuiaric thie Kircnesxpaver, Nordische Gattungen und Arten, 1884, po 18,
Thuiaric thija MARKTANNER-TURNERETSCHER, Hydroiden dex k. k. naturhist. Hofmusenms, 1890, p. 237.
Thuturin thuje Driescn, Tektonische Studien, 1890, p. 207.

Thutaria thuje Levissex, Meduser, Ctenophorer og 1lydroider, 1892, p. 52.
Thojuria thgo LeviNses, Vid. Udb. “Hauchs"" Togter, 1843, p. 371.

Thuiaeie thuie Crawrorn, Anun. and Mag., 6th Ner., XV I 1895, p. 261.

Thuiarie thuju Boxxsevie, Norwegian Narth Atlantic Expedition, 1899, p. 83.
Thuwiaria thija Thararrr, American Naturalist, 1901, p. 392,

T hwiaria thujo Nvrring, Hydroids of the Woods Hole Region, 1901, p. 364.
Thuinria thuje Waiteaves, Catatogue Marine Invert. eastern Canada, 1901, . 26.
Thujacia thuji SenespssoN, Bidrag til kundsk, islandske Hydroider, 1902, p. 65.

Trophosome.—Colony sometimes attaining a height of a foot or more.  Main stem geniculate,
rigid, slender; divided proximally into obscure internodes. each of which bears the stump of a
branch. Branches arranged in a spiral avound the stem, from which they project at nearly a vight
angle, dichotomonsly branching several times so that each tforms a flabellate structure with the
upper side concave.  Conjointly the branches and branchlets form a typical “*hottle-hrush™
structure.  Hydrothecie subalternate, closely approximated, almost entively immersed in the
hydrocaulus; aperture a tlattened oval without conspicuons teeth and opening  vertieally.
Operculunt a single abeaunline flap.

(Yonosome. —(onangia borne on the upper sides of the hranches, 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): leeland (Semundsson):
Norway (Sars): British coasts (Hincks): Meditervancan (Pallas): (/batross Station 2256, lat. N.
407 38" 307, long. W. 60~ 20, 30 fathoms: . Hbatrass Siation 2843, lat. N, 537 56/, long. W. 165
56" 45", 45 fathoms: Albatross Station 3558, Iat. N, 56 58, long. W. 170- 0%, 25 fathoms.

This is one of the oldest and best known of the Sertularidae, and one of the very few that
have not been bandied about between genera for the last half century. 1t has a peculiarly rigid
habit that is characteristic of no other hydroid.

5125—pt1 2—04—5H
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THUIARIA ELEGANS Kirchenpauer.
(Plate VII, fig. 4.)
Thuiaria elegans KIRCHENPAUER, Nordische Gattungen und Arten, 1884, p. 21.

Trophosome.—Colony attaining the Leight of about 4} inches.  Stem slender, slightly flexuose
with irregularly disposed deep annular nodes, beset on all sides with the stumps of broken
branches.  Branelies inserted on all sides of stem, tlexunose, 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 mueh so that it (the outer tooth) forms a backward directed horn.

Gonosome.—Unknown.

Distribution.—Plover Bay, Bering Sea (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.

Type.—In the Leipsic Museum?

THUIARIA ROBUSTA Clark.
(Plate V111, figs. 5-7.)
Thuiaria robusta CLARK, Proc. Acad. Nat. Sci., Philadelphia, 1876, p. 227,
Thuiaria robuste KIRCIIENPAUER, 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, hearing 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 assnmes the shape
of a dense brush or tuft. The muin stem and branches give ofl a branch to each internode, while
the hydrocladial internodes are of varying length, each usnally bearing a number of subalternate,
thickly approximated hydrothecre,  Hydrothecae long, tnbular, slightly swollen below, immersed
to the aperture on larger branches, hut with distal one-third exserted on distal part of branchlets:
aperture bilabiate, opereulum with two flaps on distal portions of branches, often with ronnd
murgin and single abeauline tlap on proximal portions. At the base of each hydrotheea is a
thickening of the perisare deseribed by Clark as a double-pointed pyramid (see fig. 5).

(onvsome.—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 east of Kines Island, Bering Sea (Clark). Arctie cruise of Corwin,
1885, Albatross Station 2875, lat. N. 457 307, long. W. 124° 57, 40 fathoms; Station 3153, lat.
N. 372 57" 107, long. W. 1227 56’ 20”7, 32 fathoms; Station 3504, lat. N. 56~ 57', long. W. 169° 27',
34 fathoms; Station 3305, lat. N. 57° 09, long. W. 165”17, 44 fathoms; Station 3511, lat. N.
5732, long, W. 169° 358', 30 fathoms; Station 3515, lat. N. 59° 5%, long. W, 167~ 53, 13 fathoms:
Station 3540, lat. N. 56° 27, long. W. 166° 08', 51 fathoms.

This speeies is not nearly so rigid as 7. #4uje, and the gonosome is entirely different.

Zype.—1In the eollection of the U. S. National Muscum.

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

Sertularia thwiarioides CLARK, Alaskan Hydroids, 1876, p. 223.

Thuiaria thuiaroides Cavkins, Some Iydroids from Puget Sound, 1899, p. 361.
Thuiaria thujarioides JLartravs, Hydroiden aus dem Stillen Occan, 1901, p. 354,
Thuiaria thwiarivides NvTTiNG, Hydroids of the Harriman Expedition, 1901, p. 186.

Trophosome.—Colony attaining a height of about 7§ inches. Main stem irregularly
branched, the branches heing inserted in a spiral owing to the twisting of the stem; internodes
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long and irregular, sometimes bearing two hydrothecie and a branch on one side and a single
hydrotheca ou 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 hydrotheca.

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

(Fonosome. —CGonangia borne on upper sides of hranchlets, ovate, tlattened, expanded laterally
and dista'ly into two flat spines set on the shoulder.  Aperture terminal, round, borne on a short
neck resembling the frustuwim of a cone.

Distribution.—Bering Sea, west of Nunivak Island, 24 fathoms; Chignik Bay., Adaska (Clark);
Puget Sound (Calkins): Yakutat, Alaska (Nutting). Lat. N. 62 15, long. W. 167~ 45, Lieut.
George N. Stoneyv, U. 8. Navy.

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

Type.—TIn the collection of the UL S. National Museum.

THUIARIA POLYCARPA Kirchenpauer.
(Plate VIII, figs. 7-9.)
Thuiara polycarpa Pairric (Manuseript ), Kirenexvaver, Nordische Gattungen und Arten, 1884, p. 27.

Trophosome.—Colony (fragmentary) about 1 inch in height.  Stem straight with very uneven
internodes and two opposite rows of hydrothecwe, hranches irregularly alternate; vigid, divided
into Jong and uneven internodes, cach bearing several paivs of hydrothecre.  Hydrothecw in strictly
opposite pairs, long, tubular, with distal ends bent outward, aperture round, facing directly out-
ward, the top of one hiydrotheca not reaching the base of the next one above, the pairs being
slightly hut definitely separated.

(ronosone.— Unknown,

Locality.—Valparaiso, Chile (Pappig).

The above deseription is from a specimen kindly sent me by Professor Levinsen. This
species differs from wmost of the genus ZZciar/a in having exactly opposite hydrothece.  The
other characters are so strictly thuiariau, however, that there seems little doubt regarding the
propriety of including it in the genus.

Zype.—1n the Leipsic Museum.

THUIARIA KURILZ (Peceppig).
(Plate IX, figs. 1-2.)
Sertularia kueila Pacpric (Manuseript)?

Trophosome.—Specimen about 3 inches high,  Stem unbranched, divided into very long
and irregular internodes and bearing a row of hydrothecwe on each side, there being three hydro-
theee, one axillary and two others, between adjacent hranches.  Branches strictly alternate and
divided into long and irrvegular internodes by distant nodes.  Hydrothece subopposite. flask-
shaped, the distal end but little constricted.  Aperture large, opening outward and a little
upward, margin with a very large tooth or lobe rising upward on the adeauline side and closely
appressed to the hydrocaulus,  This tooth is apparently broken ofl in many cases.

(fonosome.— Not present in the specimen deseribed.

Locality.—Unalaska.

The =peciwen above deseribed was received from Prof. (r. M. R. Levinsen. T have not seen
the original description and wn unable to cite it.  Coming from so high an authority T have
felt justified in including it here. The very large lobe or tooth on the adeauline side of the
hydrotheea 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—.)

Thuiaria lonchitis MARKTANNER-TURNERETSCHER, 1Tydroiden des k. k. naturhist. Flofmuseums, 1890, p. 236.
Thuiarie lonchitis MARKTANNER-TURNERETSCHER, ITydroiden Ost Spitzbergen, 1895, p. 422,

Trophosome.—Colony (incomplete) less than 1 inch high.,  Stem irregularly but deeply
annulated throughont 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 wenicnlate, without evident nodes, bearing alternate lateral branches, one to each genicu-
lation, and two rows of hydrothecee.  Hydrotheca alternate, slender, flask-shaped, much smaller
distally, the apertures opening vertically and not projecting at all from the general surface of
the hydrocanlus,  Just under the lower edge 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 hetween the top of one hydrotheca and the bottom of the
next. Texture of colony corneous, much stiffer and stronger than in 7. lonckitis.

(Fonosome.—Not known.

Distribution.—Coast of Greenland, U. S. S. oHert, 1884, Austro-Hungarian Polar Expedition,
lat. N. 767 14, long. K. 85 54, (Marktanner-Turneretscher.)

This species seenms to me to be ecertainly distinet from 7. lonelitis of authors. which is a much
larger and more graceful species, with hydrothecwe projecting perceptibly from the stem and
branches, and opening obliquely upward and outward. The specimen collected by the U. S, S.
Alert agrees exactly with the figure and deseription given by Marktanner-Turneretscher under
the name 7huwiaria lonchitis.

He calls attention to the main differences between this specimen and the typieal lonchitis,
but apparently did not regard these ditlerences of suflicient 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 deseribed it either as
TI. articulata ov 1. lonchitis.

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

THUIARIA LONCHITIS (Etlis and Solander).
(Plate IN, figs, 5-8.)

Sea-Spleenwort or Polupody Eriis, Essay Nat. Tlist. Corallines, 1755, p. 42.

Sertularia lonchitis Euvs and SoLaxper, Nat. ITist. Zoophytes, 1786, p. 42.
Sertularia lonchitis Bose, THst. Nat. des Vers, 1802, p. 101,

Sertularie lclhenastiwan Turrox, British Fanna, 1807, p. 216,

? Nigellastrum {Sertularvia) arvticuleda OkeN, Lehrbueh der Naturgeschickite, 1815, p. 93.
Cellaria lonchitis Layarek, ITist. Nat. Anim. sans Vert,, 1816, p. 139

Thatiarvia articedate FLesnya, British Animals, 1828) p. 545,

Thuturia articulata Hassavy, Ann. and Mag., VII, 1841 p. 284,

Thuaiaria articulate Viyxpynay, Amn. and Mag., X, 1842, p. 20.

Thuiariee articulate Gray, Brit. Animals, 1847, . 76,

Thuiaria articalate Jonnston, Hist. Brit. Zooph., 1847, p. 84.

? Thuiarie articulata ALpER, Cat. Zooph. Northwmb., 1857, p. 27.

? Thuiaria articulate Hixcks, British Hydroid Zoophytes, 1868, p. 277.
Thuiaria articulate WniTEaves, Ann. and Mag., 4th ser.; X, 1873, p. 345.
Thuiaria articulata Scivize, Nordsee Fxped., 1874, p. 133.

? Thatiarie articulata MEREscERKOWSKY, Ann. and Mag., 5th ger., T, 1878, p. 324.
Thuiaria articulate VERrRILL, Prelim. Check-list, 1879, p. 18.

? Thuiaria articulata D' URBAN, Zool, Darent’s Sea, 1880, p. 269.

Thuicria lonchitis KIRcHENPAUER, Nordische Gattungen und Arten, 1884, p. 22.
? Thuiaria articulate Berair, Goplepolyvper fra Kara Havet, 1887, p. 337.
Tiviaria articulata Borrxe, Tlydroids of Plymouth, 1889-90, p. 397.

Thujaria nchitis LEvinses, Vid, Udb.  “Jlauchs’ Togter, 1893, p. 371.
Thiiaria articulata Crawrornp, Ann, and Mag., 6th ser., X'V1, 1895, p. 261.

¢ Thuiaria articulata Boxyevig, North Atlantic Expedition, 1899, p. 83,
Thuiaria articulata Prerer and Bepor, Hydraires de I Hirondelle, 1900, p. 25.
Thuiaria articwlate Wnireaves, Cat. Marine Invert. Eastern Canada, 1901, p. 27.
Thojaria lonelitis S.EMUNDSsON, Bidrag til Kundskaben islandske Hydroider, 1902, p. 65,
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Trophosome.—Colony attaining a height of 10 to 12 inches, usually mueh less. main stem
with very distinet but irregular nodes below, slightly flexuose, bearing usually a pair of subal-
ternate hydrotheew: on each 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 hydrothecre.  TTydrothecwe of the usual thuiarian type, deeply immersed
in proximal parts of branches and less so in distal parts, closely approximated.  Aperture eir-
cular to snbtriangular, facing forward or outward, margin often with a single broad tooth on its
posterior side.  Operculum of a single abeanline flap.

(fonosome. —Gonangin borne on upper side of branches. long, slender, with a vound aper-
ture, narrow collar, and operculum.

Distribution.—Common on British and Continental shores of North Atlantic; New England
Coast (Verrill): “Atlantic coast™ (specimen from tlm United States National Museum): teeland
(Swemundsson); 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 70 cupres-
sina.  The habit of growth, however, is entirely different from the graceful spiral arrange-
ment whieh characterizes the latter.  Branches stiffer and harsher.  The gonosome is entirely
ditferent.  The species appears to be rare on our Atlantic coust.

The synonymy of this speeies ix exceedingly uneertain on account of a mistake of Pallas!
who gave the nune Sertwluric articulata to an Atlantic species under the mistaken impression
that it was identical with the > Sea-Spleenwort ™ of Ellis.  Afterwards Fleming (1842) instituted
the geuns Z7ociuria, and, avparently misled by Pallas, called the Spleenwort of Ellis Z7uciaria
articulata.  In the meantime Ellis and Solander (1758) gave the name Sertwlaria lonelitis to
Ellis’s species of Sea-Spleenwort, thus securing the priorvity tor the name lonelitis, which is
essentially a northern form. Since that time most writers have contused the two species under
the common name 770ciaria articidata.  Tlincks in his great work (1868) seems to have done this,
In 1884 Kirchenpauer clearly explained the situation .‘\n(l reestablished the name 7% lonchitis for
Ellis’s species, in which he was followed by Levinsen (1893). In most cases it is impossible to
tell which species is meant when the nume 77 «rticulain is used, and we ean only judge from the
distribution.

THUIARIA PLUMULIFERA Allman.
(Ptate IX, fige, 9-15.)
Thuiwria plumulifera ALLyax, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 27.
Thuiaria phonudifera Kirenesravegr, Nordische 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, hearing
rather distant and opposite branches cach of which bears an axillary hydrotheea; an additional
hydrotheca being hetween each two branches on each side.  Branches rather distant, alternate.
divided into long and very unequal internodes, and contracted at their orvigins.  Hydrotheca
alternate, well sepavated, tubular, not extensively immersed for this genus: aperture with two
hroad, ronnded teeth and a tubular collapsible extension of the hydrothecal walls.  This tube is
not constant, and in some hydrotheca where it is wanting a two-valved operculum is seen.

(Yonosome. —Not known. )

Distribution. —Off Cape Fear. 7 fathoms (Allman): [/hetross Station 2015, lat. N, 37 31°,
long. W. 742 53" 307, 19 fathoms; Station 2260, lat. N. 40 137 157, long. W, 69 207 157, 46
fathoms; Station 2265, lat. N. 37 07" 407, long. W. T4 35" 407, 70 futhnms: Station 2279, Iat.
N. 35 207 553", long. \\ THO 207 55", 16 fathoms; Station 2307, lat. N. 35 427, long. W. T4 54/
307, 57.3 futhoms: Station 2308, lat. N. 35 43/ long. W. T4+ 53 "t)” 45 futhoms; Station 2421,
lat. N. 37° 07, ]ung. W. T4 34 30", 64 tuthoms.

Type.—1In the Museum of Comparative Zoology, Canmbridge, Massachusetts,

! Elenchus Zoophytorum, 1766, p. 1371.
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This speeies is squarely intermediate between the genera 77wiaria and Sertularella, having
the characters of numerous hydrothece to the internode, and the two-toothed margin and two-
valved operculum ot the former, and the exactly alternate hydrothecw of the latter. 1 place
it provisionally in the latter genus, as it seems here to find, on the whole, tts closest affinities,
although it agrees quite well with Sertulurella nane Hartlaub, so-far as the nonspecific characeers

are concerned.
? THUIARIA RAMOSISSIMA Allman.

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

* Trophosome.~—1lydrocantlus monosyphonie, main stem sending off in every direction
branches which are themselves protusely branched; ramifications subdichotomous. each bifurca-
tion preceded by a transverse joint. IHydrothecw alternate, adnate to the hydrocaulus by the
whole of their epicauline walls, deep, tubular; the apocauline murgin of aperture deeply cleft.

““Gonosome.—Gonangia springing each from a point placed laterally just below 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 Z/wiaria argentea, but it does not seem likely that Professor Allman would
have made a mistake regurding such a well-known form.

THUIARIA DIFFUSA (Allman).
(Plate X, figs. 1-3.)
Sertularella diffusa ALLyaxn, Gatty Coll., 1885, p. 136.
Sertadaria diffusa AvLmax var, MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmusewns, 1890, p. 229.

Trophosone.—Colony attaining a height of 9 inches (Allman), much branched, stiff. and
corneous in aspect.  Stem nearly straight, divided into long and irregular internodes, lower part
without hydrotheca,  Branches straight, alternate, themselves dividing alternately and the
branchlets ultimately dividing dichotomously, divided into usually long internodes of unequal
length. the distal being generally the shorter. 1lydrothecw tubular, gracefully curved, ordinarily
strictly alternate, about the distal half frec 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
operculum.

(7onosome.—CGonangia horne on distal part of the branches, ovoid, with two Iateral anterior
spines and a narrow eollar surrounding a broad, round aperture.

Distribution.—Rockaway (Atlantic coust, U, S, 7) (Allman).  South America (Marktanner-
Turneretscher); ¢ South America,” specimen from Levinsen; A/batross Station 2279) lat. N.
359 207 55", long. W. 757 20" 55", 16 fathoms.

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

THUIARIA DALLI, new name.

(Plate X, figs. 4-6.)
Sertularia eupressoides CLARK, Alaskan Tlydroids, 1876, p. 220.
Thuiaria cupressoides ' NuTTING, ydroids of the Harriman Expedition, 1901, p. 185.
Trophosome.—Colony small, in specimens ex:mmined, and plumose in form. Main stem
straight, divided into usually short internodes by oblique nodes, many internodes bearing two

! Name preoccupied by Kirehenpauer, Nordische Gattungen und Arten, 1884, p. 18, for an entirely different
species,
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branches, others more, but an equal number on both sides; no hydrothecar on main stem.
Branehes subopposite to alternate, ascending, constricted at their origins where they bear several
deep annulations, divided into long but unequal internodes, each of which bewrs several hydro-
theewe.  Hydrotheem subopposite, closely approximated, deeply iinmersed, their distal ends only
being free, tubular, very slightly curved distally; apertare with two rather broad teeth;
opereulim composed of two flaps.

Gonosome.—Not known.

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

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

? THUIARIA LATIUSCULA (Stimpson).

Sertularia lativscula STivpsoN, Marine Invert. Grand Manan, 1853, p. S.
Sertularia latiuscule VERRILL, Proe. Am. Assn. Adv. Sei., 1873, p. 356.
Sertwlaria latiuserda Verrinn, Am. Journ. Sci. and Arts, VI, 1874, p. 39,
Sertularie lativsenle A, Acassiz, North American Acaleplie, 1865, p. 145.

“Pinne broad, compressed; attached by a slender base to the main stem: cells crowded,
nearly opposite, shaped as in Sertularia argentea ; vescieles elongated, ovate, with a siugle 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 east of Segnin Island, 33 fathoms (Verrill);
between Cape Cod and Gulf of St. Lawrenece (Verrill).

I have heen unable to obtain an anthentic specimen of this species.  The above description
is takeu entire from that of the original describer. No further deseription nor any figure has
thus far been found. There is no doubt that it is a 7/wiaria, and it is quite probable that it is
7. argentea.  The single spine to the gonanginm oceurs occasionally in that species.

Type.— Apparently lost; at least, I canmot tind where it is.

THUIARIA SIMILIS (Clark).

(Plate X, figs. 7-4.)
Sertwlaria similis CLarg, Alaskan Hydroids, 1876, p. 219.
2 Nertularia similis Tlarriavy, Hydroiden aus dem Stillen Oeean, 1891, p. 354,
Sertilaria similis Nvrning, Hydroids of the Thirriman Lxpedition, 1903, p. 185.

Trophosone.—Colony nusually consisting of a central stem, sometimes attaining a height of
over 3 inches. Stem geniculate, divided into regular internodes, each ot whieh bears a branch
and two hydrothecee on one side and a single hydrotheea on the other.  Branches divided into
usually short internodes, each of which bears from one to several pairs of opposite or subopposite
hydrothecae.  Hydrotheewr in closely approximated pairs, the individuals of a pair being distinetly
separated in front, and of the Sertrnlaria prondda type, with free ontwardly inclined distal portions;
aperture with two well-marked and nearly opposite teeth and a two-valved operenlin.

Gonosone.—Not known.

Distribution.—Hagmeister Island (Clark); Bave Island (Hartlaub); Berg Inlet, Glacier Bay
(Harriman Expedition); Puget Sound (Nutting); .1batross Station 2542, Iat. N. 54 15, long.
W. 166 037, 72 fathoms; Station 2865, lat. N, 457 12, long. W. 122749 40 fathoms: Station 3465,
lnt. N, 487 217, long. W. 123 14, 48 fathows: Station 3515, Iat. N, 59° 5%, long. W, 167 53,
13 fathoms; Station 3557, lat. N. 57 04/, long. W. 170~ 24') 26 fathoms.

The specinten from Station 3515, from whiclr the above desceription was taken, agrees very
well with Clark’s original description and figure. Other speeiniens vary considerubly, hut not
sutliciently to demand separation.  Indeed; none of them vary as much from the type as the
speeimen fignred by Hartlanb, which seems to me to be quite distinct.

Type.—In collection of the U. 5. National Museun.
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THUIARIA TUBULIFORMIS { Marktanner-Turneretscher)
(Plate X1, figs. 1-8.)
Dynamena twlndiformis Maxgranxyge-Teryererscin x, Hydroiden des k. k. naturhist. TTofmuseums, 1890, p. 238.

Trophosome.—Colony growing in tufts of straight stems, reaching a height of about 3
inches.  Stem straight and even throughout, divided into 1(‘0111(11 internodes, eac h of which hears
a branch and two hy dmthm w on one side and a single hydrotheca on the other.  Branches strictly
alternate, divided into irregular internodes and much constricted at their origins.  Ilydrotheecwx
subopposite, long, tubular, with the greater part of their lateral outline parallel to the hraneh,
the upper portion being abraptly bent outward and ending in two large opposite teeth and a
two-valved operenlum.

(Yonosome.—Gonangia growing on front of stem, large, ovate, with a constricted curved
neck and round terminal apertuve, ,

Distribution.— Dschidda (Dr. Billitzer): Bay of Bahia, Brazil (Rathhun); Flovida. between
Salt Pond and Stock [sland (Dr. K. Palmer); Bahama Banks, 3 to 6 fathoms (Nutting). :

The gonosome of this speeies is figured here for the first time.  There is a slight tendency
for the hydrotheewn to avrange themselves in groups, veminding one of those found in the genus
Lusythea. the upper ones in each group heing somewhat smaller than the lower pair.

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

THUIARIA TENERA (Sars).

(Plate X1, figs. 9-12.)
Sertularia tenera Sars, Bidrag til Kundskaben om Norges Hydroider, 1873, p. 20.
Sertularia tenera Iinexs, Ann. and Mag., 4th ser., XTI, pp. 129 and 151,
Sertularia tenera Wistier, Naturhist. Tidsskrift (3), XTI, 1879-80, . 246,
Sertularia tenera LEvinsex, Vid, Udb. “‘Tlauchs” Togter, 1893, p. 354,
Sertularia tenera MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist. Hofmuseums, 1890, p. 230.
Sertularia tenera Levixses, Vid. Meddel. naturhist. Foren., 1892, p. 48,
Sertularic tenera MARKTANNER-TURNERETSCHER, Ilydroiden von Ost Spitzbergen, 1803, p. 418,
Sertilarice {tenera Nvrring, ITydroids from Alaska and Puget Sound, 1899, p. 743,
Thularia tenera BoxNevie, North Atlantic Expedition, 1899, p. 83.
Thuiaria tenera SevvsbssoN, Bidrag til Kundsk, islandske Hydroider, 1902, . 62,

Trophosone.—Colony attaining a height of about 3 inches in largest specimens examined.
Main stem straight proximally and sllghtly flexuose distally, divided into long and trregular
internodes hearing strietly alternate branches and three hydrotheen (one axillary and two not)
between adjacent branches on each side.  Branches usnally undivided and with vather short
internodes, which often bear & single pair of hydrotheew. Hydrothecw subalternate, tlask-
shaped, rather slender, widely separated, mueh exserted, with a tubular distal portion; margin
varying creatly, sometinies being round and without teeth, and often heing curved, with two
teeth of regular sertularian type.  In many cases the margin is produced into a thin collapsible
tube.  Operculum usually composed of one flap attached to abeauline side of margin, hut
sometimes composed of two tlaps.

(Fonvsome.—Gonangia ovate, with a ronnd terminal aperture and a short collar.

Distribution—Kodiak Island and Bering Straits (Dally: _1lbatross Station 2365, lat. N.
4512/, long. W. 122 49 40 tathoms; St. Pauls Island (Nutting); Norway, 159 fathoms (Sars);
leeland (ITincks): Denmark (Winther); Christiania (Marktanner-Turneretscher); Spitzhergen
(Marktanner-Turneretscher); North Atlantie (Bonnevie).

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

Sertularia fastigiata Fapracivs (not Linniens), Fauna Gronlandica, 1780, p. 458,
Sertularic cupressina Fasricivs, Manusceript, 111, p. 388,

Sertularia argentea WiNtuer, Naturhist. Tidsskrift (3), NI1I, 1579-80, p. 278.
Sertularia fabricii Levixsex, Vid, Middel. Naturli. Foren., 1892, p. 45,
Sertularia fabricii CaLkiys, Hydroids from Pnget Sound, 1899, p. 361.
Sertularia fabricii Harrvavs, Hydroiden aus dem Stillen Ocean, 1901, p. 354,
Thuiarvia fabricii Nvrrisg, Hydroids of the Tarriman Expedition, 1901, p. 185,

Trophosome.—Colony attaining a height of about 2 inches in the specimens examined,
Main stem straight, proximal part marked by very deep irregularly spaced annular nodes;
distal partdivided into irregular internodes cach bearing one or more branches 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, each bearing several pairs of hydrothecm, exceptionally
a single pair.  Hydrothecar 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
opereuluimn.

Gonosome.—Gonangia borne on upper sides of branches 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).!  Duteh Harbor,
Alaska, and Orea, Alaska (Nutting).

g THUIARIA ARGENTEA (Linnazus).
(Plate X1I, figs. 3-9.)

Squirrel’ s-tadl, Ervs, Nat. Hist, Corallines, 1755, p. 6.

Sertularia argentea LINxEUs, Systema Naturwe, 1758, p. S09.

Sertularie cupressina (part) Pavvas, Flenchus Zoophytorum, 1766, p. 141,

Sertudaric cupressiva, var. 3. argentea, Lixsevs, Systema Naturie, 1767, p. 1308,
Nertularia argentea Mararri, De Plantis Zoophytis, 1776, p. 27.

Sertularia argentea, Xnes and Sonaxner, Nat. Hist. of Zooph., 1786, p. 3.
Sertwlaria argenten ((MELIN, in Linnwns, Systema Naturie, 178S-1793, p. 3847,
Sertularia argentea srer, De Pllanzenthiere in Abbildungen, T11, 1785-1830, p. 179,
Sertularia argentea Berkexnort, Synop. nat. hist. Great Britain and Ireland, 1, 17589, p. 216,
Sertularia argentea Bose, Nat. THst. des Vers, 111, 1802, p. 93.

Sertularia argentea Turrox, British Fuuna, 1807, p. 213,

Sertularia argenten Jamesox, Catalogue of Animals of the Class Vermes, 1811, p. 564,
Sertularia argentea Lasorrovx, Bollet. philomatique, 1812, p. 184,

Sertularia argentea Layarek, Iist. Nat. des anim. sans Vert., 11, 1816, p. 117,
Sertularia argentea Lanorrovx, 1ist. des Polypiers Coralligénes, 1816, p. 182,
Nertularia argentea STEwart, Flements Nat. Hist. Animal Kingdom, 11, 1817, p. 442,
SNertularia argentea Bosc, Tlist. Nat. des Vers, 1830, p. 108,

Sertularia argentea DE Braisvinug, Manuel &’ Actinologie, 1834, p. 480.

Sertwdaria argentea Lasiarck, Nat. ist. Anim. sans Vert., 1836, p. 143,

Nertularia argenfeq W assate, Ann. il Mag., VI, 1841, p. 168, d

Sertularia argentea Macainiaveay, Ann. and Mag., 1IN, 1842, . 464,

Dynanena argentea Fuesisa, British Animals, 1842, p. 5440

Sertularia argentea Jouxsrox, MHist, Brit. Zooph., 1847, p. 749,

Sertularia argentea Daryery, Rare wd Remarkable Animals of Seotland, 1, 1847, p. 189,
Sertularia argentea Gray, List Brit. Animals, 1847, p. 73,

Sertularia argentea Gossg, Devonshire Coast, 1853, p. 434,

Sertularia argentea Stimpesox, Marine Invert. Grand Manan, 1854, p. S.

! it appears that Doctor Calkins and I made a similar mistake in thinking that Levinsen regarded S. fubricii as
the same as S. argentea of anthors, instead of S. argentea 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 Acalephee, 1865, p. 144

Sertularia argentea vax Bexepex, Fauna Littorale de Belgique, 1866, p. 184,

Sertularia argentea I1ixcks, British Hydroid Zoophytes, 1868, p. 268.

Sertularia argenten VERRILL, Invert. Vineyard Sound, 1871-72, p. 732.

Sertularia argentea Scavrze, Nordsee Exped., 1872, p. 132.

Sertiularia argentea VERRILYL, Proc. Am. Assn. Adv. Sci., 1873, pp. 256, 359, 364, 374,
Sertularia argenteq Mclnrosn, Ann. and Mag., 4th ser., XIII, 1874, p 213,

Sertularia argentee VERRILL, Amer. Journ. Sci., VIEL 1874, p. 39.

Sertularia argentea VERRILL, Amer. Journ. Sci, VI1, 1874, p. 133.

Sertularia argentea CLark, Hydroids of Pacific Coast, 1876, p. 257.

Sertularia argentea, var. divaricata Crark, lydroids of New Eng. Coast, 1876, p. 64.
Sertularic argenteq MERESCOKOWSKY, Ann. and Mag., 5th ser., 1, 1878, p. 324,

Sertularia argentea WinTner, Naturhist. Tidsskrift, 1880, p. 249. -
? Sertuluria argentea BeErau, Goplepolyper fra Kara IHavet, 18587, p. 335.

Sertularia argentea Boursg, Ilydroids of Plymoutly, 1889, p. 396.

Sertuluria argentea Driksca, Tektouische Studien, 1890, p. 206.

Sertularia argentea MArRKTANNER-TURNERETSCHER, Hydroiden des k. k. Naturhist. 1Tofinuseums, 1890, p. 232.
Sertularia argentea LEVINSEN, Vid, Udb., “Hauchs’’ Togter, 1893, p. 370.

Sertularia aryentea Crawvorp, Aun. and Mag., 6th ser., X VI, 1895, p. 261.

Thuiurie argentew BoxNevig, Norwegian North Atlantic Exped., 1899, p. 83,

Thiticria argentea Nvrrisa, Hydroids from Alaska and Puget Sound, 1899, p. 741,
Thuiaria argentee Nurrine, Iydroids of Woods Hole, 1901, p. 363.

Sertularia argentea TEarcrTT, Amer. Naturalist, 1901, p. 390.

Thuiarie argentew. Nurring, Hydroids of the Harriman Exped., 1901, p. 184,

Thuiaria argentee WHiTeavEs, Cat. Marine Invert. Eastern Canada, 1901, . 27.

Sertularia argentea SEMUNDssoN, Bidrag til Kundskaben islandske Hydroider, 1902, p. 62.
Sertularia urgentea Torrey, Hydroids of Pacifie Coast, 1902, p. 67.

Troplosome.—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 hydrothecw. Branches rather distant, spirally arranged, each hranch 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. Hydrothecxe subopposite to alternate, not
greatly immersed, the terminal one-third often being free, bhending gracefully outward, with a
strongly hilabiate aperture, one tooth being usually much longer and more acute than the other.
Operenlum two-valved.

(7onosome.—Gonangia horne on upper sides of hranches at hases of hydrothecwe, subtriangn-
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 Sertularida. It most nearly vesembles 7. cupressina,
from which it differs in having a much more bhushy habit, more exserted hydrotheca with more
conspicuous teeth. The gonangia are broader in proportion to their height, and the lateral
spines are usnally less conspicuous.  The finest specimens I have seen came from Jerome Creelk,
Maryland.

THUIARIA CUPRESSINA (Linnzus).

(Plate X11J, figs. 1-3.)

Sea-cypress Enuis, Kssay Nat. Itist Corallines, 1755, p. 7.

Sertularia cupressina LINN EUs, Nystema Naturwe, 1758, p. 808S.

Sertularia cupressine Hourruyn, Natourlyke Ilistorie, X'VI1, 1761-73, p. 537.
Sertularia cupressine (part) Pavvas, Elenchus Zoopliytorum, 1766, p. 141,
Sertularie cupressina (part) LiNxzus, Systema Nature, 1767, p. 1308.
Sertularia cupressina (part) Bobbagrt, Lyst der Plant-Dieren, 1768, p. 176,
Nertularia enpressing MARATTI, De Plantis Zoophytis, 1776, p. 27.

Sertularia cupressing (part) Grozovivs, Zoophylacium gronovianun, 1781, p. 358,
+
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Sertularia cupressina (part) Nevs and Sornaxper, Nat. Hist. Zooph., 1786, p. 38,

Sertalarie cupressina (part) Winkiss and Flersst, Charakteristik der Thierpflanzen, 1787, p. 180.
Nertularia capressina (part) Goreniy, (Linmens) Systema Naturae, 1785-93, p. 3847,

Nertularic cupressine (part) Isrer, Die Pllanzenthiere in Abbildungen, TH, 1788-1830, p. 177.
Nertularia cupressina BErkeNnovrt, Synop. nat. hist. Great Britain and Treland, T, 1789, p. 216,
Sertalaria cupressine (part) Bose, Hist, Nat. des Vers, 111, 1802, 1. 93, .
Sertularia cupressina Terros, British Fanna, 1807, . 213,

Sertularia cupressina Javesos, Catalogne Animals Class Vermes, 1811, p. 564,

Sertularia cupressing Lasocrorx, Bullet. philomatique, 1812, p. 184,

Nigellastruwm cupressineg Oxes, Lehrbuch der Naturgeschichte, 1815, p. 93,

Neetularia cupressina Lasarek, Hist, Nat, des anim. sans Vert., T1, 1816, p. 118,

Sertuluria cupressine Layotrrovx, Hist, des Polypiers, 1816, p. 192,

Sertalarice cupressina Stewarr, Blements Nat. Hist, Animal Kingdom, 11, 1817, p. 442,
Sevtularia cupressine Bose, Hist. Nat. des Vers, 1530, p 108,

Nevtuloarin enpressina de Buaxvicee, Manuel d' Actinologie, 1834, p. 450.

Nertularic cupressine OkeN, Allgemeine naturgeschichte, 1835, p. 79.

Sertdarvia cupressing Layarck, Hist, nat. anim. sans vert., 1836, p. 144,

Nertlaria cupressine Ylassace, Ann. and Mag., V1, 15841, . 168,

Sertadaria capressine Macorooiveay, Ann. and Mag., IX, 1542, p. 464,

Dincunena capressina FLesixe, British Animals) 1842) p. 544,

Seetrdari capressina Jonssros, Vist, British Zoophytes, 24 ¢d., 1847, p. 80.

Sertwldaria cupressing Gray, List of British Animals, 1847, p. 74

Sertidaria cupressine ALner, Cat. Zooph, Nortlinmb., 1857, p. 26,

Serteleric cupressing A, AGassiz, North American Acealephe, 1865, p. 143.

Sertuleria capressina vax Bexenex, Faune littorate de Belgique, 1866, p. 178,

Sertularic capressina Vincs, British Hydroid Zoophytes, 1868, p. 270.

Sertularia cupressing VERRILL, Inverl. Vineyard Sound, 1871-2, pp. 408, 732,

Sertildaria cupeessina VERRILL, Proe. Am. Assu. Adv, Sci., 1873, pp. 353, 364.

Sertularia cupressina Verrivn, Amer. Journ, Sei. and Art, 3d ser., VI, 1874, pp. 44, 413, 504.
Sertuliria cupressina Melxrtosi, Ann. and Mag., 4th ser. XITL 1874, p. 213,

Nertalaric cupressina WINTUEER, Om Internodiets; ete., 1879-80, p. 308.

Sertularic cupressina Wintner, Natorhist. Tidsskrift, 1879-80, p. 248.

Nertadirice cupressina I’ UrBax, Zoology of Darents Sea, 1850, p. 269,

Tleaaria cupressing Aveywax, Challenger Report, Hyidroida, Pt. 2, 1888, p. 67,

Sertwlariq cupressina Bovrsg, Hydroids of Plymouth, 1889-90, p. 396.

Nertiluria cupressina LEvinses, Vid UdDb, ©Hauchs™ Togter, 1593, . 370.

Nertularia cupressina 1 artiavg, Iydromedusen Helgolands, 1894, p. 431,

Sertulorie cupressine Crawrorp, Ann. and Mag., 6th =er., X'V, 1885, 1. 261,

Nevtalaric capressind MARKTANNER-TURNERETSCHER, Hydroiden des k. k. naturhist, Thofmusenms, 1895, p. 233,
Theiaria cupressina Preter and Bepor, Résw. Camp. Se. Hirondelie, 1900, p. 24,

Thuiavia cupressina Nerting, Hydroids of the Woods Thole Region, 1901, p. 364,

NSertwlaric cupressine Flarcirr, American Naturalist, 1901, p. 390.

Thuiaria cupressine Winreaves, Cat. Marine Invert. Eastern Canada, 1901, p. 27,

Thuiaria cupressing SEMUNpssoN, Didrag til Kundskaben islandske Hydroider, 1902, p. 62,

Lrophosome. — 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 irvegularly spaced. Hydrotheew subopposite to subalternate,
deeply ttmmersed, of the regular thuiarian pattern, with a rather large bilabiate aperture and
a two-lobed operculum.  The distal hydrothec ave more exserted and alternate than the proxi-
mal, and in some casex are almost identical with those_ of 7. lonclites, on the one hand. and
7. argentea on the other.

Gonosome.— Gonangia borne in rows on the upper sides of the branchlets, rather stout, tlat-
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 ave niature.

Distribution.—Common on European and New England shores of the North Atlantie,
extending downward (o a depth of about 150 fathoms: Denmark (Winther): Bavents Sea. 160
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fathoms (D'Urban); Iceland (Semundsson): 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 best known of the Sertularidee.  The finest specimens that 1
have seen came from St. Georges Bank, Newfoundland.

THUIARIA PLUMOSA Clark.

Thuiaria plumosa CLArk, Alaskan Hydroids, 1876, p. 228,
Thatiaria phunose K1renexpaver, Nordische Gattungen und Arten, 1884, p. 21
; “Trophosome.—Hydrocaulus simple, ereet, very slender at the hase, inereasing 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; hranches short, arranged alternately, one to each internode.
but owing to the twist in the stem take on a spiral form, the uppermost ereet, lying close to the
stem, the lower ones curve outward, attached to the stem by a very prominent process, bearing
a few branehlets, regularly jointed; branchlets do not extend beyond the ends of branches, and
lie close to the latter. Hydrothecw 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 oceur in the base of
each hydrotheca, arranged snb-alternately upon the branches and branchlets.  Upon the stem
there are three to each 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.  Tleight
of largest specimen, 40 mm.

 [ubitat.—Bering Sea_ b miles southwest of the west cape of Nunivak Island; 30 fathoms,
sand. ley Cape, Arctie Ocean; 15 fathoms, sand.™

1 have not seen this speeies. and have copm(l entire the excallent deseription given by the
original deseriber, Clark.

Type.—Should be in the collection of the U. 5. National Musenm, but I have heen unable to
find it there,

PASYTHEA Lamouroux (in part).

Trophosome.—Hydrothecwe hiserial, strictly opposite, nrranged in gronps of pairs, a group
to an internode, the upper pair being smaller and diflering in shape from the lower; margin
bilabiate. with a two-flapped operculnm.

Gonosone,—Gonangin oval, smooth or with sides marked by broad annular rugosities, with
a large aperture and narrow collar.

This genus was introduced by Lamouronx in 1812* to accommodate two unrelated species,
one being the well-known 72 guadiidentatu and the other the so-called 12 fulipier, a bryozoan.
It vemained for Bale to give an adeqnate definition® which was adopted in 1890 hy Marktanner-
Turneretscher.®  The group appears to be well detined, with evident relationship to Sertuluria
in several respects, sueh as the opposite position of the hydrotheex and the characters of the
hydrothecal margin and operculum.  There are but three speeies known, 1 helieve, one, 22 quad-
ridentate from both the Atlantic and Pacific, one, 7% Jeaodon, from the Australian region, and
a third, 22 phiippina, from the Philippines.

The American form is typical of the genus as defined above.

P Nouvedan Bulletin des Sciences par la Société philomatique, [T, Paris, 1‘412, p- 183,
2 Anstralian Mydroid Zoophytes, 1884, p. 112,
*Hydroiden des k. k. naturhistorischen Hofmuseumns, 1890, p. 234,
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PASYTHEA QUADRIDENTATA (Ellis and Solander).

(Plate XTI1, figs. 4-7.) ~\C A
A \
. . ~ . - . — - \
Sertularia quadridentata ELis and SoLaxper, Nat. Hist. Zooph., 17586, p. 57 VAN > S
A
o S

Nertalaria quadridentate GMELIN, Systema Naturie (Linnans), 1788, p. 3855,
Puasythea quadridentata Eseer, Die Pflanzenthiere in Abbildungen, 11, 1788, p. 237, [
Sertularia quadridentata Esver, Fortsetzungen der Ptlanzenthicren, T, 1794, p. 32,
Sertularia quadridentatae Bose, st nat. des Vers, 111, 1802, . 97,

Pasythea (Sertulavia) quadridentata Lanovrovy, Bulletin philomatigue, 1512, p. 1835,
Pasythea quadridentata Lavornrovy, Iist, des Polypiers coralligines, 1516, p. 156,

Sertalaria quadridentata Lavarck, Hist. nat, anim. sang vert., 11, 1816, p. 121, NV

Lasythea quadridentata Scuwg1GGER, 1landbuch der Naturgeschichte, 1820, p. 426,

Pasythea quadridentata Layovkrovy, Lxpoxition méthodique, 1821, p. 0.

Tuliparia quadridentate de Braixvinie, Manuel d’ Actinologie, 1834-1837.

Pasythea quadridentata BaLg, Australian TTydroid Zooph., 1884, p. 112,

Pasythea quadridentate von LENDENFELD, Australian Hydromedusie, 1884, pp. 419, 624.

Pasythea quadridentate Bavg, Proc. Linn. Soe. New Sonth Wales, 2d ser., 111, 1888, p. 770,

Pasythea quadridentata MArRkTANNER-TURNERETSCHER, ITvdroiden des k. k. naturhist. Mofmuseums, 1890, p. 234,
Pasythea quadridentate Tuorxery, Iydroid Zoophytes coilected by Doctor Willey, 1899, 1. 456,

Trophosonie.—Colony attaining a height of about one-third of an inch, consisting of a single
unbranched stem growing from . creeping root-stalk, divided by obiique nodes into regular
internodes. each of which bears a pair of hydrotheer, or two or three pairs in a closely
compressed group.  Hydrotheen 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,
hidentate, or obscurely tridentate margin, and an operculum of two flaps.  Sometimes the first
internode hears two pairs of opposite hydrotheew, the lower of which is like the pair just
described. the other pair being wedged in between the diverging free portions of the lower
hydrothecae; the bases of the former heing indented by the latter.  Sometimes two or more
internodes have this same arrangement of hydrothece.  One or more of the distal internodes
often bave a group ot three pairs of hydrotheew, the lower two heing as just deseribed, 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 cach other than the others; lowest pair largest, next
smaller, and the upper pair smallest.

(fonosome.—A\ single gonangiun is horne at the base of the stem, ovate in shape, with annunlar
corrugations, a very hroad, round aperture, no collar; and an operenlum stretehed across like a
drumhead.

Distribution.— Coast of  Africa, near the island of Ascension (Ellis and Solander): Fitzroy
Islaind and Point Stevens, Australia (Haswell): Coogee, Bondi, Nustralia (Bale): Atlantic Ocean
(Marktanner-Turneretscher); South Seas (Thornely): between Eleuthera and Little Cat Islands,
British West Indies (Bahama Fxpedition, State University of Towa).

This species seems to be always found growing on floating seaweed.

SERTULARELLA Gray (modified).

Trophosonce. — Hydrothecar Dbiserial, 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 apertuve like a drumhead.
Branches never regularly anastomosing to form a reticuate, flabellate structure.

(Fonosome. — Gonangia usually ornamented with annular corrugations or ridges. A perture at
the end of a trumpet-shaped tube. or else encireled hy a narrow, broad collar, and several biunt,
spine-like projections.

This is perhaps the most satisfactory generic group of the Sertularidie, hecause it is capable
of more exact delimitation than the other genera, and is based on characters that wre easily seen.
As originally defined by Gray.' the genus eontained but two species, 8. polyzonias and N, 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.  Alman adopted the genus in his envlier works,!
but abandoned it in his Report on the Hydroida of the Challenger Iixpedition, 1888, Hincks, in
his British ITydroid Zoophytes, 1865, and Bale, in his Catalogue of Australian Hydroid Zoophytes,
1884, called attention to the character of the operculum, now considered the best means of delim-
iting the genus, and in this they have heen followed by nearly all subsequent writers of
importanee.”

In 1900 there appeared a work by Doetor Hartlanh which contains by far the most complete
and masterly discussion that has ever heen oflered concerning any single genus of the order
Hydroida.® The ground has thus been so completely covered by one fully equipped for the hest
work, with unusual advantages for examining a large number of types in the most important
museums of Europe, that the present writer has found his labors greatly lightened so far as the
genus Nertularella is concerned, and has availed himself freely and with confidence of the results
of Doctor Iartlaub’s labors, especially in the matter of bhibliography and distribution of species of
this great genus.  In the few cases where Doctor Hartlaub has given references unavailable to
myself [ have taken them on his authority, having verified so great a majority that I am con-
vinced of their entive rveliability.  This writer's definition of the genus is substantially the same
as the one adopted in the present work. He does not elaim to give a final definition, but simply
employs it as a means of assembling all the forms that he regards as closely related to Sextilurdla
as ordinarily understood. He finds that the charaeters of the internodes relied upon hy Schneider!
is very inconstant, and that Levinsen has relied too implicitly on the characters of the marginal
tecth and operculum.” IIe does not regard the operculnm of Sertulardlin as homologous with
that of Sertularia, the former being 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 eertain species that do not come strictly within the definition above given
for Sertularellua, there is only one that comes within the limits of any other genus as defined in
this work, and that is N. oerki/; which bears considerable resemblance to certain species of
Thuiaria in the aperture and marginal teeth.  The strictly alternate hydrothecie, however, and
the regularity of the internodes are sufficient, in my opinion, to overbalance these thuiarian
features and justify the inclusion of the species in Sertularella.

There are several species in which the gonosome ditfers from the typical Sestularedlla in not
being annulated. N, episcopus has gonangia that arve strongly ribbed longitudinally, reminding
one of certain species of cAbictinaria, such as LA, costate Nutting; S. turgida (Trask) has gonangia
that have the distal portion beset with strong spines; reminding one of these structures in some
menibers of the genus Diphasia, such as 1. aconthocarpus (Busk), and S, formosa Fewkes has o
perfectly smooth gonangium resembling some of those found in the genus Nertularia.  All of
these speeies, 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 artiticial and makes no elaim to
indicate the relationship of the speeies involved.

! Diagnoses of New Grenera and Species of ydroids, 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 Hydroids, mostly
from the collection of Miss 1. Gatty, Journal of the Linnwcan Society, XINX, 1885, p. 133.

?Nee the General Systematic Diseussion, p. 19.

3 Revision der Sertularella-Arten, von Doctor Clemens Hartlaub, Tamburg, 1900.

* Hydroidpolypen von Rovigno, Kiel, 1897, p. 523,

> Meduser, Ctenophorer og IHydroider fra Gronlands Vestkyst, 1893, p, 57.
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KEY T0 THE AMERICAN SPECIES OF THE GENUS SERTULARELLA.

Hydrotheee with four teeth,
1Tydrothecal walls marked by annular rugosities.
Rugosities on upper side of hydrothece only.

Hydrothecw large, stem fascieled oo e gayi.
Stem not fascicled.
Hydrotheewe distinetly narrowed distally oo ... .o L i coniea.
Tydrothec:e not distinetly narrowed distally oo o0 o oo o o cutena.

Rugosities on all sides of hydrothecal walls,
No distinct neck to the hydrothece.

Hydrothewe quadrate in cross section. ..o i quadrata.
Hydrotheew: round in eross section,

Hydrothecwe very large .o iiiiiiiiaiaiiaaaan tanneri.
Iydrothece not very large.

Hydrothecie distant, rugosities not verydeep. ... oo i geniculala.

Hydrotheee approximated, rugosities very deep.. ..o oo oo oo patagonica.

A distinet square neck to the hydrotheca.

1ydrotheca largely immersed, closely approximated . ..o oo oo o oo i L. rugosa.
Hydrothece exserted, not closely approximated.

ITydrotheer with two very distinet rugosities . Lereyi.

ITydrotheeie with several less distinet rugosities ... ... . tenella.
Hydrothecal walls smooth, without regular rugosities.

Marginal teeth distinetly of unequal size.

s ot e in G i et r e G N o allmani.
ITydrothee: not inclined [orward in noticeable degree oo o o o ... contorta,
Marginal tecth of approximately equal size.
Entire adeauline wall adnate to hydroeanius.
Hydrotheewe closely approximated.
Colony of very thin hyaline structure - e caaaeaan lata.
+ Colony of thick corneons structure - - . i ieaciaaaa- alba.
I ydrotheew distant, stem fascicled helow piuigera.
Thydrotliecie distant, stem not faseicled . ..o oo o o Lo distans.
Practically the entire adeaunline wall free ... oo oo ... enlindritheca.
Less than one-third of adcaunline wall adnate.
Hydrotheew enormous, margins reduplicated __ o000 0 oo o o o L. grgauntea,
Hydrothecie not extraordinarily large.
Hydrotheete eylindrical oo o o oo o L. - - -.umphorifera.

Hydrotheca smooth and its internode [usiform
ITydrothecar rugose, pedienlate

.. fusiforuis,

solitaria.

Hydrathece swollen below.

N ydrotheee distant, gonangia relatively large (0oL o oo .. picta.
Hydrothecie not distant, gonangia small ____ . oo o oo ool megastoma.

Between one-third and three-fourths of adcauline wall adnate.
About one-hall of adeanline wall adnate.
eI S R TN R A b o s 08 5 5 2 S I B 1 T - e 56 1 = 506 6 608 G 6 6 SO d o1 3B B B S polyzonias,
At vany sha) Lo - 8 Lo clausa,
About two-thirds of adeauline wall adnate
Hydrotheer with three teeth.
Teeth of unequal size.

complexd.

Py rotihaainclinetl forvand, imargindtlanin g S o o oLt S pinnata.
Hydrothece not inelined forward, wargin flaring. ... o o0 ool marqarilacea.
Hydrothece not inelined forward, margin not ) Tt S e S 5 o £ S 3 3 5 0 5 2 3 R 5 5 B9 2y 5 turgida.

, Teeth of equnal size.
Distal part of hiydrothecie narrowing to orifice.

AV R e OIS P MYt B SRR T e S e R e BE S B 008 5 a0 as e sieboldi.
Hydrothec:e fairly regular.
Branching dichotomous, colony straggling - ..o ... o ... . oo ... subdichotoma.
Jranching alternate.
Hydrothee:e with obligue internal marking ... ... ... . .o ...l ... Jilifornus,
Iiydrothegeiwinhdit oblif g marking oot s L SR quadridensel il o
Distal portion of hydrothece expanding,
Eaergaln T 1R oo (R Saacaneasb 8L Aot oo oo dtsac 000 aa0aa0aboacaoaosoh meridionalis.

Gonangia smaller, with very conspicuous flaring frills ...o.. .. oo ool elegans.
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Distal part of hydrotheca neither expanded nor contracted.

More than two-thirds of adeanline wall adnate. .. __ . . . . _...... milneana.
Less than one-half adcauline wall adnate.
HenatandsasALWNEsrreatlyshvidnothGete ] s c I S magellanica.

Adnateness fairly constant.
Hydrothece very small.

Stem geniculate, gonangia deeply anrulated - ... oo o o ool minula.
Stem flexuose, gonangia feebly annulated o ___ .o o o o L.l levinseni.
Hydrothece medium or large.
Margins extensively reduplicated .. ..o .. . ... . ..o dentifera.
Margins not extensively reduplicated.

Gonangia deeply annulated throughout - ..o . .. .o . o o il tricuspidata.
Proximal part of gonangia smooth .. . . L. tropica.

Hydrotheewe with two teeth.
PRIyt e il Kk oY Rl o e B I e 0y 56 5 00 S SO GBS EEE 658 555650 5EE0E66 5048 45 5868 958G S50 clarkii.
Hydrotheew projeeting outward ... .. i i ePISCOpUS.
Hydrotheew immense, teeth inconspicnous ... .. ... ... ... T . magna.

Hydrothecal margin smooth.
Hydrotheewr perfectly eylindrical .o oL oo il e iiieeeeaaaaa. formosa.
Hydrothecze the shape of the frustum of a cone ... .. . . ... ... ... hartlaubi.
Hipdrothet®rwith thaveled marging . T i Py S P P s ST P nana.

'

SERTULARELLA GAYI (Lamouroux).
(Plate X1V, figs. 1-7.)

Sertularia gayi Layouvrovx, Exposition Méthodique, 1821, p. 12.

La Sertularia de (fay DE Braisvinie, Manual G’ Actinologie, 1834, p. 481,
Sertularia gayi Lavarck, Hist. nat. anim. sans Vert., 1836, p. 152.

Sertularic polyzonias var. 3, Jorxnstox, Brit. Hyd. Zooph., 1847, p. 62.
Sertularie guyl Hixeks, Ann. and Mag., 3d ser., V111, 1861, p. 252.
Sertularia gayi ALper, Trans, Tyneside Field Club, V, 1862, p. 237
Sertularelli gayi ixcks, Dritish Hydroid Zoophytes, 1868, p. 237,
Sertularella gayl Sans, Bidrag til Kundskaben om Norges Hydroider, 1873, p. 21
Sertularelle yayi var. robuste ArLryax, Poreupine Ixpedition, 1874, p. 471,
Sertulivella gayi Noraay, Ann. and Mag., 4th ser., XV, 1875, p. 173,
Sertularelle gayi, var. robusta Aviyvax, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 22
Sertulavelle guyi ? VERRILL, Check List, 1879, p. 18.

Sertulcvella gayi Wistnex, Fortignelze di i Danmark 1Tydroider, 1880, p. 276,
Sertularelle gayi Fewkes, Bull. Mus. Comp. Zool., V111, No. 7, 1881, p. 128
Sertwdarclla gayi Kivenespaver, Nordische Gattungen, 1884, p. 41,
Sertwlarelle gayi SeGERsTEDT, Bilang till K. Svenska Vet.-Akad., 1889, p. 16
Sertularelle gayi Bourxe, 1ydroids of Plyvmonth, 1890, p. 396.

Sevtwlerelle guope (GarsTaxa, Jonrn, Marine Biol, Assoc., TTT, 1895, p. 224,
Sertulavella gayi Crawrornp, Ann, and Mag., 6th ser., NXVI, 1895, p. 261.
Sertularclle gayi NetTing, Bahama Expedition, 1895, p. 88

Sevtulavelle gayi DUERDEN, I'roe. Roy. Dablin Soc., N. 8., V111, 1897, p. 416,
Sertalarella gayt ALLEN, Journ. Marine Biol. Assoe., 1899, p. 452,

Sevtularelle. geyi Boxsevie, Norwegian North Atl. Fxped., 1899, 1. 76,
Sertularella gayi 1LanrLaus, Revision Sertularella-Arten, 1900, p. 61,
Sertularelle guyi Nvrrisa, Hydroids of Waoods 1ole Region, 1901, p. 563,
Sertularella guyi Hararrr, American Naturalist, 1901, p. 391,

Trophosome.—Colony strageling in habit, attaining a height of about 6 inches in some cases.
Stem faseicled, made up of a number of intertwining and intimately connected tubes; which in
the aggregate torm a very thick woody stem that hears no trace of internodes or regularity of
branching. Branches given oftf irvegularly from the stewn, 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, sinuons, divided by oblique
nodes into regular internodes, each of which bears a hydrotheca. Hydrotheer ovate, with the
distal ends narrowed and bent slightly outward, adeauline 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.—onangia horne on the upper sides of the branches. inserted near the bases of
hydrotheca, long, slender, terete, narrowing to a short, brond pedicle at the proximal end and
to a two-toothed margin at the other: the upper one-third to one-half is marked by even shallow
annitlations.

Distribution.—New England coast (Verrill): Gulf of St. Lawrence (Dawson); conimon in
West Indian region, var. robusta (Allman): Bering Sea (W/batross): British coasts (Hincks);
Shetland (Hincks); between Shetland and Faroe (Allman). where it reaches a depth of 605
fathonis: Swedish west coast (Segerstedt): Norway (Sars): Greenland (Segerstedt): Mediter-
rancan (Graetle): Afriea, Cape of Good Tope (Johnston); A/batross Station 2353 lat. N. 20 507,
long. W. 86 23 67 fathoms: Station 2416, lat. N. 3t 26, long. W. 79 07, 276 fathoms:
Station 24;1;:—1, Iat. N. 207 39 long. W, 79 40, 42] fathoms: Station 2665, lat. N. 30 58" 30", lone.
W. T9- 35 307, 294 fathoms: Station 2886, lat. N. 437 59, long. W. 124 56" 307, 50 fathoms,
The followmg localities are given by Fewkes without the station number: Lat. N. 31 57, long.
W. 75 18 357, 383 fathoms; lat. N. 320 437257, long. W. 77 20’ 30”7, 233 fathoms: lat. N.
32093, long. W. 77 427 307, 262 fathoms; lat. N. 32 07, long. W. T8 37 307, 229 fathoms.

The desceription given above is taken from a specimen from Station 2668, and belongs to the
varety yobuste Alhman, which hardly ditfers in any essential character from the original British
form. The species, as indieated above. has a very wide distribution, but has not as yet been
found in the Pacitic.

SERTULARELLA CONICA Allman.
(Plate XV, figs. 1-2.)

Nevtulurella coniea Ninax, Vvdroi ls of the Gull Streamy, 1877, po 21
Sevtularellie coniea Cearke, Bull. Mus. Comp. Zool., V) Noo 10, 1879, o 246,
? Sertularellee conien CarLgiNs, Some Hydroids from Puget Sound, 1899, 1. 83549,
Sertwlarclly conica 1arTLACE, Revision Sertularella-Arten, 1800, p. 66.
Nertularella conica Yaxrnave, Uydroiden ans demn Stillen Ocean, 1901, p. 554

Trophosome.— Colony attaining « height of 13 inches.  Stem not fascicled, Hexuose, divided
into regular slender internodes, each of which bears a hydrotheca.  Branches irregulu and
sparse, themselves sonietimes branching dichotomously, divided into long. slender internodes,
ach hearing a hydrotheca.  Hydrothece distant, rather slender. free for nearly their distal
two-thirds, proximal ends swollen, narrowing regularly to their distal end, which is mueh morve
slender and narvrow 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 tlaps.

(fonosone. —-Not known.

Distribution.—Southwest of Tortugas. 60 fathoms (Allman): lat. N. 24 54 long. W, 83
16/, ¢ Townsend Hearhor (Calkins): _1/batross Station 2370, lat. N. 20 1N 157, long. W, 85 327,
25 fathoms; Station 2558, Iat. N 29 24 307 long. W. S8 017, 35 fathoms; Station 2771, lat. S
50 34, long. W. 635 | 50.5 fathoms.

It is impo«il:lo to tell from Calkins's figure and deseription whether the species that he
identified as S, condea is corvectly determined or not. There is nothing to indicate the number

of hydrotheeal teeth.  The hydrothecwe seem to }w very stout and closely approximated for that
speeies.  Dr. Torvey! identities a species as N. condea that cannot be placed in that species on
account of having three instead of fonr hydrothecal teeth. It seems doubtful that the species
has as yet been correctly reported from the Pacific coast,

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

! {ydroids of the Pacific coast, 1902, p. 60.

AL2H—1r 2
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SERTULARELLA CATENA (Allman).
(Plate XV, fig. 3.)
Sertularia eatena ALLmax, Challenger Report, Hydroida, Pt. 2, 1885, p. 8.
Sertularella catena TEARTLAUB, Revision der Sertularella-Arten, 1900, p. S4.

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 uat its distal end to furnish a support for a hydrotheca.  Branches roughly
alternate, resembling the distal part ot the stem as above described.  Hydrotheew subceylindrical,
almost wholly exserted, narrowed slightly at eacli end, the upper (adcauline) sides heing marked
by shallow 1ugosities: margin with four shallow teeth that aire sometimes reduced to mere
sinnosities: operculum imperfeet in the type, but probably composed of four parts.

Gonosome.—Gonangia horne on stem opposite the bases of hydrothecw, 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, 390 fathoms (Alhnan).

An examination of Allman’s type of this species shows that it is not identical with S, eylin-
dritheca, as suggested by Hartlaub.!  The fascicled stem, and not truly cylindrical or qnadrate
hydrothecwe. and especially the very different shape of the gonangia, show that this species is very
distinet from S. eylindritheca.

The figure here given is from the type collected by the (Zallenger, and differs somewhat
from those of Professor Allman.

Zype.—In the South Kensington Museum.  Fragment in the possession of the author.

SERTULARELLA QUADRATA Nutting.

(Plate XV, figs. 4-6.)
Sertularelle quadrate Nurting, Bahama Expedition, 1895, p. 8K

Trophosome.—Colony attaining a height of about 6 inches. Main stem sinnous, strong,
monosiphonic, divided into regular internodes each hearing a hydrotheen.  Branches alternate.
cach internode bearing a hydrotheca immediately at the base of which is the oblique node.
Hydrotheca very long, three to four times as long as wide, quadrate in section, marein with four
equal and equidistant teeth and a four-flapped operculum.  Iydrothecwe often with margins
several times reduplicated, and a number of fine horizontal striations on the outside of the hydro-
thecal walls.

Gonosome.—Gonangia horne near the hydrothecal bases; hroader and stouter than the
hydrothecae, tubular, with rounded bases and distal part quadiate in section. Aperture in the
venter of the depressed top.  Margin surrounded by usually five or six long recurved horizontal
spines arranged o as to present a stellate appearance when viewed from above.

Distribution.—Near Habana, Cuba (Nutting): A/batross Station 2143, lat. N. 97 30" 457,
long. W. 76° 25" 30", 155 fathoms: Station 2323, lat. N. 23 10" 517, long. W. 82 19" 03", 163
fathoms: Station 2326, lat. N. 23~ 11" 45", long. W. 82 18" 547, 194 fathoms; Station 2330, lat.
N. 237 107 48", long. W. 82° 19" 15", 121 fathoms: Station 2334, lat. N. 23° 10" 42", lTong. W, 827
18" 24", 67 fathoms.

This very striking formn has perhaps the longest hydrothece known in the genus Nevytulo-
rella.  Tts neavest ally is S, cylindritheca, 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 Sertnluridee.

Type Slides.—Cat. No. 15714, Museum State Univ. of Towa; Cat. No. 19773, 19778, U.S.N.M.:
also in coilection ot the author.

! Revision der Sertularella-Arten, 1900, p. 84
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SERTULARELLA TANNERI, new species.
(Platee X VI, fie. 1.)

Trophosome. —But a fragment of a single branch of this speeies is known.  Branch slightly
flexuose, divided into regular internodes, each bearing a hydrothecn, nodes oblique, deep, accom-
panied by two or three annular rugosities of the perisare.  Hydrotheee very large, subtubular,
the terminal portion being gently curved outward, only a small part of the proximal adeanline
wall being adnate to the hydrocaulus: entire hydrothecal wall both above and below regularly
and closely annulated; margin squarish, with four low equidistant teeth and a four-flapped
operculuim,

(fonosone. — Not known.

Distribution.— Whatross Station 2873, lat. N. 487 507, long. W, 124° 57', 40 fathoms.

This very striking species shows almost complete intergradation between the rugosa and
polyzonias groups, having the deep annulations of the former with a hydrotheea somewhat
resembling the latter in size and shape.

Type.—In the colleetion of the 7. =, National Museum.

. SERTULARELLA GENICULATA Hincks.
(Plutee X V1, fig. 2.)
Sertularella gentenlata 1Tixeks, Amn. and Mag., 4th ser., X111, IS8T, p. 152,
Sertularella genienlata KigenpNeavek, Nordische Gattungen, [8S4, p. 44,
Sertularelli geviewdata Livissex, Meduser, Ctenophorer og Hydroider fra Gronlands Vestkyst, 1893, p. 201,

Trophosome.— Stem slender, decidedly geniculate. simple or slightly branched, jointed and
twisted above each calicle: the internodes long, attenuated below and bent in opposite directions.
Hydrothecwe very distant, vibbed transversely, chiefly on the upper half, rather broad below, 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.”

(fonosome.—Unknown.

Distribution.—Of Frederickshaab, Davis Strait (Hincks): Jan Mayen (Lorenz).

I have not seen this species, and the above description is copied entire from the original by
Hincks.  Hartlaub stoutly contends that this species is identical with S fenella, and he may
be right. Not having material for comparison, and in view of the great diflerence between
the deseription and illustrations of the species as given by Hincks and the typical S. tenella, the
present writer deems it safer to regard the two species as distinet.

SERTULARELLA PATAGONICA (d'Orbigny).
(Plate XVI, fig. 3.)
Sertularia patagmiica 1’( nu-m:x‘\', Vovage Jduns I Amérique Méridionale, 1839, . 25.
Sertularella rugosa ? Kigrenespearug, Nordische Gattungen, 1884, p. 42,
Sertularclla rugose. ? 1Larrrave, Revision der Sertularella-Arten, 1900, p. 122,

5. ramulis simplicibus; cellulis alternantibus, ovalibus, transversim rugoso-plicatis; vesi-
culis magius, transversim L0 costato-gradatis.™  (Original deseription.)

Trophosome'.— Colony unbranched, attaining a height of about { inch.  Stem not fascicled,
internodes short, divided by oblique double nodes; hydrothecw oval. alternate, distal end trun-
ated, provided with six wrinkles in the form of strongly projecting tiers.

Gonosome,—Gonangia very large, resembling the hydrothecwe, oval; ornamented transversely
by ten ribs in tiers.

Distribution.—* Bai de Ros.™ southern Patagonia.

I have not seen this species.  Judging from the excellent figures given by d'Orbigny. it does
not scem likely that it is the same as S, pugosa, as suggested by Wirchenpauer and Hartlaub,
the distal extremities of hoth hyvdrothece and gonangia being entirely ditlerent.

! Description liberally translated from the original more extended description by d'Orbigny.
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SERTULARELLA RUGOSA (Linnzus).

(Plate XYV, tigs. 1-5.)

Suail-trefoil Coralline ELLis, Essay Nat. Hist. Coral,, 1755, p. 26,

Sectularia rogosa LINN xUs, Systema Naturwe, 1758, p. 809

Nertudaria rugosa Hovrreyy, Natuurlyke Tlistorie, 1761, p. 539,

Nertuluria ragosa PaLvas, Elenchus Zoophytorum, 1766, p. 126.

Sertolaria rugose LINX xvs, Systema Naturae, 12th ed., 1767, p. 1508,
Sertularice rugosa Bopparrt, Lyst der Plant-Dieren (Pallag), 1768, p. 157,
Sertularia rugosa Mararmi, De Plantis Zoophytis, 1776, p. 28,

Sertwlaria rugosa Fapricivs, Fauna Granlandica, 1780, p. 443,

Sertudaria rigosa Frus and SoLaNper, Nat, Ilist. Zooph., 1786, p. 52.
Sertwlarica rugosa Winkiss and T1ersst, Charakteristik der Thierpflanzen, 1787, p. 164,
Sertulorin rugose GaeLN, Systema Naturie (Linneeus), 1788, p. 5847,
Sertilaria regosa speR, Die Planzenthiere in Ahbildungen, TIT, 1788-1830, p. 182,
Sertularia rugosa Bergexnovt, Synop. Nat. Hist. Great Dritain, T, 1789, p. 216,
Sevtularia rugosa Esper, Fortsetzungen der Pflanzenthiere, 11, 17941806, pl. x1.
Nevtuluria rugosa Bosce, Tlist. Nat. des Vers, IT1, 1802, p. 93.

Nertuleria ragosa Terrox, British Fauna, 1807, p, 213,

Sertaluria rugosa Jamesox, Cat. Anim. Class Vermes, 1811, . 564.

Sertularie rugosa Layourovy, Bull. philomatique, 1812, p. 184,

Sertularia rugosa Okex, Lehrbueh der Naturgeschichte, 1815, p. 92,
Nertularia rugosa Layarck, Tlist. Nat. Anim. sans Vert., 11, 1816, p. 121,
(Iytea rugose Layovrovy, Ilist. ol Coral,, 1816, . 205,

Sertulario rugosa STEwart, Elements nat. hist. animal King., 1817, p. 242,
Nevtularia rugosa FLEMING, Dritish Animals, 1828 . 542,

Sertuluria rugosa Bosce, Hist. Nat. des Vers, 1830, . 108.

Compendaive rugiuewr bE Baisvineg, Manuel 2 Actinologie, 1834, p. 473,
Nevtularia rugosa Lasarck, 1list. Nat, Anine =ans Vert., 1856, p. 149,

 Iytea rugosa TempLeToN, London Magazine Nat. Tligt., 1836, . 466,
Sertulario rugosa Joisston, Nat, Iist. Soce. Northumb., 11, 1837, . 257,
Nertwlarie rugosa Jonxsroxn, Hist. Brit. Zooph., 1838, p. 123

Sertuduria rugosa 11assarn, Ann. and Mag., VI 1841, p. 167,

Sevtulerio rugose. MACGILLIVRAY, Ann. and Mag., IX, 1842, p. 463,

Sertularic rugosa Trnospsox, Report Brit. Assoc. {or 1843, 1844, p. 283,
Nertuluria rugose Jonxsrox, Hist, Brit. Zooph., 2d ed.; 1847, . 65

Nevtularin rugosa (rray, Brit. Musenm Radiata, 1848, p. 60,

Amphitrocha rugose Stisiesox, Invert. Grawd Manan, 1853, p. 9.

Sertularie rugosa ALpER, Cat, Zooph, Northumb., 1857, p. 23,

Sevtidarie rugosa Thxeks, Ann. and Mag., 31l ser., VILI, [861, p. 253.
Amplotrocha cineta L. Acassiz, Cont, Nat, TTist. U, 8. IV, 1862, p. 556,
Sertdaria rugosee ALDER, Trans. Tyneside Field Clab, Y, 1862, p. 289,
Adwmplitrocha riugosa A AGassiz, North American Acalepha, 1865, p. 146,
Sertulurie rugosa vax BEXEDEN, Fauna Littorale Belgique, 1866, p. 183
Sevtularclla rugosa Hixeks, Brit, Hydroid Zooph., 1868, p. 241,

Neetalarella rugosie Sars, Bidrag til Kundskahen, 1873 p. 44

Nertulavella tenclle Senvrze, Jahresh, Kanon., Kiel, 1T, 1874, n. 131.
Nertularella rugosa MeIntosi, Ann. and Mag., 4th =er., XII1, 1874, p. 212
Sertdarvella rugose VERRILL, Amer. Journ, Sei. and Arts, VEL IS4 0 133,
Sertularella rugose VERRILL, Amer. Journ. Sei. and Arts, X, 1875, p. 43,
Sertularella vugosa CLARK, Alaskan Ilydroids, 1876, p. 224,

Sertularvella rugosa MEREsCHROWSKY, Ann. and Mag., 5th ser., I, 1878, p. 100,
Sertularella ragosa Noryvay, Ann. and Mag., 5th ser., I, IS7S, p. 823,
Nevtularella yugosa WiNtneg, Naturhist. Tidsskrift, 1880, p. 244,

Sertularella rugose KIRCHENPAUER, Nordische Gattungen, 1884, p. 42.
Sertularella rugosa SEGERSTEDT, DBihang K. svensk. Vet.-Akad. Ilandl., XTIV, na. 4, 1889, p. 17,

Nertularellee genicwlata MARKTANNER-TURNERETSCIIER, 11yvdroiden des k. k. naturhist. IHofimusenms, 1890, p.

Sertularella rugosa Fewkes, Guide to Colleetor, 1890, p. SS.

Sertularella pugosa Tlovee, Proe. Linn. Sac. Zool., XN, 1890, p. 360.
Sertnlarella rugose LevinseN, Vid, Udl., “Tlauchs’ Togter, 1893, p. 385,
Sertularella rugosa DUErRDEN, Proc, Roy. Trish Acad., (3) 111, 1893, 1. 388.
Sertulurella ragosa Harroavs, Hydromedusen Helgolands, 1897, p. 451,

D0
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Sertularella rugosa Crawrorn, Ann. and Mag., 6ih ser., XV, 1893, . 261,

Sertidarella pugosa Melstosi, Ann. and Mag., 6th ser., XV, 1806, 1. 401,

Sertularvella ragosa Nvrrineg, Hydroida from Alaska and Puget Sound, 1899, p. 741.

Sertidarellee rugosa Boxsevie, Norwegian North, Atl Exped., 1899, p. 77.

Sertwdarella rugosa TEarrLacs, Revision der Sertularella-Arten, 1909, pp. 54, 121, pl. v, fig. 12,
Sertulirella rugosa NvrriNg, Hvdroids of the Woods Tlole Region, 1901, p. 362,

Sertalarella rugosn FEARGITT, American Naturalist, 1901, p. 391,

Sertularella saceata Nvrring, Ilydroids Tarriman Expedition, 1901, p. 183.

Sectwlarelle vugosae Winiteaves, Cat. Marine Invert. eastern Canada, 1901, p. 25.

Sertudarella rugosa SEMUNDssoN, Bidrag til Kundskaben islandske ITydroider, 1902, p. 67,

Trophosome.—Colony attaining a height of about thrvee-fourths of an inch. Stem unsually
unbranched, with several deep annulations on the proximal end, and rvegular short internodes,
cach bearing a hydrotheea and usnally several annulations; nodes very deeply cut and oblique.
Hydrotheca not contiguous, barrel-shaped, ornumented with four to six annular rugosities,
ending in a short ill-defined square collar; margins square, with four ill-defined teeth and a
four-llapped operculum.

(fonosone.—Gonangin large, ovate to almost globular, with 1 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 cousts (Hincks): Norway (Sars); Norvth Cape
(Sars); Greenland (Levinsen); Denmark (Winther): Teeland (Siemundsson): Sweden (Segerstedt);
White Sea (Mereschkowsky); Helgoland (Hartlaub); coast of Belgiwm (van Beneden).

This wide ranging species is quite variable, as would be expected, and the writer has found
speeimens from our Atlantic coust that agree quite well with his 8. seccata from Alaska.

SERTULARELLA AREYI, new species.
(Plate XVII, fig. 6.)

Trophosome.—A fragmentary speeimen was all that was secured. It was abont 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 1 have seen, each hearing a hydrotheca near its distal end.
Hydrotheew barrel-shaped, very distant, margin square with fonr obscure teeth and a four-
flapped operculum: hydrothecal body marked by two very distinet annular rugosities which
divide the hody into three nearly equal zones. The surface is further ornamented with distinct
longitudinal lines or tine ridges,

(Yonosome.—Unknown.

Distribution.—Dredged near Habana, 100 to 200 fathoms, Bahama Expedition from the State
University of lowa.

This very distinet and beautiful species 1 take pleasure in naming after my friend Professor
Arey, of Cedar Fallx, Towa, one of the members of the expedition that secured the type specimen.

Type slide.—Cat. No. 18643,

Museum of Natural History. State University of Tows.

SERTULARELLA TENELLA (Alder).
(Plate XVI11, figs. 1-2.)

Sertularica rugosa (var.) Jonxsrox, British Zoophytes, 2d ed., t847, 1, p. 64, and tig. ¢, p. 62,
Sertularia tenelle: ALpER, Cat. Zooph. Northambh., 1857, p. 23.

Sertularia tenella Nixers, Ann. and Mag., 3dser., VI 1861, p.o 258,

Nertularia tenelle Norsax, Report British Assoc, 1867, 1. 200.

Sertidarella tenell Flixexs, Brit. Hyd, Zooph., 18638, p. 242,

Sertwlavela tenelle Hixeks, Ann. and Mag., 4th ser., XHI, 1874, po 153,

Nertularello tenelle MeInrosn, Ann. and Mag., 4th ser., XTI, IST4, b 212,
Nertelavelli tevella Scuerze, Nordsce Exped., 1874, p. 131,

Sertalarella tenelle Wintner, Naturhist, Tidsskrift (3), X111, 1SS0 p. 245,
Nertularelle tenella KirenmeNeaver, Nordische Gattungen, 1884, p. 44,

Sertalaredla tenelle Secersreor, Bidrag til Kinnedomen Hydeoid faumen, 1889, p. 17,
Sertwlavelle tenella Levinsex, Vid, Meddel. Naturhist, Foren., 1892, p. 59,
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#Sertularella angulosu BALE, Proe. Poyal Soc. New South Wales, 1843, p. 102,
Sertelarellu tenella Crawrorp, Ann. and Mag., 6th ser., X VI, 1895, . 261.

Nertwlarella tenella BoxNevig, Norwegian North Atl. Exped., 1899, p. 77,
Nertularella tenella TFarrLave, Revision der Sertularella-Arten, 1900, p. 63.
Nertulavella tenelle Y1artLATB, TTydroiden aus dem Stillem Ocean, 1901, p. 354,
Nertularella tenella Torrey, Hydroida of the Pacific Coast, 1902, p. 64,

Trophosome.—Colony smull. not reaching a height of more than one-half inch in speeimens
examined. Main stem slender, strongly geniculate, divided into regular long internodes, eaeh of
which bears a hydrotheca. Branches, if present, few. like the main stem. divided into regular
internodes, each hearing a hydrotheca. Hydrotheea distant, fusiform, strongly rugose, almost
their whole length exserted, aperture square, mounted on a short quadrate collar whieh has tour
equal and equidistant teeth: opercalum with four flaps.

Gonosome, - Gonangia ovate, slender, ringed transversely, produced above into a short
tubular orifice.”™! ,

Distribution.— Albatross Station 2333, lat. N. 23% 107 36", long. W. 827 19" 12", 169 fathoms;
Albatross Station 2865, lat. N. 48 12/ long. W. 122 440 40 fathoms: Puget Sound (Hartlaub):
California (Torrey): Rio de .Janeiro (Rathbuon): British Coasts (ITincks); Norwegian Coast
(Bonnevie): Greenland (Levinsen). If S. angulosa Bale is a synonym of S. tenclla, the range of
the species will have to be extended to Anstralia.

I cannot agree with Hartlaub that N. geniculate Hineks® and SN, wederogena von Lendenfeld?
are synonyms of this species.  Specimens dredged by the U. S, Fich Commission steamer
Albatross and ofl the Alaskan coast are gquite typical. as are the fragments collected by Doctor
Richard Rathbun oft Rio de .fanciro.

Zype.—In Museum of the Natural Ilistory Society, Newcastle-upon-Tyne, England.

SERTULARELLA ALLMANI Hartlaub.
(Plate XVIII, figs. 3-6.)

Sertularella unilateralis ALLMAaN, Ann. and Mag., 4th ser., X VI, 1876, p. 114.
Nertularella wnilateralis Aviyax, Phil. Trans. Royal Society, Loundon, V, 1879, p. 282.
Sertutaria secunda ALLyMay, Challenger Report, The Hydroids, Pt. 2, 1888, pl. xxv, fig. 2. (Explanation oi plate.)
Sertalaria undateralis ALinax, Challenger Report, The Hydroids, Pt. 2, 1888, p. 53,
Sertularelle allinant Hartave Revision der Sertularella-Arten, 1900, p. 81,
28ertularella antaretica HartLavs, Revision der Sertularella-Arten, 1900, p. 82,

Trophosome.— Colony attaining a height of about one-half inch, growing in a dense tuft.
Stem slender, mueh annulated helow. divided into fairly regular internodes by deep nodes.
Branches alternate. dividing several times into branchlets, the nltimate division being dichoto-
mons, lying in two planes, projecting forward, outward, and npward from the stem, divided into
regnlar internodes, each of whieh usually bears a hydrotheen, or o hydrotheea with a branchlet
borne at the side of its base.  Hydrotheew lying in two planes projecting forward, ontward, and
upward, so that they appear in side view to be all inserted on one side of the branch.  ience the
name * wnidateralis.”  Hydrothecwe flask-shaped. rather small, about the distal one-half of adeau-
line wall free, aperture quadrate, margin with four conspicuous slender sharply-pointed teeth,
the anterior pair heing the longer, and a narrow, even border.  Opercalum of four flaps.

(onosone.—Gonangia rather large, ovoid to obeonical, annualated on upper half and sometimes
throughout. aperture rather large, and margin with five or six blunt teeth. Acrocysts present
when sexnal products are matuare.

Distribution— Off Aecessible Bay. and Swains Bay, Kerguelen Island (Allman); Tierra del
Funego, Point Stanley (Hartlaub): Straits of Magellan (Hartlaub); cA/7batross Station 2776, Straits
of Magellan.

This is a very variable species. and the gnite considerable amount of material colleeted hy
the United States Fish Commission Stewmer  A7batross in the Straits of Magellan shows the
identity of the species named in the svnonymy above. The gonangia wre particularly variable,

Hiincks, British Hydroid Zoophytes, 1868, p. 242
* Annals and Magazine of Natoral History, 4th ser., XHI, 1874, p. 152,
¥ Proceedings of the Linnwan Society ol New South Wales, TX, 1884, p. 416,
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especially in the matter of the marginal teeth and the size of the aperture, specimens agrecing
with all of the tigures given by Allmanand Hartlaub being fonnd in a single colony.  The thick-
ness of the perisire deseribed by artlaub is characteristic of his speeimens of S. antarctica
(=N. wnilateralis Allman) is not mentioned by Allman and is not apparent in the specimens
colleeted by the {/batross. 1t is possible that S. antarctica is not the same as S.owndlateralis
Allman, but a distinet species.  Hartlaub claims that the name Seréwlarellia uniluteralis Allman
(1879) must be abandoned.  The facts appemr to be that Hartlanb (Revision p. 42) changes the
name Sertularic wiilatoralis Lamonroux (1824) to Sertrdarelle anilateralis (Liumonroux), thus
securing the priority of the name for Lamouroux’s species, by a striet application of the A, O. U.
Code. It therefore hecame necessary to give new names to Sertularelli wnilateralis Alman and
Sertularia wailateral/s Allman, species which seem to the present writer identieal.
Type.—In South Kensington Mnseum, London.

SERTULARELLA CONTORTA Kirchenpauer.
(Plate X V11, figs. 7-9.)
Sertularella contorta KiRcueNPAUER, Nordische Gattungen, 1884, p. 29,
Sertalarella protecta TYarTrars, Revision der Sertularella-Arten, 1900, p. 79.
Sertularelle contorta Harriavg, Revision der Nertularelta-Arten, 1900, . S3.

]

Troplosome.—Colony attaining a height of about 3 inches in type speeimen. Stem not
fascicled, thick, divided into fairly regular internodes each of which bears a branch and hydro-
theci, or a hydrotheea alones internodes much broadened at their distal ends by a shoulder For
the support of the hydrotheca: nodes deep and distinet, there being corrugations or constrictions
in addition to the vegnlar nodes giving a twisted appearance to the stem and branches.  Branches
irrecularly alternate. flexuose, their bases with several annular constrictions, divided into regular
internodes resembling those of the stem.  Hydrotheem heavy, thiek in texture, distal half free
and curving ontward, margin with a distinet thickened rim and four teeth, the two abeauline
ones usually being more pronounced than the adcauline ones.  Operculum not seen in specimen
deseribed, although Hartlanh figures a four-tlapped opereulum.

(fonosome.—Gonangia large, axillary, obovuate or obeonical in outline; or terete as in the
type, with a shovt neck shaped like the frustun of a cone, and two prominent teeth in the speei-
men tigured, without teeth in the one fignred by the original describer; strongly annulated
throunghout in the specimen figured, but smooth in the middle portion as tigured by Kirchenpauer.

Distribution.—Falkland Island and the Straits LaMarre (Kirchenpauer).

The description given above is made mainly from a specimen kindly sent me by Professor
Levinsen, labeled = Lamarrve Straits,” the locality from which the type spechnen was secunred.
In the trophosome it agrees well with the original deseription and figure given by Kirchenpauer,
but the gonangix are guite different, althongh there is one gonangimu that ix much nearer the
type than the one figured in this work. The specimen agrees very well with S protecta Hartlanb,
which I therefore regard as a synonyn.

Type.—1In the Musenm of Leipsic?

SERTULARELLA LATA (Bale).
(Plate XVIII, fig. 10.)

widiaria lata Bave, Journ. Microge. Soe., Victoria, 1882, p, 14, -
Thuiaria late Bave, Cat. Australian Uydroid Zoophytes, 1884, . 120,
Thuicria lypaling Aviyax, Challenger Report, Hydraida, Pt 2, 1888, p. 69.

Trophosome. —Colony attaining a height of 6 or 8 inches (Bale).  Stem faseicled below. not
fascieled above, where it is thick, divided into regular internodes eaclt ol which bears a branch
and two hydrothece on one side and a single hydrotheea on the other.  Whole hydrocaulus
remarkably translucent and hyaline in structure.  Branches alternate, distant, only slightly con-
stricted at their origin, divided into regular, vsnally long internodes.  1ydrotheca alternate,
widely separated by the thickness of the stem. closely approximated, tubular, completely adnate
to aperture on adeauline side, not apparently swollen or gibbous below, 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 seen in some cases, and this is probably
composed of four tlaps.

(Zonosome.—Not known.

Distribution.— Griftiths Point, Port Stevens, Queen’s Cliff,; Vietoria (Bale): Station 126,
south of Pernambuco, 770 fathoms (Allman).

An examination of Alhman’s type of Zhuwiaric hyaline Allman shows that the speeies comes
well within the genus Sertwdlarclle as used in the present work. The entire structure is very
delicate, and the opereulum is in no ease perfect.  In some eases, however, it is partially intaet,
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 cireular margin.  Bale's figures and descrip-
tions of ZTac/aria lata Bale apply so completely to the Challenger type of 7% Jyalina Allman
hefore me that 1 have no hesitation in regarding the two as identical.  As Bale's species has the
priovity. Allman's 7% Jyaline must be regarded as a synonyin.

Type.—In Australian Museum, Sydney,

SERTULARELLA ALBIDA Kirchenpauer.
(Plate XIX, figs. 1-2.)
Sertularella robusta, CLark, Alaskan Hydroids, 1876, p. 225,
Sertularella albida, KireHENPAUER, Nordische Gattungen, 1884, p. 42.
Sertularella albida, Harrravy, Revigion der Sertuliarella-Arten, 1900, p. 26.

Trophosonie.—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 be shorter in proximal and longer in distal portion, nodes very deeply cut.  Branches
flexuose, irregularly alternate, themselves hranching, divided into irregular internodes like those
of the stem, very broad, resembling those of 7/wiaria. 1lydrothecw 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 77wiaria; broadly tubular. immersed to the aperture on abcauline side,
distal part bending slightly outward, margin with four teeth.  Opereulum of four flaps. An
intratheeal ridge originates at the hend in the abeanline side and passes downward and inward to
about the middle of the hydrotheen.

(onosome.— Gonangia axillary, very large, perhaps the largest found in the genus, ovate,
regularly and elosely annnlated with short tubulur neek, and round terminal apertare.

Distribution. — Yukon Harvbor, Big Koniushi, Shmnagin Islands, 6 to 20 fathoms.  Collected
by W. H. Dall (Clark).

This very striking species has the aspeet of a 77wiaric and would doubtless be placed in that
eenus were it not for the fonr-toothed hydrotheeal mavgin and the typieal Sertwlardlia form of
the gonangin. These latter are very large indeed, attaining sonietimes a length of nearly a
quarter of an inch. The description and fignres are from a specimen collected by Dall at Big
Koniushi, Shumagin Islands.

Type. In Museum of the Academy of Scieneces, St. Petershurg. 2

?SERTULARELLA PINNIGERA Hartlaub.
(Plate XIX, fig. 3.)

Thuiaria pinnate ALLMAN, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 2s.
Sertulavella ?pinnala THarTiavg, Revision der Sertularella-Arten, 1900, p. 113.
Sertularella pivnigera Hartravs, Revision der Nertularella-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. Ilydrothec:e borne both by stem and pinnwe, deep cylindrieal with
obscurely four-toothed margin, adnate to the axis in their whole length.

“Aonosome.——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 AHman’s tigure, resembles those of /fuleciuim, as does
also the thick and strongly fascicled stem.  The above description is copied entirve from Allinan.

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

SERTULARELLA CYLINDRITHECA (Allman).

(Plate XIX, fig. 4.)
Sertularic eylindritheca Arivax, Challenger Report, Hydroida, Pt. 2, 1SSS, p. &4,
Sertudaria eylindritheca Verseoys, Hydraires Calyvpt. Mer des Antilles, 1809, p. 36,
Sertudarvellea cylindridlicea 1 arrravs, Revision der Sertularella-Arten, 1900, po 77 (part).

Trophosome. — Colony uttaining a height of about 4 inches.  Stem not fuscicled, 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
adeauline side only being slichtly adnuate, about twice as long as bhroad; aperture quadrate,
margin armed with four equal and equidistant teeth.  Operealunt of fowr flaps.

Gonosome.' —Gonangia horne near the bases of the hydrothecwe, pedicel short, body shaped
much like the hydrothecwe, heing evlindrical helow and quadrate above,  Distal end with hroadly
expanded margin, which ix quadrate and armed with four large flaving teeth.  There are
numerous tine annuku rugosities running around the whole gonangium, except on the proximal
portion.

Distribution.—Otr Buhia, Brazil (Allman); West Indies (Verslays): Trinidad. specimen in
United States National Maseun,

Versluys calls attention to the unfortunate nune given this species by its original deseriber.
Allman. The hydrothecie are distinetly quadranguluar in eross seetion, except at the base. and
henece 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 nude.

Type.—In the colleetion of the South Kensington Museum.  Fragment in possession of the
anthor.

SERTULARELLA GIGANTEA Mereschkowsky.

(Plate XIX, fig. 7.)
Nertularelle yigantea MErEscrikowskyY, Ann. and Mag., 5th Ser., I, 1878, p. 330,

Lrophosome.——"Fhe tolerably flexible stéms spring from the branched hydrorhiza often
without ramifying: sometimes they divide at their base into two or three branches, each of
which may again vamify once move: the terminal branches are in all cases very long and straight.
The hydrothecr are evidently alternately arranged upon the angularly bent stem: frequently we
observe three or four undulations (ribs) crossing the hydrothecwe: its form is much clonguted,
only u little widened at its hase; in size it is two or three times the length of the hydrotheca of
S. polyzonius.  In adult individoals the margins are always furnished with several ledges and an
cequal number of small opercula placed one above the other.  Below cach hydrotheen the stem is
slightly ringed.™ .

(fonosvnie.—Unknown,

Distribution.—White Sea.  (Mereschkowsky.)

The above description is quoted entire from that of the original deseriber. Mereschkowsky
believes that this species is the same as S, polyzonias vav. gigantea Hineks, a position positively
denied by Hineks, who seems to me to have the better of the argnment.  Hartlaub® considers
S, quadreicornuta Hineks as asynonym of No polyzonias, which does not appear froma comparison
of the original descriptionsof the two.  1le also considers the N. polyzonias, found in Alaska and

Description taken from Versluys, refercuce in synonymy, who was the first to deseribe it
* Revision der SertukarcHa-Arten, 1900, p. 20
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deseribed by Clark,' as equal to 8. giguniea Mereschkowsky. 1 have this specimen from Dall’s
collection from Alaska, and it is a typical N, polyzonias.  The size of this species in connection
with the very pronounced reduplication of the hydrotheeal margins, if constant, as the deseriber
claims, seem sutlicient characters to mark it as a distinet species, not identical with S. polyzonias,
var. gigantea Hincks or var. robusta Clark.

SERTULARELLA DISTANS (Allman).
(Plate X1X, figs. 5-6.)

Thitinric distens ALLMAN, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 27.
Nertularvellu distuns Harrvaus, Revision Sertularela-Arten, 1900, p. 100.

Trophosone.—Colony plumose, attaining a height of about 4 inches.  Stem not fascicled, not
canadicutated (in specimens examined by me), flexuose, divided into regular internodes cach of
which hears two hydrothec and a branch on one side and a single hydvotheca on the other.
Sranches alternate, distant, nodes very distant or absent, divided from the stem1 by a deep con-
striction.  Hydrothecw distant, alternate, immersed to the margin on adcauline side, broadest at
margin, gradually narrowing downward, margin with a narrow but distinet horder and four very
low and inconspicuous teeth; operculum very delicate and hard to interpret, apparently of four
flaps.

(Yonosome.—Not knowu.

Distribution.—Tortugas, shallow water (Allman): Shallow water hetween Eleuthera and
Little Cat Islands (Bahama Expedition from the State University of Iowa); Alatross Station
2324, lat. N. 23 107 257, long. W. 82 207 24", 33 fathoms; Station 2353, lat. N. 20° 5%, long. W.
St 2370167 fathoms: Station 2414, lat. N, 25° 47 30", long. W. 827 54" 15”7, 26 fathoms.

Specimens collected by the Expedition from the State University of lowa were compared
directly with Allman’s type in the Museum of Comparative Zoology at Harvard, and were found
to agree.  There is no doubt that this species is very near N. Zuza (Bale), but the hydrothece are
more distant in N. distans, and the entive structure is more corncous and much less delicate and
hyaline.

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

SERTULARELLA AMPHORIFERA Allman.
(Plate XX, figs. 1-2.)
Sevtulirella amphorifere ALLyax, Mem. Mus, Comp. Zool., V, 1877, p. 22,
Sertularella canpliorifera CLarke, Bull. Mus, Comp. Zoaol., V, 1874, p. 246,
Sevtulrellic wmplorifera TTarrLavs, Revision der Sertularella-Arten, 1900, p. 23

Trophosoue.—Colony (fragmentary) about one-third inch high, stem not fascicled, flexuose,
slender, dichotomously branched. divided into very long internodes each of which bears a hydro-
theen near its distal end.  Branches like the stem.  Hydrotheca tubular. long, gracefully curved,
adnate for about their proximal third, margin four-toothed £, veduplicated, or at least the distal
parts of the hydrothecie are marked by parallel horizontal lines that seem to indicate redupli-
cation.

(7onosonie.—* Gonangia springing each froma point near the base of a hydrotheca; obovate,
strongly amuulated; rapidly narrowing to its point of attachment and terminating distally in a
conieal neek, which carries on its summit a small cireular orifice with everted margin.™  (Alhoan.)

Distribution.—Of Double-headed Shot Key, 471 tathoms (Allman); Lat. N. 257 33", long. W.
30 167, 1oL fathoms, abundant (Clarke): A/batross Station 2354, lat. N. 207 59" 30”7 long. W. 86°
25" 33", 101 fathoms.

The fragment from which the above deseription of the trophosome was taken differs from
Allman’s description in having apparently four teeth to the hydrotheca.  This may be due, how-
ever, to mutilation of the specimen, the hydrotheeal margin being apparentty worn and perhaps
broken. )

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

1 Alaskan Hydroids, 1876, p. 224,
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SERTULARELLA FUSIFORMIS (Hincks).

(Plate XX, figs. 3—.)
Sertwlaria fusiformis Hincks, Ann. and Mag., 3d ser., V1ii, 1861, p. 253.
Sertularie fusiformis Normax, Report British Assoc., 36th meeting, 1867, p. 200.
Sertularelle fusiformis Hixcxs, Brit. ITydroid Zooph., 1868, p. 243,
Sertularella fusiformis GRAEFFE, Ath. Zool. Inst., Wien und Triest, V, 1884, p. 356,
Sertularella fusiformis Prever, Zool. Anz., VII, 1884, p. 185,
Sertularella fusiformis Caruvs, Prodromus Faunie Medit., 1, 1885, p. 12,
Nertwlarella fusiforinis oy, Journ. Linn. Soc., Zool., XX, 1S40, p. 460.
Sertulavella fusiformis Tnorzeny, Trans. Biol. Soc. Liverpool, V111, 1894, p. 7.
Sertidarella fusiformis Bapie, Rad. Jugosl, Ak., CXXNTV, 1898, . 87,
Sertularella fusiformis Ilartiave, Revision der Sertularella-Arten, 1900, p. 85.
Sertularia fusiformis Wirrreaves, Cat. Marine Invert. Eastern Canada, 1901, p. 26.
Sertwldarella fusiformis Torrey, Hydroida of Pacific Coast, 1902, p. 61.

Trophosmne. —Colony minute, stem slender, slightly zigzag, generally unbranched, annu-
lated at the Dase and below each hydrotheca; hydrothece alternate. bent in opposite direetions,
clongate, somewhat tlask-shaped, smooth, aperture quadridentate, with an operculiun composed
of four picces; each hydrotheca and its internode of a fusiform figure.

Gonosome.— Gonangiu elongate, slender, tapering above and below, ribbed across, pro-
duced at the upper extremity into a short neck and toothed, springing here and there just helow a
hydrotheca. Height abont a quarter of an inch.

Distribution.—Devonshire, England (Hincks); Hebrides (Norman): Gulf of St. Lawrence
200 fathoms (Whiteaves); San Franeisco, California (Torrey); Mediterranean (Carus); (?) New
Zeatand, 8. simpler Futton.

I have never scen this species and the above description is taken almost entive from the
original description by Hincks, the only changes Dheing in the substitution of the words
“hydrotheee™ and ** gonangia™ for *cells™ and ** gonothecie™ and in the addition of the words
“trophosome™ and ** gonosome ™ to conform to the plan of deseription of this work.

SERTULARELLA SOLITARIA, new species.
(Plate XX, figs. 10-11.)

ZTrophosome.—Hydrocanlus a monosiphonic stolon trom which spring peduneles which bear
hydrothecar and have one or two annnlations near their middle.  lydrotheer vadially syni-
metrical, long, fusiform, tapering basally where they merge inseusibly into the peduncles, and
distally to a square neck and quadrate margin which is slightly everted and is produced into
four strong equidistant teeth. The entire hody of the hydrotheca ix strongly and evenly
anmmlated.  Operculim of four flaps.  The hydranth was scen in one specimen, and what
appeared to be opercular muscles were evident.

(fonosome.—Not known.

Distribution.—Shallow  water, between Elenthern and  Little Cat  Islands,  Bahamas,
Dredged by the Bahama Expedition from the State University of lowa. Found growing asa
parasite on Newatophorus grandis.

This eurious form is placed provisionally in this genus. At first thought one would con-
sider it a young specimen of a species belonging to the ragose gronp, which as yet had developed
but a single hydrotheca. 1 have, however, not seen any voung speeimen of any regular sertu-
laviam in which the hydranth and operculum had been fully formed and in which there was no
indication of another hydrotheea or internode springing from the side of the first hydrotheca.
If the hydrothecwe were sessile the species would be very near Alman's genus  Calamphora,
which he regards as a campanularian, but which Hartlaub! and the present writer regnrd as
belonging to the wenus Nertularella on account of the form of the hydrothecn and particnlarly
the margin and operculum. S, solitarie appears to be almost exactly intermediate hetween the

!Revision der Sertularella-Arten, 1900, p. 12,
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;ampanularian and sertularian types, agreeing with the former in the faet that the hydrothee
are radially symmetrieal and pediculate and with the latter in the structure of the hydrotheca
and opereulnm.  Were it not for the presence of the hydranths this form could readily be mis-
taken for the gonangia of S. fusiformis, although the hydrothecw are more slender than any
representation of the gonangin of S. fus/forums that 1 have seen. 1t is, of cowrse, possible that
older specimens will demonstrate that the adult eolony resembles that of S. fusiformds in the
manner of branching, but the hydrothece are readily distinguished.

Lype slide,—Cat. No. 18717, Musewm of State University of Towa.

SERTULARELLA PICTA (Meyen).
(Plate XX, figs. 5-7.)
Sertularia picta Mevex, Uber Lenchten des Meeres, 1834, p. 201.
Nevtuderella picta TYarTLAUB, Revision der Sertularella-Arten, 1900, p. 77,

Trophosome.—Colony growing in dense masses and attaining a height of 6 to S inches.
Branehes alternate, divided into regular internodes each hearing a hydrotheca and divided by
one or two annular constrietions.  Hydrothecwe alternate and axillary.  Margin with four small
teeth and a small opening, owing to an internal thiekening of the perisarc near the margin.

(onosome.-~—Gonangia alternating with the hydrotheew, evenly annnlated throughout and
with four marginal teeth.

Distribution.—On the East Coast of Terra del Fuego and near the Falkland Islands (Meyen);
Puerto Toro and Lennox Island (Hartlaub).

Hartlaub, who has examined the type, savs that Meyen is in error in saying that the gonangia
alternate with the hydrothecw, and that the presence of the hyvdrothecal teeth is nneertain.
Hartlaub and Kirchenpauer hoth snggest the identity of this species and 8. gawdichaudii
Lamouroux.!

Type.—In the Berlin Museum.

SERTULARELLA MEGASTOMA, new species.
(Plate XX, figs. 8-9.)

Troplosome.—Colony rigid, compact, pinnate, the single fragmentary specimen known
attaining a height of about 2 inches. Stem tascicled, straight, without evident internodes, color
dark brown. DBrunches regularly alternate, rigid, without evident constrictions at base and
without evident internodes.  Hydrotheew cylindrieal or snbeonoid, outer protile nearly straight,
withont evident swelling at base, distal two-thirds of adeaunline wall free. No noticeable
constriction near distal end, margin square with four low but evident teeth. Operculum of four
alves.

(fonosome.—Gonangia borne on branches, small. oblong-ovoid, regularly and deeply
annulated, with a very large quadrate aperture, and withont an evident neek.

Distribution.— Alhatross Station 2353, lat. N, 20 597, long. W, 86 23/, 167 fathoms.

This very distinet 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 slides.—Cat. Nos. 19765, 19766, U.S.N. M. Cat. No. 18705, Museum State University
of Towa: also in eolleetion of the author.

SERTULARELLA POLYZONIAS (Linnzus).
(Plate X X1, figs. 1-2.)

(ireal Tooth Coralline Evvis, Essay Nat. Hist. Corallines, 1755, p. 5.
Sertudarvia polyzonias Taxx.prs, Systema Naturie, 1758, . S13.
Sertularia flernosa LNy evs, Systema Naturie, 1758, p. 814,
Sertularia polyzonias LINNEUS, Fauna Sueciea, 1761, p. 541.
Sertularia flevuosa Lixxxvs, Fauna Sueeica, 1761, p. 5h42
'See Hartlanb, Revigion der Sertularella-Arten, 1900, p. 77, and Kirchenpaner, Nordische Gattungen und Arten,
1884, p. 38.
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Sertilaria polyzonias TTovtreys, Natuurlyke Iistorie, NVI1IL, 1761-73, p. 572,
Sertnlaria ericoides Pavias, Elenchus Zoophytorum, 1766, p. 127,
Sertularie polyzonius Laxxoevs, Syvstema Naturae, 1767, po 1312,
Sertuluria ericoides Bovoagrr, in Pallas, Lyst der Plant-Dieren, 1768, p. 158,
SNertuleeria polyzonias Forsk L, Deseriptiones Animalium, 1575, p. 27 (note).
Sertuluric ciliata Fasricivs, Fauna Groenlandica, 1780, p. 6.
Sertwlarvia polyzorias CavoriNi, Fil. Memorie per servire alla storia de Polipi maring, 1785, . 224,
Nertularia polyzonias 1LLis and Sovaxpek, Nat, Hist, Zooph., 1786, p. 37,
Sertularia ericoides WiLkiss and 1Terpsr; in Pallag; Charakteristik der Thierpflanzen, 1787, po 165,
Sertuluria polyzonias GaeLin, in Linniens, Systema Naturee, 1788-93, . 3856,
Sertularie polyzonias Esper, Die Panzenthicre in Abbildungen, T11, 1788, p. 175
Sertularin polyzonics BERKENHOUT, Synop. nat. hist. Great Britain and ITreland, 1, 1989, p. 219,
Sertularia polyzonias OLIvL, Zoologica Adriatica, 1792, p. 290,
Sertularvia polyzonius Eserey, Fortsetzungen der Pilanzenthiere, 11, [TH-1506, pl. vi.
Sertularia polyzonias Bose, Tist, nat. des Vers, 111, 1802, p. 100.
Sertuluria polyzoniax Terrox, Dritish Fauuna, 1807, p. 216,
Sertularia pulyzonias Berroroxy, Rariorum Haliwe plantarum, 1810, p. 108,
Sertularia polyzonias Jasmesox, Cat. animals class Vermes, 1811, p. 564,
Nerfulariue polyzonias Lasovrovx, Bullet. Soc. philomatique, 1812) p. 184,
Seetnlaria polyzonias Serexcec-Cavorixts, Abhand. Gber Pllanzen Thiere, 1813, . 104,
Nertularvie evicoides Ores, Lelirb, der Naturgeschiclite, Pt. 3, 1815, p. 92,
Seetuwlario polyzonins Layvarex, 1ist. nat. anim. sans Vert., 11, 1816, p, 117,
Sertularia polyzoning Layovrrovx, Hist. corai flex., 1816, p. 190.
Sertidarvia polyzorvas Stpwart, Elements nat, hist. anim. King., 11, 1817, p. 447,
Nertudaria polyzonias Bertoroxt, De plantis in itinere ad urben Ravennie, 1818, p. 218,
Sevtudeeeia polyzonios BErToLoxt, Specimen zoophytornm Portus Lunwe, 1819, p. 271,
Seetularia polyzonias Gorlprvss, Tandbueh der Zoologie, 1820, p. 8S.
Nertuduria polyzonias Bresieseaci, Handb, d. Naturg,, 1821, p. 298,
Sertulreria polyzenias Devee Criran, Anim. = Vert. Nap., 1V, 1823, . 41
Sertulurin polyzonias DeLoNcscizadres, Eneyelop, mitth., 1824, p. 681,
Sertularia polyzonias Risso, 1’1arope mérid., V, 1826, p. 310,
Sertularia polyzonias Bexyer and vax Onivier, Natuurk. Verh, Holl. Maatsch., 1826, XV, p. 195,
Nertularia polyzonias DeLLE Chiase, Men. de Anim. senza Vert., TV, 1828, p. 128,
Sevtuduria polyzenias FLEmING, British Animals, 1828, p. 542,
Sertuluria polyzonins v Brasviiig, Manuvel (' Aetivologie, 1834-1837, p. 480,
Sertnlaria polyzonins TEMprLETON, Londons Mag. Nat. Tist., 1X, 1836, p. 468,
Nevtuluvio pinnate TEstereros, Loudons Mag, Nat. Hist., 1N, 1856, p. 468,
Serhdaria polyzowias Lavarcek, Hist, Nat. anim. sans Vert., 1856, 1. 142,
Sertulivia polyzonius Jonsstox, Trans. Newcastle Soc., 11, 1857, p. 236,
Nertularia polyzonias Coven, Cornizh Fauna, 111, 1838, p. 17,
Nertularia ellisit Jonxsrox, British Zooph., 1838, p. 124,
Sertularie ollisii Coven, Cornish Fauna, 111, 1838, p. 17,
Sertularia polyzonias Tunosresox, Ann. aud Mag., V, 1840, p. 250,
Sertalaria pinnata Tioveson, Ann. and Mag, Nat. 1list.) V), 1840, p. 250
Nerhideeria polyzonins 1Tassatn, Anne and Mag., V1, 1841, p. 167,
Sertularia pinnata Goven, Report Invert. Anim. of Mass., 1841, p. 350.
Sertularia ellisii Coven, Zooph, Cornwally 1841, p. 6.
Sertulavia polyzonins Coven, Zooph. Cornwall, 1841, . 6.
Sertuluria polyzonias Thaosesox, Report Drit. Assoc. for IS43, 1844, p. 283,
Nertulurie polyzonias Jorxsron, Brit. Zooplh., 2d ed., 1847, p. G1.
Sertularie polyzonias Daryery, Remark. Animals of Scotland, 1, 1847, p. 154,
Nertularella polyzonias Gray, British Radiata, 1847, p. 68,
Sertuluria polyzonias Fores, Report 20th Meeting Drit, Assoc., l.\'.'w(),'p. 245,
Sertularia polyzonias Marrasn, FFauna Belgii septemtrionalis, 1851, p. 47.
Sertularia polyzonias SeivipsoN, Marine Invert. Grand Manan, 1853, p. 9.
Sertuluria polyzonias Miirerr, Beskr, af Grimlands, I1S57, p. 97,
Sertidaria polyzonias Saks, Bidrag ti]l Kundskaben, 1857, p. 54,

Sertularia polyzonias vox Frzei, Gromland geograph. und statist. bheschrieben, 1860, p. 600.
Sertuluvie polyzonins Grerx, Manual Anim. King., 11, Celenterata, 1861, p. 95.

Sevtnlavia polyzonias Thxeks, Aun. and Mag., 3d ser., VIL, 1861, p. 2532,

Sertadarice polyzonias Aeoeg, Trans. Tyneside Field Club, V, 1862, p. 289,

Colulina polyzorios 1. Acassiz, Cont. Nat, 1ist, 1708, TV, 1862, p. 350,

Sertularia polyzonias Packsgn, Canadian Naturalist, 1863, p. 401,

Sertularur polyzonias Grusg, Dic Insel Luscen, 1864, p. 149,
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Cotuling polyzonias A, Acassiz, North American Acalephie, 1865, p. 146.

Nertudaria polyzonias NornaN, Report Brit. Assoc., 36th meeting, 1867, p. 200,

Sertadaria ellisit Normax, Report Brit. Assoc., 36th meeting, 1867, p. 200.

Sevtularia ollisic ITeLLER, Zooph. und Echin., Adriatie, 1868, p. 33.

Sevtularella polyzonias Thxeks, Brit, ITyd. Zooph., 1868, p. 235.

Nertularella polyzonias Normax, Report Brit. Assoc., 3Sth meeting, 1869, . 321,
Sevtnlirellie polyzonias 1TerkLotz, Natuur, Hist. van Nederland, 1870, p. 404
Nertularclla polyzonias Sars, Norges Hydroider, 1873, 1. 44,

SNevtidarella: polyzouwias Avueyax, Trans. Zool. Soc., London, V11, 1873, pp. 464, 471.
Sertnlarella polyzonias VERRILL, Proe. Am. Assn. Adv. Sei., 1873, pp. 358, 356, 359, 364,
Sevtularelln: polyzonias Melxrosi, Aun. and Mag., 4th ser., X111, 1874, p. 212.
Sertadarella polyzonias Scavrze, Nordsee Iixped., 1874, p. 131,

Seetularella polyzonias VERrILL, A Journ, Sei., V1 1874, pp. 39, 504,

Sevtulavelle: polyzonics VERRILL, Am. Journ. Sei,, X, 1875, p. 43.

Nevtularclla polyzonins Noryax, Ann. and Mag., 4th ser., XY, 1875, p. 173,

Nertulavellis polyzouios SmurH and TTarcer, Trans, Conn. Acad., ITT, 1876, p. 21,
Nevtwlarella polyzonias CLArk, Aaskan Hydroids, 1876, p. 224,

Sertularelle sinpler CovGuTrey, Ann. and Mag., 4th ser., XVII, 1876, p. 27.

Sertulavella polyzonias ALLyax, Mem. Mus. Comp. Zool., V, No, 2, 1877, p. 21.
Nertularella. polyzonias MEREscIKowsKY, Ann. and Mag., 5th ser., 171878, p, 331.
Sertnlarella polyzonias Noryax, Ann. and Mag., 5th ser., I, 1878, p. 190,

Sertwlarelle simples Stupeg, Arch, fur Naturg., Jahrg. 45., 1, 1879, p. 120.

Sertodarella polyzonias Wixtner, Naturh. Tidsskr., 3d ser., XTI, 1880, pp. 243, 276.
Nertularella poliyzonias RapLey, Proe. Zool. Soe. London, 1881, p. 101,

Nertularella polyzonios Svory, Norske Selsk, Skr., 1881, . 20.

Sertudarella polyzonics Bavg, Journ, Microse. Roc. Victoria, 13, 1882, 1. 34

Sertularella polyzonins arres, Proe. Ul S0 Nat. Mus., VI, 1883, . 216.

Nevtularella polyzonias Wesyany, Entstehung der Sexualzellen, 1883, p. 165,

Sertularelle polyzonias Barg, Cat. Austral. ITvdroid Zooph., 1884, p. 104.

Nertularlla polyzonias Kinenexpeaver, Nordische Gattungen, 1884, p. 37.

Nertularella polyzonius Triarewirz, Ueber die entwickl. Keimzellen, 1884, . 426,
Sevtularella polyzonias P1epER, Zool. Anz., VI, 1884, . 185,

Nertulavellsc polyzonias Gragreg, Arb. Inst. Wien, V, 1884, p. 24.

Nertularella polyzonias LEXpexFELD, Proc. Linn. Soc. New South Wales, 1N, 1885, p. 417.
Nertuburella polyzonins LexpexreLD, Proe. Linn. Soc. New Southh Wales, X, 1886, p. 478,
Sevtnlarelli polyzonias MrLLy, Report Fauna Liverpool Bay, 1886, p. 108, '
Nertularella polyzonias LENDENFELD, Deseript. Cat. Austral. Hydromedusee, 1T, 1887, p. 19.
Sertulavellie polyzonias Prerrer, Jahrb. Anst. Hamburg, VI, 1888, p. 54.

Nertwdaria polyzonias Arisax, Challenger Report, 1ydroida, 1°t. 2, 1888, p. 55.
Nertulyrella tmplera Aviaax, Challenger Report, 1ydroida, Pt. 2, 1888, p. 54.
Sertadarvellic polyzovias Berexcovrt, Bullet. Sei. France et Belgique, 1888, p. 107,
Nertulavellie polyzonins SEGERsTEDT, Bih, Svenska vet. Akad. Zool., XIIT, 1889, p. 16.
Nertidarello polyzonies Boerxe, Journ. Marine Biol. Assoc., 1890, . 396.

Sertularellie polyzoning M ARKTANNER-TURNERETSCHER, llydroiden ans dem k. k. naturh. Hofmuseums, 1840, p. 224,
Sevtularella polyzonias Fewkes, Bull. Iissex Inst., NXTII, 1891, p. 38.

Nevtudarellin polyzonias 11ort, I'roe. Royal Dublin Soe., V11, 1892, p. 251.

Neetuduria polyzonias Preveeg, Deatschen Polar xped., 1842, p. 519 and 1. 567.
Nevtulavella polyzonias Levinses, Meduser, Ctenophorer og Iydroider fra Gronlands Vestkyst, 1892, p. 58,
Sertularella polyzenias Levissex, Vid, Udb. “Hanch®’ Togter, 1893, p. 58S.

Nevtularella polyzonias Mosies, Ritz, Der. Ak, Derlin, 1893, . S6.

Sertidaria polyzonias Deekpes, Proe. Royal Trish Acad, 3d ser., 11, 1805, 11 145,
Sevtadarvella polyzonias 11srriave, Die Coelenteraten Helgolands, Wiss, Meeresnnt., [894, p. 179.
Sertularella pulyzowias Trorzery, Trans. Liverpool Biol. Soe., VI 1894,

Nevtolarella polyzonias Crawrorn, Ann. and Mag., 6th ser., NIV, 1895, p. 261,
Sertulavella polyzonias Farquinar, Trans. New Zealand Inst., XXVITI, 1806, p. 463.
Seetularella polyzonius RovLg, Resultats se. Campagne du Candan, 11, 1896, pp. 301, 733.
Sectidurella polyzonias Taxrvavs, [Tvdromedusen Helgolands, Wis. Meeresuntersuchungen, new ser., 1, 1897, p. 451,
Sertularellic polyzonios BrowNg, Irisli Naturalist, V1, 1897, p. 246,

Nertularella polyzonias Dverpey, Proe. Dublin Soc., new ser., VIII, 1897, p. 416,
Nertulavellie polyzonias ScaxXEIDER, Zool. Jahrb., X, System., 1808, p. 483,

Sevtulierella polyzonias Thragexporr, Trans. New Zealand Inst,, XXX, 1898, p. 210,
Nertularella polyzonins BoxNEVIE, Norwegian North Atl. Exped., 1899, . 78.
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Sertnlarella polyzonias Avvex, Jonrn, Marine Biol, Assoc., V, 1808, (10 455,
Sertularvella polyzonias Lo Brasco, Mt Sta. Neapel, XTI, 1809, p. 461,

Sertularella polyzonias Berexcovkr, Travaux Stat. Zool. Wimereux, V1, 1899, p. 10,
Sertadarelle polyzonias Tharruars, Wiss, Meeresant., 111, Helgoland, 1899, p. 115,
Sertwlarella polyzonias Ravor, Sanml. Kaak. Mus. Tiflis, 1899, p. 517,

Sertularella polyzonias Prerer and Bepor, [Tydraires de PHirondelle, 1900, p. 22,
Sertularella polyzonias Haxruavs, Revision Sertularella-Arten, 1900, p. SS.
Sertularella polyzonias Nvrrine, Hydroids of Woods [Tole Region, 1901, p. 362.
Sertnlarella polyzonias Nvrnina, Hydroids Harriman Exped., 1901, p. 183,
Sertidavella polyzonias Wnrreaves, Cat. Marine Invert. FEastern Canada, 1901, p. 25,
Sertnlarella polyzonias SEymvypssoN, 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, tlexuose, themselves often hranching profusely. divided into
irregular internodes, the tendency being to have an internode to each hydrotheea.  Hydrothecw
rather distant, stout: proximal portion somewhat swollen, about the distal hall” free and with
approximately parallel sides; aperture square, margin with four low equidistant teeth; operculum
of four flaps.

Gonosome.—Gonangin 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 colonies.  When the sexual elements are mature the gonangia are surmounted by globular
acrocysts, within which the ova develop into planula.

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), Aluska
(Clark), Strait of Magellan (Hartlaub), Chile (Hartlaub), Greenland (Levinsen), Norway (Sars),
Denmark (Winther), Shetland (Norman), Teeland (Scemundsson), Great Britain (Hincks). Tlelgo-
land (Ilartlanb), Mediterrancan (Lo Bianco), Adriatic (Pieper), Azores (Bedot), Australia (Bale),
«Cape of Good Hope (Johnston), Red Sea (Kirchenpauer). AZatross Station 2669, lat. N. 319 04,
ong. W. 79~ 33" 307, 353 fathoms; Station 2699, lat. N. 45 04, long. W. 352 23" 72 fathoms;
Station 3204, lat. N. 570 16" 45", long. W. 159~ 03" 30", 30 fathoms: Station 3505, lat. N. 57 09,
long. W. 1657 17, 44 fathoms; Station 3511, lat. N. 5T 32, long. W, 169 35", 89 fathoms.

This spectes has frequently heen mistaken for S0 gayi. Tt can be distinguished Trom that
species, however, by the Tact that it has a nonfascieled stem, a smooth hydrotheca, and stouter
gonangia which have four teeth instead of two.

SERTULARELLA CLAUSA (Allman).
(Plate XX, figs. 3, 4.)

Nertularia clause Anyax, Challenger veport, Hyvidroida, 't 2, 1888, po 54,
Sertularell clansa TTarrravs, Revision der Sertularclla-Arten, 1900, p. 99,

Trophosonie.—Colony attaining a height of about 1 inch. Stem not fascicled, delicate.
sintous, divided into regular internodes, cach ol which bears a hydrotheca.  Branches irregnlar,
with a tendency to an alternate wrrangement, themselves sometimes dichotomously hranched.
internodes slender and rather long.

Hydrothecie rather distant, swollen below, exserted, throughout their distal half, nurrowing
gradnally to the margin: margin with four very shallow teeth and with a strong Tour-llapped
operculum, which forms a low pyramid above the hydrothecal aperture.

(fonosome.—Not known,

Distribution.— O Montevideo, lat. 8. 37 177, long. W. 537 32, 600 fathoms.

The above description and the figures of this species were taken From a part of Allman's type
specitien, kindly sent me by the authorities of the South Kensington Museum.  The depth al
which this species was found is exceptional for the genus. The very strong operculum is a
feature that one would not expect to find associated with such inconspicuous hydrotheeal teeth.

Type.—In South Kensington Museum, London. A fragment in the collection ol the author.
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SERTULARELLA COMPLEXA, new species.
(Plate XX, figs. 5-9.)

Lrophosoie.—Colony attaining a height of about 3 inches, exceedingly straggling in habit,
the stem and branches being very long and slender, the latter often anastomosing, forming a rude
mesh, in which the stem and hraunches arve 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 nodes not perceptible.  Branches growing at right angles with the stem, them-
selves hranched irrvegularly, often the terminal branches being dichotomous, the distal ends of
branches often anastomosing lirmly with other branches.

Hydrotheea fairly distaunt, quite short, about the distal third free, and much constricted by
the leveling ofl of the adeaunline side; margin with fowr rather low equidistant teeth: operculum
tour-tlapped.

(Zonosome.—Gonangia horne in rows along the stem and branches, small, regularly oval, with
broad, even annulations over the eutire surface: aperture round, not elevated on a neck, and sur-
rounded at some distance by a series of from three to seven blunt tooth-like points.

Distribution.— Albatross Station 2843, lat. N. 53° 56/, long. W. 165 56', 45 fathoms;
Station 25853, lat. N. 56, long. W. 154 207, 159 fathonis; Station 2858, lat. N. 587 17, long. W,
1487 367, 230 fathoms; Station 3500, lat. N. 567 02/, long. W. 169~ 30/, 121 futhoms.

This species occurred quite abundantly in the U. S. Fish Commission steamer AZbatross
dredgings off the Alaskan coast. At first sight it greatly resembles in mode of branching, shape
of hydrotheecw, ete., N. dichotoma, but the four hydrothecal teeth, and particulavly 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, Museum State University of lowa;
also in collection of the anthor.

SERTULARELLA PINNATA Clark.

(Plate XX, figs. 10-12.)
Sevtnlarelle pinnata Crark, Alaskan Hydroids, 1876, p. 226,
Sertudereelle pinnate MerepsceRowsky, Ann. and Mag., 5th ser., [1, 1878, p. 450.
Sertudovella fruticalose KIRCAENPAUER, Nordische Gattangen, 1884, p. 50.
? Sertrdarella pinoata LoxeNz, Internat. Polarforsch. Jan Mayen, 18s6) 111 p. 2.
? Sevtwdearelle pinnata NIARKTANNER-TURNERETSCHER, [Tydroiden aus den k. k. natarh. Hofmuosenms, 1890, p. 223,
Sertulerellie pinnata 1LawrLave, Revision der Sertularella-Arten, 1900, p. 40.

Trophosonic.—Colonies growing in dense clumps, sometimes attaining a height of about 1
inch.  Stem not fascicled, divided into vegular short internodes each of which bears a branch
and an axillay hydrotheca.  Branches alternate, divided into regulav internodes which are very
short, each bearing a hydrotheca on a very broad shoulder on the internodes, the nodes being
opposite the middle of the hydrothecw, often hranching dichotomously: branches themselves
often hranching dichotomously, nodes very deeply cut, giving sharp constrictions of the thick
perisarc.  Hydrothecw inclined forward and outward, appearing in front view to be borne on
the frout of the braunches, very closely approximated. short, stout, the distal half free; margin
greatly and abruptly expanded and rimmed, with three very large pointed teeth, the two outer-
most being the larger: an intratheeal ridge extends horizontally from a constriction in the outer
wall aronnd the inside of the hydrotheca to about the middle of the side wall.  The floor of the
hydrotheca is of very thick chitin with a pointed process extending downward from the posterior
lateral corners.

(fonosome.—Gonangia horne in double rows on the front of the main stem and branches,
large, hroadly ovate. exceedingly rugose, the rugosities not heing even and parallel, as in other
species, but sinnous, giving a peculinr appearance of distortion; aperture broad, round, not
mounted on a collar.

Distribution.—Unalaska, Coal Harbor, Shumagin Islands, Lituya Bay, 112 fathoms (Clark).

This species excels all others that I have seen in a general appearance of rugosity, the chiti-
nous peridermi being very thick and much wrinkled.
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The present writer agrees with Hartlanb in regarding S. fruticulose Kivchenpauer as a
synonym of S. pinnata Clark.
Type.—In the collection of the U. S. National Museum.

SERTULARELLA MARGARITACEA Allman.

(Plate XXII, fig. 1.)

Sertularella margaritacea ALLMAN, Linn. Soce. Journ., Zool., XIX, 1885, p. 133.
Sertwlarvelle margaritacen 11arrrave, Revision der Sertularella-Arten, 1900, p. 50.

© Trophosomie.—Stem monosiphonic, much branched.  Iydrothecwe distant, adnate by about
balf their height to the stein, from which they then hecome strongly divergent, epicauline side
ventricose toward the base; ovitice with a thickened rim and with a deep sinus at its apocauline
side.

* Gonosome.—Gonangia springing from the angles of the ramitication, ovoid, marked by wide
transverse ruge toward the situnmit and base.

¢ Locality.—Straits of Magellan.  On an aiv vesciele of Wacrocystis pyrifera.”

I have not seen this species, and have copied the above description entire from that of the
original describer. The fienye would seem to indieate that there were three hydrothecul teeth,
althongh their number is not given in the desceription.  The form bears considerable resemblanee
to that of 8. dichotoma, which came from the same region and is appavently 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 XXI1, figs. 2-5.)
Sertularia turgida Trasg, Proc. Cal. Acad. Nat. Sei., 1857, p. 113.
Sertularia turgida A, AGasstz, North American Acalephie, 1865, p. 145.
Sertalardla turgida CLark, Hydroids of the Pacific Coast, 1576, p. 259.
Sertularelle turgida KIrRCHENPAUER, Nordizclie Gattungen, 1884, p. 51.
Sertularello conica CaLkixs, ITydroids from Puget Sound, 1899, p. 359.
Sertwlarelle wodulosu CaLgixNs, Hydroids from Puget Sound, 18494, p. 360.
Sertudarella turgida 1TartLavs, Revision der Sertularella-Arten, 1900, p. 67.
Sertidarella turgide Harreavs, Hydroiden aus dem Stillen Ocean, 1901, p. 360.
Sertularelle turgidu Torrey, 1ydroida of the Pacific Coast, 1902, p. 64.

Trophosome.—Colony small, sometimes consisting of an unbranched stem, attaining a height
of about [ iuch in specimens examined.  Stem geniculate, divided into regular short internodes,
eacli of which hears a hydrotheca.  Branches, when present, not rvegularly arranged, few in
number, and resembling the main stem in all respeets,  Hydrothecwe closely approximated, rather
large. stout, subeylindrieal, the ends being slightly econstricted; aperture large, margin with
three unequally developed teeth, the two outer ones heing very strong and equal, the other
smaller.  As arule less than the distal halt of the hydrotheea is free.

(fonosome.—(Gonangia borne in the axils of the hydrothece, turge, obovate, terminating in
a small inconspicuons aperture at the sunmmit of a short collar, and with the distal portious
arned with a nimber of blunt spines. these being much niere nunerous in some specimens than
in others.  There is also a sort of dimorphism in size which probably corresponds to sex. the
larger gonangia being female.

Distribution.—Bay of San Francizsco, Monterey, Tomales Point, California (Trask); San
Dicgo. California (D. C. Cleveland); Vancouver Island, J. M. Dawson (Clark); Townsend
Hurbor (Calkins); Oregon (Nutting): .1/bafross Station 2861, lat. N, 54 [+, Tong. W. 129~ 507,
204 fathoms.  _Albatross Station (Hydrographic, 3775, off Jupan, 57 fathoms.

[ agree with Hartlaub in the opinion that the S. nodilosa 6f Calkins is veally identical with
the present species.  The specimen from Japan is morve branched and the hydrotheca more
distant and more exserted than in other specimens that T have examined.
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SERTULARELLA SIEBOLDI Kirchenpauer.

(Plate XXII, figs. 6-7.)

Sertularella sieboldi KIRCHENPAUER, Nordische Gattungen, 1884, p. 49.
Sertularella sieboldi HarTLAUB, Revision der Sertularella-Arten, 1900, p. 69.

Trophosome.—Colony small. branches profuse and irregular. Stem not thicker than the
branches, slender, gnarled, twisted, and annulated, those internodes bearing branehes being
generally separated by internodes withont branches. Branches partly quite regular and partly
irregular, springing from the sides of hydrothecee. Hydrotheew arvise from the flexures of the
stem, sometimes eclosely approximated, sometimes distant, very irregular, pitcher-shaped,
swollen, with slender necks and three-toothed apertures.

Gonosome.—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 Kirchenpaner 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 elajmed by Hartlauh. 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. :

ZType.—In museum at Leipsic.

SERTULARELLA SUBDICHOTOMA Kirchenpauer.

(Plate X XTI, figs. 8-12.)

Sertularella subdichotoma KIRCRENPAUER, Nordische Gattungen, 1884, p. 46.
Sertularella subdichotoma BALE, Trans. Royal Soc. Vietoria, 1887, p. 107.
Sertudarelle subdicholoma HARTLAUB, Revision der Sertularella-Arten, 1900, p. 33.

Trophosome.—Colony exceedingly strageling and irregular in growth, sometimes attaining
a height of about 2 inches. Stem not fascicled. branching dichotomously. but in a very loose and
straggling manner. Stem and branches not divided into regular internodes in the proximal por-
tions, but distally divided into long slender internodes, each of which bears a hydrotheca.
Hydrotheer small, varying greatly in shape, usually rather distant, short, attached for more
than two-thirds their adeauline side, the free portion being abruptly narrowed; margin usually
with three broad equal and equidistant teeth: operenlum of three flaps. There is often an obligue
or horizontal intratheen ridge.

(Fonosome.—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 tigured by Kirchenpauer.!

Distribution.—Bass Straits. Australia (IKKirehenpauer); Straits of Magellan (Kirchenpauer);
Patagonia (Hartlaub); A/atross Station 2776, lat. S. 527 417, long. W. 69° 55’ 30", 21 fathoms.

This appears to be an exeeedingly variable species in almost every detail of its structure.
Specimens from Station 2776 agree well with one sent me by Professor Levinsen 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 figure of d'Orbigny for S. milneana.”

Zype.—In the Berlin Museun.

1 Nordische (rattungen und Arten, 1884, pl. xvi, fig. 1, ).
“Voyage dans I’ Amérique Méridionale, 1839, p. 26, pl. x1, fig. 8.
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SERTULARELLA FILIFORMIS (Allman).
(Plate X X111, figs. 1-3.)
Sertularia filiformis AuLyax, Challenger Report, Ilydroida, Pt. 2, 1888, pl. xx1v, fig. 1.
Sertularia gracilis Avuvax, Challenger Report, Hydroida, Pt. 2, 1888, p. 51.
Sertularelle filiformis IarTLavs, Revision der Sertularella-Arten, 1900, p. 23.

Trophosome.—Colony of graceful and delieate texture, attaining a height of 5 inehes.  Stem
not tascieled, slender, flexuose, divided into irregular internodes.  Branches not flexuose, alter-
nate, themselves often branehing like the main stem in an alternate mauner, and sometimes
these branches again divide; internodes irregular, each bearing a liydrothieca or a hydrotheca
and branehlet on distal portions of colony, while the nodes are generally lacking on proximal
parts.  Hydrothece tabular, 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.

Gonosone.—Gonangia borne on the stem and branches in all their ramifications, elongate-
oval, with rather long curved pedicels, and a series of very deep compressed annular ridges
extending much beyond the general syrface, like a series of superimposed dinner plates, the
uppermost being howl-shaped, and giving origin at its center to a long, slender, tubular neck,
whieh is slightly expanded at both ends.  Aperture small.

Distribution.—Port IFamine, Patagonia, lat. S. 537 37, long. W. 70° 56', % fathoms.
(Allman.)

The above description is from a portion of Allman’s type, which differs from the original
description in having three well-marked hydrothecal teeth, instead of two. The species is
evidently allied closely to S. tricuspidata, but diflers in the shape of the hydrothece and
gonangia.

Type.—In South Kensington Museum, London; also in collection of author.

SERTULARELLA QUADRIFIDA Hartlaub.

(Plate XXIII, figs. 4-7.)

Thuwiaria quadridens ALLnax, Challenger Report, Hydroida, Pt. 2, 1888, p. 66.
?Sertularella affinis IArRTLAUR, Revizion der Sertularella-Arten, 1900, p. 43,
Sertularella quadrifida, new name, 11arroavs, Revision der Sertularella-Arten, 1900, p. 120.

Lrophosome.—Colony attaining a height of about 2 inches. Stem not fascicled, flexuose,
divided into regular internodes, each of which bhears a hranch and two hiydrothece 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.  Ilydrothecwe
rather distant, small, adnate to the branch 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 hy a reduplication of the margin on the adeauline
side, whicli reduplicates the single adcauline tooth; operculum of three flaps.

(Yonosome.—Not known.

Distribution.—Between Cape Virgin and Falkland Islands, lat. 8. 51° 85, long. W. 657 39
70 fathoms. A

The above deseription is taken from Allman's type collected by the (hallonger.  Of course
the presence of three instead of four teeth renders the name gradripida misleading,
preferable to preserve the nune even at the expense of incongruity.

IHartlaub finds that the naine originally given to this species by Allinan was preoccupied
by Bale in 1854.?
Type.—In South Kensington Museum.  Fragment in possession of the author.

but it seemns

! Catalogue of Australian Hydroid Zoophytes, Sydney, 1884, p. 119
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SERTULARELILA MERIDIONALIS, new species.
(Plate XXIII, figs. $-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 otten bearing a branch
and two hydrothecee 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
irregular internodes.  Hydrotheew large, closely approximated, tubular, with hoth 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 opercutum.

Gonosome.—Gonangia quite large, oblong-conical, the distal portion heing ornamented with
three to five, wsually three, pronounced annular turrets; neck small, tubnlar, suddenly expanding
distally into a trumpet-shaped termination with a round orilice.

Distribution.—Albatross Station 2733, lat. S. 51 027 30”7, long. W, 742 08 30", 122 fathoms.

This very striking species hears considerable resemblance to S. weelncana, 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. wmlneuna, and the hydrotheca
are quite different in shape. '

Zype slides.—Cat. No. 19767, U.S.N.M.: Cat. No. 18709, Musecum 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 faseieled, with several strong annulations on proximal
portion, divided into regular internodes, each bearing a hydrotheca, which is directed forward,
outward, and upward; nodes very strong and deeply eut. DBranches straggling and irregular,
tending to an alternate arrangement, and sometimes anastomosing as in S. jolnstoni, divided by
deeply incised nodes into rather short, regular internodes, each of which bears a hydrotheea.
Hydrotheear directed forward, outwavd, and upward, rather eclosely approximated, tubular,
gently curved, adherent by about their proximal adecauline third; margin expanding, with three
strong and equidistant teeth, and with a narrow horder or rim; operculum of three flaps.
Hydrothecae often with an obliqgue intrathecal ridge running downward from the anterior
margin.

Gonosome.—Gonangia in rows on stem and main branches, exceedingly elaborate in orna-
mentation, oval to round, neck tubular with trumpet-shaped aperture, the usual annulations
produced into raised fluted frills that look like a series of lace collars, giving an exceedingly
ornate effect.

Distribution.— Albatross Station 2542, lat. N. 547 15, long. W. 166> 03’ 72 fathoms.

At first view this species bears a general resemblance to S. ¢récuspidata, but the hydrothecswe
lic in two planes, are more crowded and heavier. and the gonangia carry ornamentation to its
greatest length as found in the genus,

Type slides.—Cat. No. 19752, 19753, U.S.N.M.; Cat. No. 18701, Museum State University
of lowa; also in the collection of the author.

SERTULARELLA MILNEANA (d’Orbigny).

(Plate XXIV, figs. 2-5.)
SNertulavia milneana p’OrBIGNY, Voyage I’ Amdérique Méridionale, V, 1839, p. 26,
Sertedavella milneana KircneNraAveR, Nordische Gattungen, 1884, p. 52.
Sertularella milneana HarrLavs, Revision der Sertularella-Arten, 1900, . 39.
Trophosome.—Colony very striking in habit, attaining a height of ahout 4 inches. Stem
proximally without hydrotheew, slender and with numerous annulations, remainder very slightly
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flexose with distant nodes.  Branches irvegularly alternate, themselves hranching dichotomously.
with exeecdingly distant nodes.  Hydrothecw closely approximated, tubular, gradually bending
outward, extent of immersion varving greatly. almost the entire adeauline wall being sometimes
adnate to the hydrocanlus, and at other times the distal half is free, every intergradation between
these extremes sonietimes heing found in one eolony, margin with three well-marked and equi-
distant teeth and a three-tlapped opereulum.

Gonosome,—Gonangin large, horne on all parts of the colony, sometimes aggregated on
distal portions, oblong-ovate, distal third ornamented with six to eight even annular rugosities,
remainder perfectly smooth: aperture small; at the summit of a swall 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, 527 417, long. W. 697 55’ 307, 21 fathoms: Station 2777, lat. S.
527 3%, long. W, 707 10’ 30", 19.75 fathoms.

T he very characteristic gonangia with smooth walls, save for a few distal annulations, seems
to me to serve at once for the identification of this species.  Specimens collected by the U. S.
Fish Commission steamer (L/batross agree very well with d’Orbigny’s tigures und deseriptions.

SERTULARELLA MAGELLANICA (Marktanner-Turneretscher).
(Plate XXIV, figs. 6-8.)
Calyptothuiaria wnagellanice MARKRTANNER-TuryErETscneg, Hydroiden aus den k. k. naturhist. Hofmuseums, 1900,
p. 244,
Sertularelle magellunica Harrvavs, Revision der Sertularella-Arten, 1900, p. 22.

Trophosome.—Colony attaining a height of about 2 inches in largest speeimen examined.
Stem not fascicled, with several deep annulations on its proximal nonhydrothecate part, basal
portion tubular, broadening und flattening distally.  Branches somewhat irregular, but tending to
an alternate arrangement. narrow at their origin, almost straight, internodes long and irregnlar.
Hydvrotheea: 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 thronghout their entive
length; margin with three large equal and equidistant teeth.  Opercalum with three flaps.

Gonosome.—Unknown.

Distribution. —Straits of Magellan (Marktanner-Turneretscher); Abatross Station 2771, lat.
S. 51 34, long. W. 65, depth 50.5 fathoms.

This species is remarkable in reversing the ordinary condition of affairs among sertularians
in two particulars: first, the stem widens distally: second. the proximal hydrothecw 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 exceedingly 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 hears a hydrotheea
near its distal ond. Hydrothece 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 brancli, margin with three
teeth; operculum with three flaps.

Gonosome.—Gonangia borne on stem and main branches, small. ovoid, strongly and evenly
annulated throaghout, with a short tubular neck and slightly expanded aperture.

Distribution.— Albatross Station 3480, lat. N. 527 06, long. W. 171% 45', 283 fathoms.

This exceedingly delieate and beantifnl species seems to he quite distinet.  In some respects
it resembles a miniature of 8. ¢ricuspidata, and in others a miniature of 8. fropica. 1t ditlers
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from both, however, in its very long internodes, from the former in the degree of exsertion of
its hydrotheewr, 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 lowa; also in the collection of the author.

SERTULARELLA LEVINSENI, new species.
(Plate XXV1, figs. 1-2.)

Trophosome.—Colony very loose and straggling in habit, sometimes attaining a height of 3
inches. Stem not faseieled, slender, flexuose, divided into regular internodes each of whieh bears
a hydrotheea or a hydrotheca and branch. Branches irregularly alternate, slender, flexuose,
often dividing diehotomously, rarely anastomosing, divided into regular internodes throughout.
Hydrothecwe rather small and distant, stout, swollen below, their adeauline 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 Dborne in rows on stem and all the branches, although they are more
apt to be aggregated proximally, small, ovoid, somewhat elongate, with shallow broad annulations
particularly on distal portions; neek short but distinct.

Distribution.— Albatross Station 2842, lat. N. 54° 15/, long. W. 166° 03’, 72 fathoms.

This speeies is allied to 8. dickotone in the general appearanee of its trophosome, but differs
in having more distant and much larger hydrothecw, a complete division of stem into regular
internodes, and a difterent gonosome. It is allied to N. fropice Hartlaub in the shape of its
gonangia, but differs in having smaller hydrotheca which are mueh more exserted, and gonangia
not nearly so slender.

I take pleasure in naming this species in honor of Professor . 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. S. N. M.; Cat. No. 18,706, Museum State University of
TIowa; also in collection of the author. '

SERTULARELLA DENTIFERA Torrey.

(Plate XXV, figs. 1-2.)
Sertularella dentifera Torrey, Hydroida of the Pacifie Co'ast, 1902, p. 61.

“Trophosome..—Stem slender, flexuose, branched. Branches arising within or in place of
hydrothecse; similar to stem. Hydrotheea free for three-quarters of their length, tubnlar,
slightly enlarged at base; margin reduplicated, furnished with three moderate teeth forming a
triangle with apex nearest steni.”

Gonosoine.—Not known.

Distribution.—San Pedro, California.

1 have not seen this speeies, and have copied the original deseription entire, although there
is eonsiderable likelihood that it is identical with S. ¢ropiece Hartlaub.! The character given by
Torrey, as, *“ branehes arising within or in plaee of hydrotheca” oeeurs 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.)

Sertularie tricuspidata A1L.DER, Ann. and Mag., 2d ser., X'VIII, 1856, p. 356.
Sertularia tricuspidata ALDER, Cat. Zooph. Northumb, 1857, p. 21.
Sertulavia ericoides Moren, Rink. Gronland geograph. og statisk beskr., 1857, p. 97.

Sertularia tricuspidate, GREENE, Ann. and Mag., 3d ser., V, 1860, p. 431.

'See Clarke’s description and figures of S. variabilis (=A. tropica 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 tricuspidata ALDER, Trans. Tyneside Field Club, V, 1862, p. 289.

Sertularia tricuspidate PackarD, Canadian Naturalist, 1863, p. 4.

Cotulina tricuspidaia A. Acassiz, North. Amer. Acalephia, 1865, p. 146.

Sertalarella tricuspidata Hixcks, Brit. ydroid Zooph., 1868, p. 239,

Sertularella tricuspidate VERRILL, Proc. Am. Assn. Adv. Sei., 1873, pp. 353, 359, 364,

Sertularella tricuspidate KircHENPAVER, Zweite deutsche Nordpolarfalirt, 1869-70, 11, 1874, p. 416.

Sertularella tricuspidate incks, Ann. and Mag., 4th ser., XTIT, 1874, p. 151.

Sertularelle tricuspidata VERRILL, Am. Jour. Sci. and Arts, VIL, 1874, p. 44,

Sertularella tricuspidate LUTKEN, Arctic Manual, 1875, p. 190.

Sertularclla tricuspidate CLark, Alaskan Hydroids, 1876, p. 224,

Sertularelle tricuspidute Syrrit and Harcer, Trans. Conn. Acad., T1F, 1876, p. 7.

Sertularella tricuspidata Tlixcks, Ann, and Mag., 4th ser., XX, 1877, p. 67.

Sertularella tricuspidate Norymax, Ann. and Mag., 5th ser., 1, 1878, p. 190,

Sertularella tricuspidata MEREscikowsky, Ann. and Mag., 5th ser., 1, 1878, p. 323,

Sertularclla tricuspidata D’ Ureax, Ann. and Mag., 5th ser., VI, 1850, p. 268.°

Sertularella tricuspidata WiNTHER, Naturh. Tidsskr., (3), X1I, 1880, p. 276.

Sertularella tricuspidate RipLey, Ann, and Mag., 5th ser., V1I, 1881, p. 455.

Sertularella tricuspidate Ratnpun, Proe, U, S. Nat. Mus., 1883, p. 216,

Sertularelle tricuspidata Tuioxeson, Bijdragen to de Dierkunde, Afl. X, 1884, p. 6.

Sertularelle tricuspidata KIRCIENPAUER, Nordische Gattungen, 1884, p. 45. :

Sertularelle pallide KiRcHENPAUER, Nordische (attungen, 1884, p. 48.

Sertularella tricuspidata Murbocn, Polar Iixped. Point Barrow, 1885, p. 166.

Sertularelle tricuspidate Lorexz, Die intern. Polarforschung, Jan Mayen, ITh, 1886, p. 2.

Sertularella tricuspidata Tuovpsox, Vega Expedition, Vet, Jacktag., IV, 1887, p. 394

Sertularella tricuspidate BErcH, Goplepolyper fra Kara Itavet, 1887, p. 335.

Sertulurella tricuspidata MARKTANNER-TURNERETSCHER, Hydroiden aus den k. k. naturhist. Itofmuseums, 1890, p. 222
Sertularella tricuspidata FEwkEs, Bull. Essex Inst., XXI1H, 1891, p. 8S.

Sertularella tricuspidata Levinsex, Vid. Meddel. naturh. Foren., 1892, p. 59.

Sertularelle tricuspidate MARKETANNER-TURNERETSCHER, Hydroiden von ost Spitzb., 1895, p. 425,
Sertularella tricuspidata J apErnoLy, Bihang svensk. Akad., XXI, 1896, p. 12.

Scrtwlarella tricuspidata Rourg, Kohler, Résultats se. Campagne du Caudan, Pt. 2, 1896, p. 301.
Sertulurclla tricuspidate PEDAscHENKO, Trav. Soe. Nat. 8t. Petersbourg, XXVITI, 1897, p. 226,
Sertularella tricuspidate SiNizix, Arb. Zool. Inst. Warschan, 1898, p. 228,

Sertularella tricuspiduta BirvLa, Ann. Mus. Petersbourg, 189S, p. 203,

Sertulurclla tricuspidata v. ApeLung, Zool. Centralblatt, 1899, p. 518.

Sertularella tricuspidata Nvrting, Hydroids from Alaska and Puget Sound, 1899, p. 741.
Sertularclla tricuspidate Boxyevie, Norwegian North Atl. Exped., 1899, p. 78.

Sertalarella tricuspidata Carkiss, 1Tydroids from Puget Sound, 1899, p. 560.

Sertularella tricuspidata Preter and Bepot, Hydraires de 1'1lirondelle, 1900, p. 222,
Sertularclla tricuspidata TarTLAUB, Revision der Sertularella-Arten, 1900, p. 23.

Sertularelle tricuspidato FarTLAUR, Hydroiden ans dem Stillen Ocean, 1901, p. 554,
Sertalarclle tricaspidata Nutrting, Hydroids of the Woods Tlole Region, 1901, p. 362.
Sertularella tricuspidate Nurtixe, Harriman Expedition, the Hydroids, 1901, p. 183,
Sertularella tricuspidata HarciTr, Amer. Naturalist, 1901, p. 391.

Sertularelle tricuspidate WHiTEAvEs, Cat. Marine Invert. astern Canada, 1901, p. 26.
Sertularelle tricuspidata SemuNpssoN, Bidrag til Kundskaben islandske Hydroider, 1902, p. 68.
Sertularella hesperia Torrey, ITydroida of the Pacific coast, 1902, p. 63.

Trophosome.—Colony & matted mass of shoots and twigs sometimes attaining a height of 5 or
6 inches.  Stem not fascieled, slender, divided into internodes each of which hears a hydrotheca
or a branch with its axillary hydrotheea. Branches irregularly alternate, often branching
profusely either alternately or dichotomously, divided into regular internodes each of which
bears a hydrotheea, some of the nodes heing double and obligue, which gives a twisted appear-
ance to the hraneh. lHydrotheewn distant, small, eylindrical, without corragations, the distal half
or more being free; margin with three strong, equal and equidistant teeth; operculum composed
of four flaps.

Gonosome.—Gonangin borne profusely on the main stem and branches, large, oblong-ovate,
marked throughout with very prominent compressed annular ridges, the uppermost of which
forms a howl-shaped structure from the center of which arises the tubular neck which ends in a
slightly everted margin and roand 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); Alentian Islands (Clark); St. Pauls Island (Clark): Puget Sound (Nutting);
Port Townsend (Calkins); San Diego Harbor (Torrey): Greenland (Winther); Polar Sea
(Bergh): Iceland (Hineks); Spitzbergen and North Cape (Bonnevie); British Islands (Ilineks)s
Gulf of Gascony (Bedot); Albatross Station 2557, lat. N. 39~ 53" 10", long. W. 71° 31/, 154
tathoms: Station 2850, lat. N. 54° 52', long. W. 159~ 46/, ’1 fathoms; Station 2857, lat. N. 58° 05',
long. W. 150~ 46", 51 fathoms; Station 2858, lat. N. 58° 17, long. W. 148° 36’, 230 futhoms;
Station 2865, lat. N. 48° 12, long. W, 122 49’ 40 fathoms; Station 2866, lat. N. 48 09, long.
W. 1257 03, 171 fathoms: Station 3225, lat. N. 54~ 48 30", long. W, 16m 19’, 85 fntbom.‘s'.

The bath) metric distribution of this speeies is phm)()mmm], being from shallow water to 1,375
fathoms.

S. tricuspidata, like all other wide ranging species, varies greatly, especially in the size of
the hydrothecz. 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.  His figures are
exactly matched by specimens of S. ¢ricuspidata in my possession.  The size also agrees, and I
am unable to find anything in his deseription by which I ean differentiate his species.

Zype.—In Museum of Nat. Hist. Society, Neweastle-upon-Tyne, England.

SERTULARELLA TROPICA Hartlaub.
(Plate XXVI, figs. 3-4.)

Sertularig variabilis CLARKE, Bull. Mus. Comp. Zool., XXV, 1894, p. 75.
Sertularella tropica ITarTLaUs, Revision der Sertularella-Arten, 1900, p. 41.

Troplosome.—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 hydrotheca are alternately arranged, usually one to
an internode; they are largest near the base, have a tricuspid margin, whieh 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 stein varies greatly; in some cases they
are searcely more than attached to the side of the stem, and in others are emhedded more than a
third of their length.

Gonosome.—The gonangia spring from just below the hydrothecre, 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 pedieel extremely short.

Dasz‘ubzmmz — A batross Station 3357, lat. N, 6- 35, long. W. S1° 44/, 782 fathoms; Station
3384, lat. N. 7° 31" 307, long. W. 79° 14, 450 fathoms; Station 3388, lat. N. 72 06, long. W.
TH° 48, 1,168 fathonh

I lmve not seen this species, and have copied the above deseription entire from the original
by Dr. Clarke. The name given by Dr. Clarke was preoccupied by Bale in 1888 and by Clarke
himselt in 1876* and Hartlanb gave the species the name 8. tropica.

The depth from which this species was dredged is quite exceptional for the genus, and
indeed for the family Sertularidee.

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

SERTULARELLA CLARKII Mereschkowsky.

(Plate XXV, fig. 5.)
Sertularelle clarkit MErREscEROWSKY, Ann. and Mag., 5th ser., 1I, 1878, p. 447,
Sertularelle elarkit 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 hranches to the apex,
where the mdth of the axial tube \nddonl) diminishes considerably, and it at the same time gives

‘I’ruumllnm of the Linntean Soeiety of New N)utll \V‘ll(\ (2), LI, p. 764.
2 Proceedings of the Academy of Natural Seiences of Philadelphia, 1876, p. 1876.
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origin to the branches. Branches divided into internodes, rather short, issuing from all sides of
the principal stem, one from ecach of the internodes, ramified in their turn so that each branch
internode gives oft a secondary branch, wkich is divided onee or twice; and all these secondary
branchies are turned toward the axis of the colony (inward). Hydrothecwe tnbular, a little con-
tracted at the extremity; aperture broad, oval, furnished with two large teeth arranged nusyn-
metrically; arrangement of the hydrothecw, although biserial, not in the sume plane, bhaving at
the first ¢lance thie appearance of being uniserial.”

(Fonosome.—Unknown.

Distribution.—Unalaska (M. Petelin), 1847.

[ have not heen able to secure a specimen of this species, and have copied the original
deseription entire, as well as the drawing.

Type.—In collection of the Academy of Sciences, St. Petersbhurg.

SERTULARELLA EPISCOPUS Allman.
(Plate XX V1, fig. 7.)

Sertularia fusiformus TTurrox, Trans. New Zealand Inst., V, 1872, p. 257,
Sertwlarella episcopus ALLMAN, Journ, Linn, Soc. Zool., X11, 1874, p. 263.
Sertvdaria fusiformis Covanurrry, Trans. New Zealand Inst., V1L, 1875, p. 285.
Sertularia longicoste CovauTrREY, Ann, and Mag., 4th ser., XVTI1, 1876, p. 28,
Sertularella episcopus KIRCIENXPAUER, Nordische Gattungen, 1884, p. 51.

Sertwdarelle episcopus Davg, Trans. Royal Soe. Victoria, 1887, p. 103.

Sertularvia fusiformis PFEFFER, Die niedere Tierwelt des Ant. Ufergeb., 1893, p. 568.
Sertularella episcopus Farquanr, Trans. New Zealand Inst., XX VIIIL, 1896, p, 464,
Sertularelle episcopus FiarrLavs, Revision der Sertularella-Arten, 1900, p. 49.

“Trophosome.—Hydrocaulus attaining a height of abont an inch, simple, given off at short
intervals from a ereeping ramified tubular fibre. Hydrothecwe tubiform. springing from the
distal end of the supporting internode, to which they are attached by their fundus, free in the
remainder of their height, and strongly diverging from the stem; orifice deeply cleft above and
helow, 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 one wide and shallow and two narrow and
deep longitndinal depressions, which extend from the swmmit to the base, supported by a short,
thickish peduncle springing one from each internode at the side opposite to that which carries
the hydrotheea.™

Distribution.—New Zealand, Lyall Bay (Hutton); Straits of Magellan (Pfefler).

1 have not seen specimens of this species and have copied the above deseription from that
given by Allman. The form of the gonangia as figured is unique, I believe, among the species
of this genus, reminding one of certain ones in the genus _Abietinaria.

SERTULARELLA MAGNA, new species.
(Plate XXVTI, fig. 1.)

Trophosonie.—Colony (fragmentary) about 34 inches higli, not faseicled, internodes irregu-
lar, long. There is buta single dichotomous hranching near the top. the usual axillary hydro-
theca being present; but several of the proximal branches are produced into much annnlated
shoots which resemble the so-called stolons found in varions groups of hydroids. Hydrotheca
enormous for this group, being many times as large as those of S. polyzonias, alternate, tubular,
donbly curved, the distal extremity being turned slightly npward, abont the distal two-thirds free:
margins several times reduplicated, either smooth or with two or three or sometimes four low
inconspicuons teeth.  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 tlaps, but they are not well defined, probably because the teeth, when three or
four, are very low and inconspicuous.

(Fonosome.—Not known.
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Distribution.—Albatross Station 3480, lat. N. 527 06, long. W. 171° 45', 283 fathoms.
Bering Sea.

This species hears some resemblance to S. gigantca Meresehkowsky, but the hydrothee are
quite different in shape. No better example eould be found of the futility of basing generie
distinction on the number of parts to the operculnm. One branch of this species could be
placed in three different genera were that criterion to be used.

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

SERTULARELLA FO.RMOSA Fewkes.
(Plate XXVII, figs. 2—4.)

Sertularella formosa FEwges, Bull. Mus. Comp. Zool., VIII, No. 7, 1881, p. 130.
Sertularia integritheca Avuymax, Challenger Report, ITydroida, Pt. 2, 1888, p. 60.
Sertularella formosa NvrTiNG, Bahama Expedition, 1895, p. 88,
Sertularelle integritheca VERsLUYs, Hydraires de ’Ilirondelle, 1899, p. 37.
Sertularella cylindrithcea HARTLAUB, Revision der Sertularella-Arten, 1900, p. 77 (part).

Trophosome.—Colony attaining a height of about 6 inehes. Stem not faseicled, sinuous,
internodes not evident. Branches regularly alternate, there being three hydrotheex hetween
adjacent branches on the same side, divided into regular internodes each of which bears a hydro-
theca. Hydrothece entirely exserted, eylindrical, set nearly at right angles with the stem or
branch, sides nearly parallel; aperture perfeetly round and smooth, exeept for a snbmarginal
annulation or rim, whieh is not always present. Opereulum apparently wanting. Sometimes,
however, it appears in the shape of a thin membrane stretehed like a drumhead across the
aperture. '

Gonosome.—Gonangia oblong-oval, inserted on the bases of the hydrothece, with smooth
walls and a truncated distal end closed with a four-flapped membranous operculum.

Distribution.—Of Granada, 170 fathoms; ofl Martinique, 357 tathoms (Fewkes); ofl Habana,
Cuba, abundant, 100 to 200 fathoms (Nutting); Testigos Island, 11 meters (Verstuys); Albatross
Station 2157, lat. N, 237 10" 04”7, long. W. 82° 21" 077, 20 fathoms; Station 2324, lat. N. 23°
107 257, long. W. 82° 20" 24", 33 fathoms.

Having secured a portion of Allman’s type of S. infegritheca, and compared it carefully with
S. formosa Fewkes, I do not hesitate to eonsider the two speeies as identieal. Hartlaub?
regards S. integritheca and S. eylindritheca Allman as identical.  Tlaving seen hoth types, I am
nnable to agree with him, and the matter is perfectly plain when the types can be consulted.

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

SERTULARELLA HARTLAUBI, new species.
(Plate XXVII, fig. 5.)

Trophosome.—Colony (fragmentary) about 2 inches high. Stem straight, dark colored, not
faseieled, divided into fairly regular nodes by very faintly marked oblique nodes, each internode
bearing a hydrotheca or a hydrotheea and a branch. DBranches alternate, given oft at right
angles to the stem from just below the bases of the hydrotheew, sharply constrieted at their
bases. Only the stumps of branches remain in the type speeimen, but another specimen from
a widely different locality eonsists apparently of detached hranches, which are long and slender
with obscure nodes. Hydrothecwe exeeedingly shallow, shaped like the base of a low, truncated
cone, with its axis forming nearly a right angle with that of the branch; margin perfectly
smooth and even; operculum in some cases an adcauline flap, in others apparently an irregularly
ruptured membrane stretehed straight across the aperture like a drumhead.

Gonosome.—Not known.,

Distribution.— Albatross Station 2136, lat. N. 179 43" 407, long. W. 75° 38" 25", 52 fathoms;
Station 2796, lat. 8. 8° 5, long. W, 787 51’, 33 fathoms.

! Revision der Sertularella-Arten, 1900, p. 77.
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This very peculiar species is with doubt referred to the genus Serfularella. 1 take pleasure
in naming it in honor of Doetor 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
Iowa; also in the collection of the author.

?SERTULARELLA NANA Hartlaub.
(Plate XXVI, fig. 6.)
Sertularella nana HartLave, 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 hydrotheeate nodes
smooth, short, not sharply separated from each other; the following internodes longer, bearing
as many as four hydrothecw. Hydrotheca: lying in one plane, alternate, inserted below the
internodes, deep, distal portions strongly narrowing and graeefully curved, with convex adeau-
-line side, base somewhat swollen; margin with two teeth, 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 gracillima at Bare Island, Puget Sound.

1 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 Sertwulardlla, and would probably go more prop-
erly in 7huiaria, as used in this work. I do not feel justified in disturbing its position, however,
without more evidence.

ZType.—In the collection of Professor Schauinsland?

DICTYOCLADIUM Allman.

Trophosome.—Colony flabellate in form. DBranches anastomosing and forming a radely
reticulate structure or network. Hydrotheew on more than two sides of the stem. Aperture
without conspicuous teeth.  Operenlum variable.

(onosome.—Gonangia borne in the bifurcations of the branches and marked with annular
rugosities.

This genus was instituted by Allman to accommodate one of the many new types secured
by the Challenger.' 1t was also recognized by Marktanner—Turneretscher,” although at that
time bnt a single species was known. The one herein described shows more evident relation-
ship to the genus Sertwlarella than did the oviginal type dredged by the Challenger, especially
in the operculum, which is essentially of the Sertularclic pattern. Allman makes no mention
of this structure, but it is plainly evident in 7). fabelluin, being composed of four distinet flaps,
althongh the tecth are so small as hardly to be evident, being represented merely by four corners
to the margin which have the structural eflect of low teeth.

DICTYOCLADIUM FLABELLUM, new species.
(Plate XXVIII, figs. 1-3.)

Trophosome.— Colony flabellate in form, attaining a licight 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.

Hydrotheewe arrvanged in four longitudinal series on stem and branches, so as to form an
ascending spiral, tnbular, about the distal one-third free, curved gently outward, margin

! Challenger Reports. The Hydroida Pt. 2, 188§, p 76.
? Hydroiden des k. k. naturhistorischen IIofmuseums, 1890, p. 219,
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irregular, but nsually with a quadrilateral outline, with the corners of the quadrilateral very
slightly, if at all produced into four very low ohscure teeth; operculum with four flaps.

Gonosoine.—Gonangia borne in bifurcations of the branches, very large, ovate, body with
shallow broad obseure annulations; neck in the form of a long truncated cone with a round
terminal aperture.

Distribution.— Albatross Station 2542, lat. N. 54° 15/, long. W. 166° 3', 72 tathoms; Station
2374, Iat. N. 48° 30/, long. W. 1247 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.—Hydrotheewr 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 eharacterized,
the only definition being in a footnote, as follows: *In the genus Z)iphasia the fertile hydra
are deeply dentated.” Iincks, 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 und 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® elaims 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 opercalum alone, thus including all of the species of
Abietinaria as used in this work. My own opinion is that Abictinaria is a good genus, based on
the shape of the hydrotheca, and can very well be difterentiated from 2)iplusia on that character,
there being but one form, at least among American speeies, that eannot readily be relegated to
one or the other of these genera, and that is 7). pwle/ira Nutting, whicl in general texture is
more elosely allied to Diplasia, which usually lacks the rigid clear-cut sturdy hydrothecal outline
that appears to be characteristic of Abietinaria.

KEY TO AMERICAN SPECIES OF DIPHASIA.

Hydrotheew in strietly opposite pairs borne on sides of hydrocaulus.
Margin sinuons, but not toothed, hydrothecs not regularly annulated.

DO NOR et EUNG TP TO WS el i O Sy A S rosacea.
Less than one-third of hydrothecee free, aperture very wide . ........ .. ..o ... ..........._.. Juallar.
Margin with three teeth, hydrothecw slender, tubular ... . . . .. . ... tamarisca.
Margin not toothed, hydrothecal walls regularly annulated ..., .. . .. . ... ... ... ... tropica.
Hydrothecie in opposite pairs, borne on front of hydrocanlus.... ... ... .. ... (. . . .l.. digitalis,
Hydrothecee not strictly opposite, at least on branches.
Branches arising from all sides of stem, forming a spiral ... ... .. pulehra.
Branching pinnate.
Bach internode of stem hearing a pair of opposite hydrothecwe .o o oo oo o ... paarmanni.
More than two hydrothecic to eacn internode.
Gonangia with two or more lateral spines. ..o L i corniculata.
Gonangia withont spines ... i eaiiaiciaaaaa. Fincaidi,

I('ontributions to the Natural History 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 Hofmuseums, 1890, p. 237.

5Meduser, Ctenophorer og Ilydroider fra Gronlands Vestkyst, Copenhagen, 1893, p. 196.
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POINTS OF INTERGRADATION BETWELEN DIPITASIA AND OTHER GENERA.

With Sertularia, in the general form of the hydrothecae, as in 2. tropica, and in the general shape
and appearance of the gonangia, as in /). Lincaidi.
With Z%wiaria, in the absence of regular internodes, as in 7). Aéneaddi, and in the narrow distal
end of the hydrothecw, as in 1. pulelira.
With Abietinaria, in the adeauline operculum, and in the narrowed distal extremity of the hydro-
thecse, as in . pudehra.
DIPHASIA ROSACEA (Linnaus).

{Plate XX VIII, figs. 4-5.)

Lily or Pomegranate flowering Coralline FuLis, Tssay, 1755, p. 8.

Sertularia rosacea Lixxxvs, Systema Naturie, 1758, p. 807.

Sertularia rosacea Hovrruyy, Natuarlyke Historie, XVII, 1761, p. 525.

Sertularia nigellastrim I'aLvas, Elenchus Zoophytorum, 1766, p. 129,

Sertularia rosacea Lixsxvs, Systema Naturwe, 12th ed., 1767, p. 1306.

Sertularia nigellasthwon Boppaert, Lyst der Plant-Dieren, 1768, p. 161.

Sertularia rosa Maratti, De Plantis Zoophytis, 1776, p. 25.

Sertularia rosacee ELLis and Sonaxper, Nat. Ilist. Zooph., 1786, p. 39.

Sertularia nigellastrum WiLkiNs and ITerpst, Charakteristik der Thierpflanzen, 1787, p. 168.
Dynamena rosacea Esper, Die 'flanzenthiere in Abbildungen, 11, 1788-1830, p. 194,
Sertwlaria rosacea BERKEN10UT, Synops. Nat. Hist. Great Britain, I, 1789, p. 215.
Sertularia rosacee. Po1RET, Voyage en Barbarie, 11, 1789, p. 69.

Sertularia rosacec EspER, Fortsetzungen der Pflanzenthiere, 11, 1794-1806, pl. xx.
Sertularia rosacee Bosc, Hist. Nat. Des Vers, 111, 1502, p. 91.

Sertularia rosacea Trrrox, British Fauna, 1807, p. 212.

Sertularia rosacea Janesox, Catalogue Animals Class Vermes, 1511, p. 564,

Dimamena (Sertularia) rosacca Laxorrorx, Bullet. philomatique, 1812, p. 184,
Nigellastran (Sertularia) nigellastrum OgEN, Lehrbuch der Naturgeschichite, 1815, p. 93.
Nigellastrum (Sertularia) rosacea Okex, Lehrbuch der Naturgeschichte, 1515, p. 93,
Sertularia rosacca Layarek, Hist. nat. anim. sans Vert., 11, 1816, p. 119.

Dimamena rosacer Lasovrrovx, Iist. des Polypiers, 1816, p. 175,

Sertularia rosacea STEWART, Elements nat. hist. animal Kingdom, IT1, 1817, p. 440.
Dinammena rosacea FLEMING, British Animals, 1828, p. 544,

Sertularia rosacea Bosc, Hist. nat. des Vers, 111, 1830, p. 105.

Sertularia rosacea Jonsstox, Trans. Nat. [list. Soc. NorthumD, 1832, . 255.

Dynamena rosacea bE BLaiNvitLg, Manuel d’ Actinologie, 1834, p. 484.

Sertularice rosacea LaMARCK, Iist. nat. anin. sans vert., 2d ed., 1836, p. 145,

Sertularia rosacea ITassaLL, Ann. and Mag., VI, 1841, p. 167.

Sertularin rosacea MacciLLiveay, Ann. and Mag., IX, 1842, p. 463,

Sertularic rosacea Gray, List. Dritish Aninals, 1847, p. 69.

Sertularic rosacea Jonxsrox, Iist. Brit. Zooph., 1847, . 64.

Sertularia rosacea DALYELL, Rare and Remark. Animals of Scotland, I, 1847, p. 159.
Sertuluria rosacea Goss, Devonshire Coast, 1857, p. 434,

Sertularia rosucee ALDER, Cat. Zooph. Northumb., 1857, p. 24,
Diplasia rosacea L. Acasstz, Cont. Nat. Ilist. UL S, TV, 1862, . 355,
Sertularia rosacew Packarn, Canadian Naturalist, Dec. 1863, p. 4.
Dynamena rosacea Kircnespaver, Neue Sertnlariden, 1864, p. 7.
Diphasia rosacea Aassiz, North Ameriean Acaleplie, 1865, p. 142
Diphasia rosacea Hixcks?, British Hydroid Zoophytes, 1868, p. 245.
Diphasia rosacee VERRILL, Proc. Am. Assn, Adv. Sci., 1873, . 364.
Diphasia rosacca McIntosn, Ann. and Mag., 4th ser., XII1, 1874, p. 212,

Diphasia rosacea Scnvize, Nordsee lixped., 1874, p. 132,

Diphasia rosacea VERRILL, Amer. Journ. Sci., X, 1875, p. 43,

Diphasic rosacea Wistner, Natarhist. Tidsskrift, 1880, p. 265.

Diphasia rosacea Driescn, Tektonische Studien, 1890, p. 213,

Diphasia rosacea MARETANNER-TURNERETSCHER, [Tydroiden des k. k. natnrh. Hofmusenmes, 1890, p. 238,
Diphasia rosucea LEvinses, Vid, Udb, “ Hauchs’’ Togter, 1893, p. 371.

! Authors before Hincks (I1868) did not distinguish . rosacea from L. alterpate, and henee we can only assume
that they reler to the originally deseribed [orm.
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Diphrasia rosacea CRAWFORD, Ann. and Mag., 6th ser., XVI1, 1895, p. 261.
Dynamena rosacec BoxNevIE, Norwegian North Atlantic Exped., 1899, p. 79.
Diphasia rosacee Nurting, Hydroids of the Woods Hole Region, 1901, p. 361.
Diphasia rosacea 11arGiTT, Amer. Naturalist, 1901, p. 392.

Diphasia rosacea WHITEAVEs, Marine Invert. Eastern Canada, 1901, p. 26.
Diphasia rosacea SEMUNDssoN, Islandske Hydroider, 1902, p. 66,

Trophosome.~—Colony attaining a height of 3 or 4 inches, of very delicate texture, trans-
lucent. Stem not fascieled, its proximal portion smooth and without hydrotheea, no regular
internodes; remainder divided into regular short internodes, each bearing a pair of opposite
hydrothece and sometimes a branch.  Branches alternate, distant, often irregnlarly spaced.
proximal internode withont hydrotheca, others bearing a pair of opposite hydrotheca; branches
themselves often divided into branchlets. Hydrotheca strictly opposite, long, tubular, the two
of a pair not contingent in front hut 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 sinuous hut not toothed.  Operculam of a single adeanline flap, usnally situated just at
the margin, but when closed sinking considerably below the margin, especially on the adeauline
side. Nodes of the branches just between the distal divaricated portions of the hydrotheew.

(onosome.—Gonangia borne in rows on the upper sides of branches, male gonangia long,
slender, narrowing very gradually proximally to a short eurved pedicel and very abruptly
distally to a small tubnlar 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 longitndinal ridges ending in lumellate processes which curve
inward toward a eommon center, and two of which, on opposite sides, are mueh 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 (Hineks); Denmark (Winther); Norway (Levinsen); Ieeland
(Semundsson); North Sea (Schulze).

Albatross Station 2250, lat. N. 40° 177 15”7, long. W, 69° 51’ 45", 47 fathoms.

This is a well-known shallow water species, occurring from tide level to about 50 fathoms.

DIPHASIA TAMARISCA (Linnzus).
(Plate XXVII11, figs, 6-7.)

Sea tonarisk Evvis, Nat. 11ist. Corallines, 1755, p. 4.

Sevtularic tamarisce LINNEUS, Systema Naturie, 1758, p. 808,

Nertularia tamarisce Hourruyn, Natuurlyke Historie, XV11, 1761-1773, p. 533.
Sertularie famarisce Pavvas, Elenchus Zoophytorum, 1766, p. 129,

Nertularia tamarisca Linnzus, Systema Naturie, 1767, p. 1307,

Nertularia tamariscc BoppAagERT, Lyst der Plant-Dieren, 1768, p. 160.

Sertularie tamariscus Maratti, De Plantis Zooplhytis, 1776, p. 26.

Sertularia Tumarisea GRoxovivs, Zoophylacium gronovianum, 1781, p. 357.
Sertwlaria tamarisca Euuis and Sovanpegr, Nat. Hist. Zooph., 1786, p. 36.

Sertularia tamarisca WiLgiNs and JTersst, Charakteristik der Thierptlanzen, 1787, p. 167.
Sertuluric tamarisee GMELIN, Systemna Naturie, Linnieus, 1, 1788-1793, p. 3345,
Sertuluria tanarisca BERKENTTOUT, Synops. Nat. [Hist. Great Dritain, I, 1789, p. 216.
Sertularia tumarisca Ovivi, Zoologia Adriatica, 1792, p. 288.

Sertularia tanarisce L.AMARCK, Systéme des anim. sans Vert., 1801, p. 382.

Sertularia tumarisca Bose, Hist. nat. des Vers, 111, 1802, p. 92.

Sertularia tamarisce Turton, British Fauna, 1807, p. 212.

Sertularia tamarisce Lanorroux, Bullet. Philomatique, 1812, p. 184,

Nigellastrum (Sertularia) tamarisca Oxex, Lehrbuch der Naturgeschichte, 1815, p. 93.
Sertularia tamarisea L.avouroux, Hist. nat. des Polypiers, 1816, p. 188.

1S8ee explanation of this appearance on pp. 50-52.
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Sertularia tamarisca. STEwART, Illements Nat. Hist. Animal Kingdem, 11, 1817, p. 441.
Dinamena tamarisca b Braixvinie, Manuel d’ Actinologie, 1834, p. 483.
Sertularia tamarisca Layarck, Hist, nat. anim. sans Vert., 1836, p. 153.
Sertularia tamarisca HassaLr, Ann. and Mag., V1, 1841, p. 168.

Dinamena tamarisca FLEmiNG, British Animals, 1842 p. 543.

Sertularia tamarisca MacGiLLivray, Ann, and Mag., IX, 1842, p. 164.
Sertularta tamarisca Gray, British Animals, 1843, p. 72.

Scrtularia tamarisca Jonxssrox, Ilist. Brit. Zooph., 1847, p. 74.

2 Sertularia producta Stimrsox, Marine Invert. Grand Manan, 1854, p. 8.
Sertularia tamarisce ALDER, Cat. Zooph. Northumb., 1857, p. 25.

Sertidaria tamarisca ALLmaN, Ann. and Mag., 3d <er., 111, 1859, p. 238,
Diphasia tamnarisca Acassiz, Cont. Nat. Iist. U. 8., IV, 1862, p. 335.

? Sertularia producta A. AGassiz, North American Acalephiw, 1865, p. 145,
Diphasia tamarisca Hlincks, British Hydroid Zoophytes, 1868, p. 254

Diphasia tamariska Sars, Bidrag til Kundskaben, 1873, p. 19.

Diphasia tamarizea ScivLze, Nordsee Exped., 1874, p. 132.

Diphasia tamarisca Crawrorp, Ann. and Mag., 6th scr., XVI, 1895, p. 261.
Dynamena tamarisca BoxNEVIE, Norwegian North Atlantic Exped., 1899, p. 81.

““Shoots stout and erect, irregularly branched, the hranches commonly alternate, sometimes
opposite, long, simple or variously branched. Hydrothecm very large, evlindrical, the upper
half free and divergent, with a wide tridentate aperture; gonothecwe (male) compressed,
obeordate, attenuated below, broad and truncated above. with a small spine at each side, and a
central tubular aperture; (temale) elongate, oval below, above three-sided with a pyramidal
summit, the edges of the pyramid serrated and its basal angles produced into spines.”

Distribution.—1 Grand Manan (Stimpson); Great Britain (Hincks); Adriatic (Olivi); North
Sea (Sehunlze); Norway (Sars); Bay of Biscay (Beltremieux, feste Hineks).

I have not seen 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 hecause it seems that the Sertwlaria producta of Stimpson is this form, a view entirely con-
sistent with his description, which is as follows: ¢ Cells opposite, elongated, curving outward,
with ovate apertures.  Vescicles slender, elongated, subtruncate and covered with spines at their
extremities. It differs from 8. margarcta Hassall, in having more numerous spines at the top
of the vesciele and none on its sides.” 1t scems evident that Hincks regarded S. producta as a
synonym of . tamnarisca, although he does not say so directly. e 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 7). tamearisca, but does deseribe the species S. producta, which answers
to the description of 7). tumwrisca, it seems certain that Hincks regarded the two as identical
species.

DIPHASIA FALLAX (Johnston).

(Plate XXI1IX, figs. 2-6.)

Dynamena pianata Fresnne, 1list, Brit. Animals, 1828, p. 545. ’
Sertularia pinnata Jonxsrox, British Zoophytes, 1838, p. 127,

Sertularia pinnato MacciLivray, Ann. and Mag., 1X, 1842, p, 463,
Sertularia fallax Jousstox, Dritish Zoophytes, 1847, p. 73.

Sertularia faller StirsoN, Marine Invert. Grand Manan, 1854, p. 9.
Sertularia fallar ALDER, Cat. Zooph. Northumb., 1857, p. 24.

Divhasia fallar A. Acassiz, North American Aealephie, 1865, p. 142, -
Diphasia fallax ixcks, British Nydroid Zoophytes, 1868, p. 249.

Diphasia fallar VErriLL, Proc. Am, Assn. Adv. Nei., 1873, p. 364.

Diphasia fallax VERRILL, Amer. Journ. Sci. and Arts, V11, 1874, p. 44.
Diphasia fallax VeErriLL, Amer. Journ. Sci. and Arts, V1, 1874, p. 504,
Diphasia fallax FEwkEes, Bullet. Tssex Inst., NXIII, 1891, p. 38.

Diphasia fallax Levinsex, Vid. Meddel. naturh. Foren., 1892, p. 55.
Dynamena fallax Boxxevie, Norwegian North Atlantie Ilxped., 1899, p. 78.
Diphasia fallar Nvrrineg, Hydroids of the Woods 1ole Region, 1901, p. 361.
Diphasia fallar 1T1arGirr, American Naturalist, 1901, p. 391.

Diphasia foller WiiTeaves, Marine Invert. Bastern Canada, 1901, p. 26.
Diphasia fallax S ExMUNDssoN, Islandske 11ydroider, 1902, p. 66.
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Trophosome.—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 hears
a pair of hydrothecie and sometimes a branch. Branches irregularly alternate, the proximal
internode bearing a pair of hydrothecze as do all the others: branches often terminating in a long
hooked. tendril-like process and often dividing into branehlets. Hydrotheca opposite, tubular,
rather short and stout, those of a pair rather widely separated, adnate to hranch for about
three-fourths their height, the distal one-fourth heing abruptly divergent and ending in a large
broadly sinuous margin, the aperture reaching nearly or quite to the branch. Opercalum a
single large adeauline flap.

Gonosome.—CGonangia horne in rows on front of branches. Female gonangia oblong-ovate
in general outline, the summit crowned by four long pointed lobes or tlaps of eqnal size,
converging above. The appearance of an internal marsapial chamber is present in mature speci-
mens.  Male gonangia much smaller, summit quadrangular, with each angle produced into a
tubular processand the center ocenpied by a small tubualar neck terminating ina minute aperture.

Distribution.—New England coast (Verrill); Grand Manan (Stimpson); mouth of St.
Lawrence (Whiteaves); British coasts (Johnston); west coast of Greenland (l.evinsen); Tromsoe,
Norway (Sars); Iceland (Semundsson); U. S, IFish Commission Station 770, Nurragansett Bay,
Si fathoms.

This species seems to he confined to shallow water.

‘DIPHASIA TROPICA, new species.
(Plate XXX, fig. 1.)

Trophosome.—Colony nnbranched, 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 hydrothecre. IHydrothecwe 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 cach hydrotheca are seen from the front and two from behind. Distal half
free and curving regularly outward and a little upward. Margin circular, aperture closed by an
opereulum which is adcauline in position. The hydrothece 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. TPairs of hydrothece are
separated by about their own height.

(Fonosoime.—Not known.

Distribution.—Shallow water between Elenthera und Little Cat Island.  Collected by the
Bahama expedition from the State University of Towa.

The beautiful and regular aunulation and the five sides to the hydrotheewr are features that
render this species peculiarly strikine and distinet.

Type slides.—Cat. No. 19804, U.S.N.M.; Cat. No. 18729, Musemn State University of Towa;
also in colleetion of the author.

DIPHASIA DIGITALIS (Busk).

(Plate XXX, figs. 2-7.)

Sertularia digitalis Busk, Voyage of Rattlesnake, 1, 1852, pp. 387, 393.
Desmoscyphus longitheca ALuyvax, Mem. Mus. Comp. Zool., V, No. 2, 1877, p. 26.
Diphasia digitahis BarLg, Australian Hydroid Zoophytes, 1884, p. 10L.
Desmoscyphus acanthocarpus ALLyay, Challenger Report, Hydroida, Pt. 2, 1888, p. 73.

Trophosone.—Stem not fascicled, attaining a height of about 4 inclies, 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 regnlar internodes, each of which bears a
pair of hydrothecse on its anterior face. Hydrotheear horne on front of the stem in pairs the
individuals of which are contingent on their adecauline sides for almost their entire length, long,
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tubular, squarish in cross section, closely approximated, parallel to each other und to the braneh
for nearly their entire length, their short free distal ends bending outward and forward: margin
sinnons, hut not toothed; aperture large, directed more nearly npward than is usual in this
genns: opereutlum very conspicious, forming an arched cap over the aperture.

(Fonosome, — Gonangia attached to the back of stem, small, pellucid, oblong-oval, with a short,
tubular neck and with the walls heset thronghout with small, sharp, thorn-like spines.

Distribution. —West Indian region and Florida keys, Bahama expedition from the State
University of lowa: ofl Bahin, Brazil, (%allenger; Key West (Allman): Prince of Wales
Channel, Torres Strait (Busk): A/batross Station 2523, Iat. N, 23° 10" 517, long. W. $27 197 03",
163 fathoms: Station 2333, Iat. N. 25 10 36”7, long. W. 827 19" 127, 169 fathoms: Station 2350, Jut.
N. 237 107 397 long. W. 82 20" 217, 213 tathoms.

Having examined Allman’s type of [),',\‘IIN)S('!/I}/HI.\‘ acanthocarpus and compared it with his
Desmoseyphus longitheea, T have no hesitation in declaring them identical.  Bale! ealls attention
to the close resemblance hetween /7). longitheca Allman and S. digitalis Busk. The drawings and
descriptions of this latter species given by Bale agree exactly with the type of /). 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 XXXI, 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 bheing 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
clegant appearance to the colony: branches divided into long internodes, cuclh of which bears
several hydrotheew.  Hydrotheew rather distant, subalternate, long, pitcher-shaped, the distal
end narrowed and terminating in a mounth like that of a pitcher: margin with two hroad opposite
teeth, and u sinuation or exeavation on the adeauline side, where the one-flapped operculum is
attached.

(Foniosowe.——Not known.,

Distribution. — Albatross Station 2363, lat. N. 437 58, long. W, 123~ 10', 67 fathoms.

This graceful species bears considerable resemblance to certain forms of Z%ew/aric, hut seems
to have more aftinities for /iéplasia, where it is provisionally placed.  When the gonosome is
discovered it may be necessary to place it in another genus.

Type slides.—Cat. No. 19799, 19500, U.S.N. M. 5 Cat. No. 18724, Museum of State University
of lowa: ulso in the collection of the author.

DIPHASIA PAARMANNI, new species.
(Plate XXXI, figs. 4-6.)

Trophosome.—Colony erect, rigid, plumiform, attaining a height of about 3 inches. . Stem
stifl, straight, the proximal nnbranched part smooth and without nodes, the remainder divided
into obscure hut regular internodes, each of which bears a pair of opposite hydrothecwe and a
branch.  Branches strietly alternate, stifl, divided from the stem by a sharp basal constrietion;
internodes regular, each bearing two alternate hydrothecwe and divided by obligue nodes.  ydro-
thecie alternate on branches, opposite on main stem, rather distant, about the distul one-third
free, tubular, curving gently outward, ending in a sinnous margin shaped like the mouth of «
pitcher.  Operculum adeauline, consisting of a single flap.

(fonosome. —Gonangia borne in rows along the front of branches.  Female gonangia large,
oblong-ovate, proximul 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:

TAustralian ydroid Zoophytes, 1884, p. 101.
5125—rr 2—04——3
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an internal marsupium is present in mature specimens.  Male gonangin rather slender for this
genus, oblong conoid, with six to eight Jongitudinal ridges hecoming 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, lat. N. 300 44 Tong. W, 797 26/ 440 fathoms; Station
2663, lat. N. 29 39 long. W. 79 40’ 421 fathoms: Station 2666, lat. N. 307 47" 30" long. W,
TOY 49, 270 fathoms; Station 2665, lat. N 30- 55 307, long. W. 70 38" 30", 294 fathoms.

Thix species seems to he the most southerly in its distribution of all of the typical 22/phasia
speeies, and is also found in deeper water than is wsual in this group. It is probably nearest
D. pinnata, from which it differs in having a sharp constriction at the base of each branch,
alternate and morve distant hydrothecwe, and in the character of the male gonangium. 1 take
pleasure in naming this very beautiful form in honor of Mr. .}, H. Paarmann, who has done
much to elucidate the structure of the operculum in this family of hydroids.

Type slides.—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 corniculata Mvrray, Ann. and Mag., 3d ser., V', 1860, p. 251.
Diphasia coriaenlata A, Acassiz, North American Acalephie, 1865, p, 143,
Nertularia corniculata CLark, 1lydroids of the Pacific Coast, 1876, p. 251,

* Cells not quite opposite, sometimes nearly alternate, forming an open enp resting on the
stemn: lip not distinet; exterior margin somewhat projecting at tip; a single one in the axilla of
wach pinna. Vescieles pear-shaped, with two long points projecting like horns at the thick end:
aperture between thent.™

Distribution.  Bay of San Francisco (Murray).

I have not seen this species, and copy the above description, which is entively inadequate,
from the original by Murray. 1lis figure, which T also copy. shows that the gonangia, or at
Ieast one of them, vesemble that of /). famarisca, but the hydrotheem seem much stouter and
more nearly opposite.

DIPHASIA KINCAIDI (Nutting).
{Plate XXX, figs. 7-4.)
Thuiaria elegans Nurrina, Hydroids of the Harriman Expedition, 14901, p. 187,
Thudaria kineaidi NertiNe, American Naturalist, Sept., 1901, p. 789,
Tlhadaria elequus Torrey, Hydroida of the Pacifie Coast, 1902, p. 14,

Trophosome.—Colony plumose, attaining a height of about 6 inches.  Stem not faseicled,
with a row ol hydrothecw on cach side, divided by oblique nodes into long and irregular
mternodes: in distal part ench internode hears from two to four hranches.  Branches irregularly
alternate, uubranched for abont their proximal half, the distal portion dividing into a number of
branchlets, the whole giving a very clegant plimose appearance to the colony. Branches
divided into irregular internodes by oblique nodes, each internode ordinarily hearing more than
two hydrothecwe.  Iydrothecwe subalternate, short, stout, pitcher-shaped, the abeauline outline
being a double curve and the adeauline a single curve: marein sinnous, like the mouth of a
pitcher.  Operculum consisting of a large, slightly vanlted adeauline flap. The top of one
hydrotheca ix separated by a considerable space from the bottomn of the one innuediately above it.

(Zonosome.  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 occupied by the large round aperture.  There is an internal distal plug which appears as
adark collar in fresh specimens.  The gonangia have no spines or external projections of any
sort.

Distrdbution.  Berg Inlet and Dutch Harbor, Alaska (Nutting).  Collected by the Harriman
Alaska Expedition.

Type slides.— Cat. Nos. 19795, 19706, U.SUNM. - Cat. No. 18725, Muscum of State University
of lown: also in the collection of the author.



THE SERTULARID.E. 113

ABIETINARIA Kirchenpauer (modified).

Troplosome. —Hydrotheeas not strictly opposite, more or less bottle-shaped (the proximal
portion turgid, distal portion nmrrowed), opereulum of a single adeauline flap. margin usually
without teeth.

(fonosome. —Gonangia plain, corrugated or rvibbed, without lateral spines and without an
internal mavsupium.

This genus was proposed by Kirchenpauer! to include a few species allied to Neptwdaria
abictina of authovs. his formal characterization heing as follows, freely translated:

Sertularitans with branched stem.  Stem or branch bearving pinnate brunches.  Tydrotheca
flask-shaped, decidedly bulging (ventricose). with a tubnlar neek, and apertuve dirvected latevally.

Neither Kivchenpauer nor Marktannev-Tarneretscher.” who adopted this genus, recognized
the tmportant character of an adeauline operculum, 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 ineluded all species with a single-flapped adeauline
operculum in the genns 2iphasic.”  ere,again, it seems to we, that reliance on a single character
has heen misleading and has resulted in an unnatural association of species.

The genus as above defined appears to he a faivly natural group. and one easily identified in
nearly all eases.  Of course the opereulum is sometimes diticult to make out by the novice, hnt
any good observer should he able to deteet it and to decide whether it is adeauline or abeauline,
thus diffeventiating between Ab/ctinaria and 7Twiarie in cases where othev chavactevs fail.  In
most cases the general shape of the hydrotheew will at once determine the matter.

POINTS (F INTERGRADATION BETWEEN ABIETINARTA AND OTHER GENLERA,

With 7%uiaria, in oeneral shape of hydrotheeca, extent of immersion of hydrothecwe, and
character of margin and aperture. as in .. anwulata, Kirchenpauer, .. twrgida Clark, and
s gigantea Clark.  In all of these cases the operculnm is evidently of a single adeauline flap.

With Diphasia, in the chavacter of the margin and operculum.  This prevails throughout
the genus, and makes it necessary to consider other ehiuacters that ave given in the detinition of
the wvenus _1biotinaria, particnlavly the shape of the hydvothecie.  In those cases where the
hydrothece ave not typically bottle-shaped, as in L. twurgido and Ll gigantea, the ovifice is still
much more constricted than the hody of the hydrothecie, and in none of these cases does the
gonosome vesemble that which is characteristic of 2iphasia.

This genus is essentiadly wretic and north temperate in distribution, @ great majority of
species oceurving in particulavly Inxuriant colonies in the cold waters of Alaska.  Not a single
American species is found in tropieal sens, and none extends south of California, on the Puacific
coast, or south of New Enghwnd, on onrr North Atlantic coast.  One species, L1 abictina, extends
to the Mediterranean, on the east shores of the Atlantic.

KEY TO THIE AMERICAN SPECIEXR OF THE GENUS ABIETINARIA,

More than one-fourth of adeanline wall free,
tHydrothece not leaning forward in noticeable degree.
Internodes of stem fairly regular, each bearing a braneh.
IHydrothece large and fairly robust.
Gonangia nol top-shaped nor annulated.

Not more than one-third of hydrothecal wall adnate. ... oo o o 0 ool oo abietina,

At Teast half of adeauline wall adnate.
Gonangia with browd aperture oo i variahilis.
(v T U RS TRL P ET IR A A Y L I S S OOEm 6 6 e B0 OGS 5 05 60 E 6 e B8 60 o inconstans
Gionangia top-shaped, with annular rugosities. ... .o oo o L. roet.
Hydrotheca small and delicate, nearly opposite. .o .o o o i, filicula.

PWordische Gattungen und Arten, 1884, pp. 29-31.
“Die Hydroiden des k. k. paturhistorischen Hofmuosenms, 1890, pp. 220, 244,
3 Videnskabelige Meddelelser fra den naturhistoriske Forening, Kjsbenhavn, 1892, po 196
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Internodes of stem irregular.

Distal ends of hydrotheca very greatly narrowed, hydrothece very short . _ . _ . . .. . ... traski.
Distal ends of hydrotheew much compressed ..o ... amphora.
Distal ends of hydrothecie not greatly compressed.
More than one-half of adcauline wall adnate_ .. ... ... oo . .. ... ... ... anguina.
About one-third of adeauline wall adnate oo o ... gracilis.
Hydrothece leaning forward in noticeable degree.
Endsof hiydrothecesiintich gompreSssad .. oo o000 e compress.
Ends of hydrotheca not noticeably compressed.
15 Gl AR ek A e s Mt S S SE SRR 5 S it OO RE B IB o 0 o SBBBBE 5 0 06 © 4 005 5590 8 580 TEE 00 alezanderi.

Hydrothecwe distinetly curved.
Hydrothecal margin with two adeauline teeth in some eases, and without teeth in

others, in the same c¢olony. Gonangia annulated ... ... .. ... L. ... greenei.
Margin always without teeth, gonangia with longitudinal ribs. ... .. .. . . ... . . .. ... costatn.
Less than one-fourth of adeauline wall free.
Stem very dark, thick, and woody, not translucent .. ... .. ... ... ... annulata.
Stem thiek, but not woody, horn eolor, translucent.
Stem with regular internodes, each bearing a paiv of hydrotheeas ..o o .. o o . ... turyida.
ST S AN S g RO S8 0 oo 0 o 480 5o - o o mmm mm e b oo B0 965608520006 66 60 ¢ 00650800 8800 Bodtcos gigantea.

ABIETINARIA ABIETINA (Linnzus).
(Plate XXXI1I, figs. 1-3.)

Sea fir Evvis, Essay Nat. Hist. Cor., 1755, p. 4.

Sertularice abietinn Lixx gvs, Systema Natura, 1758, p. 808,

Sertularia abictina L.ixy Evs, Fauna Sueeica, 1761, p. 540.

Sertularia abietina Hourrvyx, Natuurlyke Iistorie, XV11, 1761-73, p. 534
Sertularia abietini BasTer, Dissertation de Zoophytis, 1762, p. 113.

Sertularia alieting Pavvas, Elenchus Zoophytorum, 1766, p. 133.

Sertularia abietina LiNx.EUs, Systema Nature, 1767, p. 1307.

Sertularia albictina Bopnagrt, Lyst der Plant-Dieren, 1768, p. 166.

Sertularia abietina OLarsex and PoveELsEN, Rejse igiennem Island.  Sorde, 1772, p. 40,
Sertularia abietina Maratr, De Plantis Zoophytis, 1776, p. 27.

Sertularin abictina MULLER, Zoologize Daniee, 1776, p. 255.

Sertwlaria abietine Fasricivs, Fauna Greenlandiea, 1780, p. 2. ;
Sertularia abietina Groxovivs, Zoophylacium gronoviannm, 1781, p. 357.
Sertularia abieting ELL1s and SoLANDER, Nat. Hist. Zooph., 1786, p. 36.
Nevtularia abietina Wiukiss and Herest, Charakteristik der Thierptlanzen, 1787, . 172,
Sertularia abieting GMELIN, Systema Naturie (Linn:eus), 1788-93, p. 3845,
Sertularia abieting Esrer, Die Pflanzenthiere in Abbildungen, 111, 1788-1830, p. 171.
Sertwlaria abietine BErkexsiour, Synops. Nat. Hist. Great Britain and Ireland, 1, 17589, p. 216,
Nertularia abietine Poirer, Voyage en Barbarie, 11, 1789, p. 70.

Nertularise abictina Esper, Fortsetzungen der Pflanzenthiere, 11, 1794-1806, pl. 1.
Nertularia abietine Bosc, ist. Nat. des Vers, 11, 1802, p. 92,

Sertularic abictine Trrrox, British Fauna, 1807, p. 212.

Nertularia abietinn Janesox, Cat. Animals Class Vermes, 1811, p. 564.

Nertularia abieting Lasiovrorx, Dull. philomatique, 1812, p. 184

~Nigellastrum: abictuoem OgEeN, Lelhirbuch der Naturgeschichte, 1815, p. 93.
Sertularia abictinag Lanaxcg, Hist, nat. anim. sans vert., 11, 1816, p. 116.
Sertularia abictine Lavovrorx, Hist. des Polypiers, 1816, p. 187.

Sertuluria abietinag STEW ART, Elements Nat. Hist. Animal King., 11, 1817, p. 441.
Sertularia abietina ScaweiGeEr, ITandbuch der Naturgeschichte, 1820, p. 427,
Sertularia abictina Lavovrorx, Exposition Méthodique, 1821, p. 12

Serluluria abictina vE BraxviLLe, Manuel d’ Actinologie, 1834, p. 480,

Sertularie abietina OxexN, Allgemeine Naturgeschiclite, 1835, p. 80,

Sertdaria abictina Lasiarek, Hist. nat. anim. sans vert., 1836, p. 141,

Sertularier abictivg (iray, British Animals, 1841, p. 72

SNertulavia abictina M assavy, Ann, and Mag,, VI, 1841, p. 168,

‘Dynawena abieting FLesiNG, British Animals, 1842, p. 543,

Sertularvie abicting Nacoiiiveay, Ann. and Mag.,, [N, 1542, . 464,

Sertuluria abietinee TIvspM AN, Ann, and Mag., N, 1842, p. 20,

Nertuloria abictina DacyeLL, Rare and Remark. Anim. Scotland, 1547, p. 150,
Sertularia abivtina Jonxsros, Hist, Dritish Zoophytes, 2d ed., 1847, p. 75,
Sertnlaria abicting Gosse, Devonshire coast, 1853, p. 434,
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Sertularia abietina ALDER, Cat. Zooph. Northumb., 1857, p. 25.

Nertwlaria abietinag ALEXANDER AGasstz, North American Acaleplue, 1865, p. 143,
Nertularie abietina HELLER, Zoopl. and Lchinodermen, IS68, p. 54,

Sertularia abicting vaAx BENEDEN, Fauna Littorale, 1866, p. 185,

Nertularia abietine Hixcks, British Hydroids, 1867, p. 266.

Nertularia abictina ScHULZE, Nordsee Jixped., 1872, p. 132,

Nertularia abietina Mclxtosn, Ann. and Mag., 4th ser., X1}, 1874, p. 213,
Sertulariu abietina MERESCAKOWSKY, Anu, and Mag., 5th ser., [, 1878, p. 324,
Nertwlaria abietina WinTiner, Naturhist, Tidsskrift, 1879-80, p. 250.

sthietinaria abictina KiRenexpaver, Nordische Gattungen, 1884, p. 31,

Sertularia abietina BErcn, Goplepolyper fra Kara Havet, 1887, p. 335.

Sertularia abietina ArLyax, Challenger Report, Hydroida, Pt. 2] 1888, . 62
Sertilaria abietina Driescn, Tektonische Studien, 1890, p. 202,

Abietinaria abietina MARKTANNER-TURNERETsCHER, Hydroiden des k. k. naturhist. Holmuseums, 1890, p. 245.
Sertularia abietina Bovrxg, Hydroids of Plymonth, 1890, p. 397.

‘Diphasia abietina Levissen, Vid. Meddel. naturh. Foren., 1882, p. 56.

Nertwdaria abietina CRAWFoRD, Ann. and Mag., 6th =er., X V1, 1895, p. 261.
Nertularia abietina Harrravs, Hydromedusen Helgolands, 1897, p. 451.
‘Thutaria abietina BosNevig, Norwegian North Atl. Exped., 1889, p. 10.
*Sertularella abietina Nurrixa, Hydroids of the Wouods Hole Region, 1901, p. 361,
Sertularie abieting WHITEAVES, Cat. Marine Invert. Eastern Canada, 1901, p. 25.
Diphusia abictina SEMUNDssoN, Bidrag til Kundskaben om islandske Hydroider, 1902, p. 65.

Trophosome.—Colony sometimes attaining a height of 12 to 14 inches.  Main stem heavy,
flexnose or feebly geniculate, divided into fairly regular internodes hy oblique nodes, each
internode bearing a branch and two hydrotheca on one side and one hydrotheea on the
other. Branches regularly alternate, pinnate, themselves sometimes branched. divided into
internodes of very irregular length, bearing from two to many hydrothecwe.  Tlydrotheca very
large, subopposite to alternate, flask-shaped or hottle-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 hydroecaulus:
operculum (seldom seen in preserved specimens) consisting of a single adcauline fap.

Gonosome.—Gonangia horne on the upper sides of the branches, rather small in comparison
to the hydrotheca, 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 speecies on Enropean and British coasts.  Woods Hole
Region (Nntting), Newfoundland (Stimpson), Gult of St. Lawrence (Whiteaves), Labrador
(Packard), Mediterrancan (Pallas), Adriatic (Heller), Belginm (van Beneden), British coasts
(Hineks), North Cape (Sars), North Sea (Schulze), Polar Sea (Bergh). Iceland (Saemundsson),
Greenland (Fabricins), Alaska (Lieut. (reo. M. Stoney, U. S. Navy), Bering Sea (Albatross
collections), ott Washington (LA/batross collections): Albatross Station 2864, lat. N. 487 227 long.
W. 122 517, 48 fathoms; Station 3159, lat. N. 377 47 207, Jong. W. 123~ 107, 27 fathoms; Station
3443, lat. N. 452 137 307, long. W. 1237 11’ 207, 97 fathoms: Station 3546. lat. N. 54 12, long.
W. 185° 427, 36 fathoms; Station 3552, lat. N. 56 287, long. W, 169~ 28, 54 fathoms.

This species flourishes best in northern waters, and 1 have no record of its ocenrrence south
of Massachusetts on our east coast nor south ot Washington on the Pacific.  The Mediterranean
record of Pallas seems somewhat doubtful. It appears to thrive best in depths of 30 to 100
tathoms.

ABIETINARIA VARIABILIS (Clark).

(Plate XXXI1, tigs, 4-7.)
Nertularia variabilis CLark, Alaskan Hydroids, 1876, p. 22t
Abletineria rartabilis Kirenexvaver, Nordische Gattungen, 1884, . 35,
Nertularia variabilis Nvrnixa, 1Tvdrouds of Alaska and Puget Sound, 1899, p. 741,
Thuiaria variabilis Nvrrina, Hydroids of the Harriman Exped., 1901, p. ING.

Trophosome.—Colony attaining a height of about 5 inches in largest speeimens.  Stem stout,
rigid, flexuose, divided into fairly constant internodes each of which bears two hydrothece and
a branch on one side and a single hydrotheea on the other in some specimens, while in others the
internodes are long and irvegular and the branehes far apart.  Branches alternate typicalty, but
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sometimes very irregularly so, often divided into internodes each of which Lears two hydrotheca
bt in other cases \nth no nodes at all, unless the constriction of the base be regarded as sue ]1.
Hvdrotheex exceedingly variable, those in typieal specimens collected by Do Dall are very short
and stout. subalternate, swollen below. rapidly constrieting throughout their free distal third,
and ending in a smooth circul margin and aperture directed upward and ontward.  There is
often a sharp constriction or indentation just below the margin on the adeauline side.  The
operculum counld not be seen in speeimens examined, but is doubtless present in fresh specinens
and consists of one adeaunline tlap. Al intergradations ocenr hetween the hydrotheca above
described and one much more slender with distal one-halt free and aperture hovizontal.

Gonosome.—Gonangia ovate, simall, borne on upper sides of bhranches, with a large distal
aperture and a row of chitinous points some distance helow the aperture.  Another form desceribed
by Clark is pyriform instead of ovate.

Distribution.—Abundant on Alaskan coasts, Aleutian Islands, Bering Sea, San Miguel Tsland,
California (Dall); _1/2atross Station 2857, lat. N. 58 05/, long. W. 150 46/, 51 fathoms; Station
2864, Int. N 487 2270 long. W. 1227 51°, 48 fathoms; Station 2866, lat. N. 487 09, long. W.
125° 03', 171 fathoms; Station 2886, lat. N. 43 59, long. W. 1')4 H6" B0, 5O ffxthom.\ Station

3231, lat. N. 582 35/, long. W. 157 28 507, 12 fathoms: Station 3465, lat. N. 21, long. W.
1237 14/, 48 fathoms; Station 3599, lat. N. 52 05/, lone. K. 177 -LU. %) tﬂtlmms: Puget Sound
(Nutting).

This is one of the most variable species known, and it is fortunate that Dr. Dall seenred a
large series showing the intergradations hetween the extreme forms.  The species ranges from
shallow water to a depth of 171 f:lthmm

Type.—In the collection of the U. 8. National Muscum.

ABIETINARIA INCONSTANS (Clark).

(l’luto NX XTI, figs. 1-2.)

Abietinaria ine nn,sluns I\nu HENPAUER, Nordise Iw (v.lt(llllj_’(’n, 1884, p. 36,

Trophosome.— Colony attaining a height of about 1 inch in specimens examined.  Stem very
stitf and coarse, dark colored, divided into nummerous sharply separated internodes on proximal
unbranched portion: hranched portion divided into regnlar internodes hy oblique nodes; inter-
nodes each bearing « hranch and two hydrothece on one side and a single hydrotheca on the other.
Branches ereet, almost parallel with main stem, forming a dense tuft, alternate. hasal portion
marked by several sharp annulated constrictions, internodes short nsually bearing one or two
pairs of hydrothecw. Hydrothece very similar to those of .1, 7éiewfu, but nnch heavier and
coarser, although not attaining anything like the size of .t abictina, swollen helow, the distal
third free, narrowing to u cirenlar margin beneath the adeaunline 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 adeanline margin. - Operculum not seen, hut doubtless of the
vegular Abictinaric pattern.

(fonosome.—* The gonangia show the greatest anmonnt of varviation 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, orvifice terminal, small, discoidal: outline very irregular, tapering
usually at the base: borne in two rows on distal portion of main sten.™  The present writer has
not seen the gonangia.

Distribution.—Unalaska beach (Dall).  This species ean rveadily be distinguished from its
nearest ally, S, #//cula, by its thick, dark stems, and very deep annulations and nodes, as well
as by the heavier and denser hydrothecwn and ascending branches.

Typeo In the collection of the UL S, National Musenm.

'Clark, Alaskan Hydroids, 1876, p. 223,
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ABIETINARIA COEI (Nutting).

(Plate XX XTI, figs, 8-5.p
Thuiaria coet NvTTiNG, Hydroids of the Harriman Expedition, 1901, p. 185,

Trophosome. —Colony attaining a height of 3 inches.  Stemn with several deep annulations
near its base, which is constricted; above these annulations the stem is straight, divided into
regular short internodes, each bearing a pair of nearly opposite hydrothecie; above the origin of
the first branch the stem becomes geniculate, divided into regular internodes, ench of which hears
a branch and two hydrotheca on one side, and a single hydrotheca on the other.  Branches alter-
nating, not branching again, rigid, divided into irregular, rather short internodes, each of which
nsually bears more than one pair of hydrothecie, although in many terminal branches there is
seen the regular sertularian arrangement of an internode to each pair of hydrotheere.  Ilydro-
theea of the jlierda type, subopposite. proximal end swollen, outer edge straight or with a
simple curve, distal one-halt free and gradually narrowing to the round aperture which opens
upward. There is a slight constriction and thickening of the hydrothecal wall on the adeanline
side, and a regularly curved chitinous thickening on the innev side of the hydrotheca. Oper-
cahun consisting of a single flap attached to the adeauline side of margin.

Gonosone.—Gonangia large, borne on front of main stem and npper 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 Suosk. British Cohunhia,
James G. Swan.

Type slides.—Cat. No. 10904, 19906, U.S.NML - Cat. No. I8STH), Museun of State University
of lowa; also 1n the collection of the author.

ABIETINARIA FILICULA (Ellis and Solander).

(Plate XXXTV, fig. 1.)

Sertularia filicnda ELrs and Sorasoer, Nat, Ihist. Zoophytes, 1786, p. 57,
Sertudaria filicwle GMELIY, Systema Naturae (Linnreus), 1788-93, p. 3855,
Sertularie filicida Bose, Hist. Nat, des Vers, 111, 1802, p. 97,

Sertulavia filicule Trrrox, British Fauna, 1807, p. 215,

Sertadecrice filicula Jamesox, Cat. Anin. Class Vermes, 1811, p. H64.

Sertedaria filicuda Tavarex, Hist. Nat. Anim, sans Vert,, 11, 1816, p. 1149,
Nertulavia filiculn Lasorrovy, Tist. des Polypiers, 1816, p. 188,

Sertularvia filicula Stewarr, Elements Nat. Hist. Animal Kingdow, T 1817, p. 445,
Sevtularia filienda Layovrovy, Exposition Mdéthodique, 1821, p. 12

Nertularia filicnda Bose, Histo Nat, des, Vers, 1850, p. 114,

Sertularia filicwde pE BLaasvicne, Manuel ' Actinologie, 1854, p. 485
Sertubaria filicule Lasarcs, Hist. Nat. Anim. sans Vert,, 2d ed., 1836, p. 146,
Nevtudaria flicdda Tassarn, Ann. and Mag., VI IS41, po (68

Dinamene filiewda Fresisa, British Animals, 1842, po 544,

Nevtuwlario filticala Maccinnivray, Ann. and Mag., 1N, 1842, p. 464,

Sevtudaria filicula Jonxsrox, Hist. Brit. Zooph., 1847, p. 76.

Nevtudevice filicula Greay, List British Animals, 1848, po 72,

Sertularia filicwde Stipsox, Marine Invert. Grand Manan, 1854, p. 8.
Nertelariv filicula Aroek, Cat. Zooph. Northumb., 1857, p. 25.

Nertwlari filicule Yhixexs, Ann, and Mag., 34 ser., X, 1862, p. 361,
Dynamena filicule Kirenexreaves, Neue Sertulariden, 1864, p. 7.

Sertulavie filiewla A, Ncassiz, North American Acalephee, 1865, . 145,
Sertularia filicnle Hiseks, Brit, Iydroid Zoophiytes, IS68, p. 264,

Sertuwdavia filicula Melxtosn, Ann. and Mag., $th ser., XITL IST4, . 213
Sertulavia fiticula Crang, Alaskan Hydroids, 1876, p. 219,

Sevtularia filicele Merescingowsky, Ann. and Mag., 5th ser., 1, 1878, p. 325,
Sertularvia filicuda Wantiner, Naturhist, Tidsskrift, 1879-80, p. 277,
Abietinarie filicwde Kigenexreaver, Nordische Gattungen, 1884, p. 32,
Abictinarie filicula Markraxxer-Tersererseurg, Hydrvoiden des ko konaturh Hofmusenmes, 1840, 1. 245,
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Diphasia filicula Levinsex, Vid., Meddel. naturh, Foren., 1892, p. 57.
Sertularia fiticula Crawrorb, Ann. and Mag , 6th ser., XY1, 1895, p. 261,
Thuiaria filicula Boxxevig, Norwegian North Atlantic Exped., 1899, p. 84,
Thuiaria filicnle WmrTeaves, Cat. Marine Invert. Fastern Canada, 1901, . 25.
2Nertularin filiculd Torkey, Hydroida of Pacific Coast, 1902, p. 68,

Trophosome.- -Almost an epitome of . abicting.  Colony attaining a height of abont 2
inches.  Main stem straight on proxinal unbranched portion. geniculate throughout the rest of
its extent, divided into fairly regular internodes in the brauched portion, each internode bearing a
branch and two hydrotheca on one stde and a single hydrotheea on the other.  Lower portion
with fong and irregular internodes. DBranches often branching again, divided into irvregular
internodes which nsually hear several hydrothecwe cach.  Hydrothecw more nearly opposite than
in . abicting, and not so closely approximated, slender, delicate, bottle-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 divectly upward and is furnished with a
one-flapped operculnm attaehed to the adeauline side.  hmniediately below the attachment of the
operenlum is a sharp constriction or indentation of the hydrotheeal neck.

(Fonosome.—Gonangia pyriforn, with a short, narrow neck ending in a small, round aperture.
They are found hoth on the stem and branches.

Distribution.—New England coast, Cape Cod to (rulf of St. Lawrence (Verrill); Grand
Manan (Stimpson): Labrador (Packard); Alaska (Clark); A7batross Station 2565, lat. N, 48" 12,
long. W. 122° 49’ 40 fathoms.  Gureat Britain, north of Scotland to Cornwall (Hineks): White
Sea (Mereschkowsky); Christiania (Marktanner-Turneretscher): Greenland (Levinsen); North
Atlantic (Bounevie).

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 ix probably rarve.  Kirchenpauer! considers that
the specimens from Alaska described by Clark are a distinet vaviety from the British form. 1
can sce no material diflerence between the two.  The resemblance between this species and 21,
abictina is so exact in all except size that they wonld donbtless he regarded as identieal. could
intergrading specimens be found.  Such speciinens, however, are not forthcoming, and hence
the two species must be held as good.

ABIETINARIA TRASKI (Torrey).

(Plate XXX1I1, figs. 6-11.)
Sertularia traski Torrey, Hydroids of Pacifie Coast, 1902, p. 69,

Trophosome.—Colony attaining a height of about 6 inches. Stem straight, thick, not
fascieled; lower portion without branches or hydrotheca, smooth, divided into ivregular, usnally
long internodes by decp nodes; upper portion with a double row of hivdrotheere and alternate
branches, there being three hydrotheen hetween adjacent hranches on the same side.  Branches
mueh more slender than the stem, alternate, with a deep constriction near the base. nodes
entirvely absent or distant.  1lydrotheca alternate. vather distant. short und thick, with subtri-
angular bodies and constricted neck ending in an even wargin which is flattened on the adeauline
side: aperture divected upward: operculum consisting of a single adeauline flap.

(ronosome.~ Gonangia small. ovate, sessile, without ornamentation of any kind: aperture
large, round: no collar.

Distribution. —San Pedro, California (Torrey): . /batross Station 2861, Tat. N. 51 t4', long.
W. 1200 50° 204 fathoms; Station 2873, lat. N 453 30/, long. W. 124 57, 40 fathoms: Station
2886, lat. N 43 597 long. W. 24 56" 307, 50 fathoms: Station 3192, lat. N. 35 33 407, lone.
W.o 12t 150 101 fathoms.

Thix speeies seems quite distinet, the difference in size hetween stem and branches and the
triangular shape of the hivdrothecwe being the main diagnostic features,

Type. 1o the collection of the University of California.

! Nordische Gattungen und Arten, 1884, p. 32,
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ABIETINARIA AMPHORA, new species.
(Plate XXX1V, figs. 2—4.)

Trophosome.—Colony about 4 inches high, consisting of a single straight stem pinnately
hranched.  Stem neither sinnous nor llexuose, proximal unbranched portion deeply but irregu-
larly annulated and without hydrothecie; distal hranched portion with distant and very irvegular
internodes, and usually with three hydrothece between adjacent branches; hranches not dividing
into hranchlets, nodes sometiniés entirvely absent, usually very distant, there often heing but one
on a branch, besides the basal constriction.  Hydrothecw subopposite to subalternate, much more
closely approximated than in L. eostata (which has a similar gonosome); hasal portion flask-shaped,
distal one-half free and curved outward and then upward: margin withont teeth, often hearing
collapsible tubular membrane: distal end of hydrotheexe dorso-ventrally compressed: aperture
oval. directed upward and slightly inward: operculnm consisting of a single adcauline flap.

(Fonosome.—Gonangia borne on front of stem and sometimes on basal parts of branches,
very large. slender, with long neck and round terminal aperture.  There are four or five strong
longitudinal ridges or crests running from hase of neck to near the pedicel.

Distribution.— Alhaiross Station 2841, lat. N. 54 180 long. WL 165 557, 56 tuthoms; Station
2866, lat. N 487 09, long. W. 125 03’ 171 fathoms: Whidley Island, Puget Sonnd (specimen
trom Professor Trevor Kincaid).

This species closely resembles . «/aranders, but its hydrothecwe are not straight. but curved,
as ix common in the genns. The gonosomes of the two species are entirely different.

Type slides.— Cat. Nos, 19821, 19900, U.S.N. M. Cat. No. 18745, Museun State University
of Towa; also in the colleetion of the author.

ABIETINARIA ANGUINA (Trask).
(Plate XXXV, fig=. 5-7.) §
Nertwlaria anguina Trask, Proc, Cal. Acad., 1857, p. 112,
Nevtulariee labrate Nurgay, Ann. and Mag., Sd ser., V, 1860, p. 230.
Sectulivia angeina A, Acassiz, North Amer. Acalephie, 1865, po 144,

Nertularie anguina var. robusta Crarg, Hydroids of Pacilic Coast, 1876, p. 255,
Abietinaria labiata Kirennexeareg, Nordische Gattungen, 1884, p. 34,

Trophosone.—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 tendeney heing to have a branch and two hydrotheewe
on one side and a single hydrotheea on the other side of each internode.  Branches alternate,
divided into unequal internodes, the tendency being to have a pair of hydrothecw to each inter-
node.  As a rule the branches do not subdivide into hranchlets.  Hydrothece Luge. of the
abictina type. subopposite to alternate. basal part swollen, distal one-third to one-half nawrrowing
and curving to the round. partially everted margin surrounding the aperture which is usnally
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 tlap.

(Fonosome.  Gonangia small, ovate, with short collar and small aperture, curved slightly in
upper part: collar marked with short, spine-like vertical internal projections.  Gonangia horne
on front of stein aud upper side of branches.

Distribution.-—San Diego. California (Hemphill): Monterey Bay (Anderson): Vancouver
Island (Dawson); San Francisco (Prask): Bering Sea ((U/hatross collections): N/hatross Station
2842, lut. N. 54 15", long. W. 166 05, T2 fathoms: Station 3230, lIat. N, 58° 31" 307, long. W,
157 137 307, 30 fathoms: Station 3599, lat. N. 52 057 long. W. 177 40°, 55 futhoms.

The speeimens that T have seen are from Santa Barbara, California, and Bering Sea, and
they all agree well with Doctor Clark’s description of Nertwlario anguina var. robusta. The .
labiata Murray of Kirchenpaner (incorrectly spelled /Zabiata by Kirehenpuauer) cannot he iden-
titied with certainty by his deseription, but it may perhaps be identical with .1, coes Nutting. |
am unable to agree with Doctor Torrey in considering this species identieal with (1. #/licula.!

THydroida of the Pacitic Coast, p. 68. It is possible that the name angnina shonld be retained for the var,
robustic of Clark, which is apparently distinet.
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ABIETINARIA GRACILIS, new species.
(Plate XXXV, figs. 1-2,)

Trophosome.—The largest colony exwumined was abont 3 inches high.  Main stem strageling
in habit, nearly straight helow the lowest hranch. the branch-bearing portion being geniculate.
divided into irregular internodes, the tendeney being to have a branch and two hydrothecwe on
one side and one hydrotheea on the other.  Branches distant, irregularly alternate, often dividing
into branchlets, usually arising from near the base of a hydrotheca, but sometimes springin
from the lumen of the hydrotheea as in the specimen figured; divided into irregular internodes
some of which bear but one or two hydrothece.  Hydrothece subopposite to alternate, more
distant than in other species ot the genus and more slender distally; basal portion flask-shaped,
more than the distal halt free and gracefully narrowing until near the end, where it expands into
an everted rim around the aperture which is abruptly turned upward: operculum consisting of
one adcauline flap.”

(Fonosome.—Gonangia horne on tront of main stem, flask-shaped, with short neek and round
aperture, ornamented externally with about six conspicuous longitudinal ridges.

Distribution. — Nbatross Station 2873, lat. N. 457 3¢/, long. W. 124~ 57, 40 fathoms; Station
3480, Iat. N. 52 06', long. W. 171" 45/, 283 fathoms: Station 3594, lat. N. 527 05, long. K. 177
40’ 55 fathoms.

The hydrothecw of this species are among the most elegantly formed that I have seen among
the Sertularidie. The whole strueture ot the colony is much less compact than in its allies,
hearing more distant hranches and hydrothece and having a more straggling habit of growth,
The hydrotheca are about the size of Lt flicula, but their shape is entirely different, as can he
seen by comparing the figcures.

Type slides. —Cat. Nos. 19914, 19915, U.S. N M. Cat. No. 18754, Museum of State University
of Towa: alzko in the collection of the author.

o
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ABIETINARIA COMPRESSA (Mereschkowsky).

(Plate XXXV, figs. 3—.)
Sertularia compressa MEREscHrowskY, Ann. and Mag., 5th ser., 11, 1878, p. 446,

S Trophosome.  Hydrorhiza in the form of stolons.  Hydroeaulus short, erect. not angnlar,
rather rigid, divided into irregular internodes, only giving off very few ramifications.  DBranches
arranged alternately and regularly on two sides of the principal stem, straight., also divided into
irregnlar internodes,  Hydrothee arranged alternately, subopposite, one to three pairs on each
internode, the base inflated and ronnded, the upper half strongly compressed in a plane vertical
to the pline of ramitication ot the colony.  Aperture oval. compressed, long but narrow. with
two angles on the two sides. and two very slightly developed teeth.™

(ronosome. — Unknown.

Locality. —Port Ajan (M. Wosnessensky).

I have not seen this species. and have copied the original description entire. 1 am unable to
find any mention of Port Ajan in the atlas at my disposal, and the species nay not be Ameriean,
althouglh all specimens deseribed hy Merveschkowsky in the article referred to are trom the North
Puacific. 3

Lype.—1n the collection of the Academy of Sciences, St. Petershnrg.

ABIETINARIA ALEXANDERI, new species.
(Plate XXXV, figs. H-8.)

Trophosome.—Colony attaining a height ot about 6 inches.  Main stein straight, divided into
fairly regnlar internodes, each of which ordinarily bears w hranch and two hydrothece on one
side and a single hydrotheca on the other.  Branches alternate, rarely giving forth hranchlets,
divided into irregnka internodes, cach bearing several hydrothecw.  Hydrotheea subalternate,



THE SERTULARID.E. 121

straight, the basal part being flask-shaped, and the distal portion tubular and not curving as in
allied species, about the distal half free. and hoth upper and lower outlines of free portions con-
cave; aperture oval, margin without definite teeth, although it is often more or less sinuous and
sometimes with several reduplications: hydrothece directed forward, upward, and outward;
operculum a single adeauline valve.

(fonosomc.—Gonangia borne mostly in rows on upper sides of distal hranches, small, ovoid,
without neck; aperture obscurely polvgonal, marked by four or five ine dark meridional lines
giving the efiect of radial canals on sessile medusae.

Distribution.— Alhatross Station 2341, lat. N. 54 18, long. WL 165 55, 56 fathoms; Station
3599, lat. N. 52 5, long. W. 177 40/, 55 fathoms.

This fine sertularvian ditfers materially from others of the genus in having the hydrothece
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 oAbietinarin. The margin is apt to be jugged and
have the appearance of being toothed. but this is not constant.  The medusa-like appearance of
the gonangia is often quite striking. 1 take pleasure in naming this species after my friend,
M. AL B Alexander, whose long and faithful service on the U. S, Fish Commission steaner
Albatross has done =0 much for the cause of deep-sea investigation.

Type slides.—Cat. No. 9819, 19520 U.S N Cat. Noo I8T44, Museum of State University
of Towa; also in the collection of the author.

ABIETINARIA GREENEI (Murray).

(Plate XXXV, figs. 1-8.)
Nertulario tricuspidata Merray, Ann, and Mag., 3d ser., V, 1860, p. 250,
Nertudaria greenet MURRAY, Ann. and Mag., 3d ser., V) 1860, p. 504,
Cotulina greened A, Acassiz, North American Acaleplie, 1865, p. 147,
Nertularia greenei CLarg, Hydroids of Pacific Coast, 1876, p. 257,
Sertularellu grecuci Harrviavs, Revision der Sertnlarella-Arten, 1900, p. 14,
Nevtularvia greenei Torrey, Hydroida of Pacifie Coast, 1902, . 649,

Trophosome.—Colony a dense cluster of ereet stems. Stem attaining a height of about 4
inches, not fazcicled. slightly sinuous. with a few annulations at its base. with a double row of
subopposite to subalternate hydrotheen throughont its length, divided into very irregular inter-
nodes by straight nodes.  Branches rather distant, alternate, erect, each with a deep constriction
at its hase, divided into irregular internodes. but distally with a tendency to a regular division,
with a single paiv of hydrotheca to each internode.  Branches often subdividing into alternate
branchlets, and often ending in a dichotomons branching.  Hydrotheca: subopposite to subalter-
mate, flask-shaped, the free distal portion narrowing and curving upward so that the aperture is
horizontal, margin varving from a perfectly round plain rim to the production of two sfrone
teeth on the abeauline side. The opereulunt consists of a single adeauline Hap.

(fonosome. —CGonangia borne on front of hranches. conical to oblong-oval in shape. rather
feebly but distinetly annulated throughout. ending in a short tubula collar and round aperture
which is often surniounted by an acroeyst when the sexual produets are mature.

Distribution.  Tomales Point, Monterey, Punta Reves, San Francisco. and Santa Cruz
(Clark): Vancouver Island (1. M. Dawson): Point Renfrew, Vancouver Island (Mrs. G. Gibhs).

This is a most puzzling species. It can not go into the genus Neptedarella. as here defined,
and the extreme variability of the marginal structures makes it diflicult to decide whether it
should go into Zheiaria ov Abictinarie.  The teoth, however, are not lateral, hut abeauline, and
often the margin is perfectly round. in which case we have the typical abietinarian structure.
Both margins wwre found in every colony that 1 have examined. the smooth-rimmed hydrotheea
heing more abundunt in proximal parts of stem and branches; and those with teeth in the distal
parts.  Very rarely a three-toothed margin is seen. Fam indebted to Mrs. (. Gibhs 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 costata NvrTine, Hydroids of the Harriman Expedition, 1901, p. 187,

Trophosome.—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 hydrothecw, nodes oblique, the upper part of main stem divided into regular inter-
nodes, each of whicl hears 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 bearing several pairs of subalternate to subopposite hydrothec:we.
Hydrotheer resembling those of . silicula and 1. inconstuns, as large as the latter, but not so
thick and heavy, leaning forward so that their distal ends are not in the same plane 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 helow the
margin, furnishing the hase of attachment for the one-flapped operculum. A chitinous thickening
projects downward from the inner and lower coruer of each hydrotheca.

GGonosome.—(Gonangia very numerous, horne 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 eolored black, making a conspicuous marking.

Distribution. —Yakutat, Alaska (Nntting).

Although this species is doubtless allied to A. dnconstans, it ditfers considerably in detail,
heing much less woody and heavy, and the branches subdividing to a much greater extent.  The
gonosoume is quite distinct.  The only specimens known were collected by the Harriman Alaska
Expedition.

In its trophosome this species is quite similar to _L. coe7 Nutting, but the gonosonies of the
two are widely different. the longitndinally 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, Museumn of State Univer-
sity of lowa: also in the collection of the author.

ABIETINARIA ANNULATA (Kirchenpauer).

(Plate XXX VI, figs. 15-15.)
Thuiaric annulale KiIRcHENPAUER, Nordizche Gattungen, 1884, p. 26,

Trophosome.—Colony about 4 inches higli.  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 plumularvian Nuditheca dalli in generval appearance and habit of
growth. Stem and main branches straight, divided into irvegular internodes, each of which hears
several closely approximated and upwurd-directed branches 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 hvdrothecae on each side.

Hydrothecie subopposite, very closely approximated, short, stout, tubular, with slightly
constricted distal ends: margin even, aperture nearly round, and ecither horizontal or slightly
inclined toward the stem.  Operculum of one flap attached to adeauline side of margin.

(fonosome.—Not known,

Distribution.—The original description was taken from a specimen without a label indicat-
ing locality. The above deseription 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 Abictinaric that T have seen.

Type.—In Leipsic Museun.
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ABIETINARIA TURGIDA (Clark).

(Plate XXXVII, figs. 1, 2.)
Tliaria turgida Crark, Alaskan TTydroids, 1876, p. 229,
Thuaiaria targida Kikenespearer, Nordischie Gattnngen, 1884, p. 21
Thuiaria turgide Nvrrina, Hydroids from Alaska and Puget Sound, 1889, p. 741,
Thuiaria turgida NvrTing, HTydroids of the TTarriman Expedition, 1901, p. 186,

Trophosome.—Colony attaining a height of about N inches.  Stem rather stout, glazed,
divided into short stout regular internodes by oblique nodes. each internode bearing a pair of
suhopposite hydrothece.  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 cach internode of the branch. Branches dichotomously dividing, with very long internodes
divided by oblique nodes. Hydrotheew 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 adeanline 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 . gégantea (Clark), but the hydrotheca are much smaller and
more crowded than in the latter species, and the gonangia are quite ditferent.

Type.—In the collection of the U. S, National Musenn.

ABIETINARIA GIGANTEA (Clark).
{Plate XXXVII, figs. 3-5.)
Thuiaria gigantea CLark, Alaskan Hydroids, 1876, p. 230,
Thutiaria gigantea KiReHEXPAUER, Nordische Gattungen, 1884, p. 21,
Thuiaria gigautea Nvrrise, Hydroids from Aaska and Puget Sound, 1894, p. 741,
Thuiaria gigantea Nvrrixa, 1ydroids of the Harriman Expedition, 1901, p. 186,

Trophosome.—Colony attaining a height of abowut S inches in the largest specimen examined.
Stem undivided, with very distant and irregularly placed nodes and two rows of hydrothecwe
along its entirve 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 hydrothecar on opposite sides.  Hydrotheew very large and stout. immersed
alntost to their margins, and with a distinet bare space on the internode hetween the top of one
and the bottom of the next one above: margins elliptical, the horizontal axes being the longer, and
sinuous on lateral aspect, giving the appearance of a medium blimt tooth above.  Operculum
with a single adeauline flap.

Gonosome. Gonangia  comparatively small, borne in dense double rows along the upper
sides of the branches, oblong-ovate, with large terminal round aperture and without collar or
longitudinal ridges. *

Distribution. —Alaskan shores and Aleutian  Islands, Bering  Sea, Hagmeister  Island,
Akutan Pass, Kyska Harbor (Clark): Orvea and Kadiak, Alaska (Nutting): Belkoflsky (Dall):
Albatross Station 2804, lat. N. 48 227 Jong., W, 122 517, 45 fathoms; Station 3464, lat. N. 48
14, long. W. 123 200 407, 40 fathoms: Station 3546, lat. N. 54 12°, long. W. 1627 42", 36
fathoms: Station 3557, lat. No 57T 0470 long. W, 170 247 26 fathoms.

b

Zype.—In the collection of the U, S, National Museum.
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HYDRALLMANIA Hincks (modified).

Trophosome.—Hydrotheca in groups all on one side of the hranches, their hases aligned and
closely approximated, their distal ends bent alternately to the right and left.  Operculum
apparently of a single adeauline flap.

Gonosome. —Gonangia oblong-ovoid. without lateral spines ov marsupiwimn; aperture large,
round.

Thix is a pertectly well marked genus, consisting of a few species that agree in the
peculiar position of the hydrotheew and in the special character of the alternate flexing of their
distal ends to right and left when viewed from the frout.  The only species known at the time
preceding Hincks's great work had heen for a long time placed in the genus /wilaria by many
authors.  The absence of the surcostyle was sufficient to ditlerentiate it from the family
Plumularidae, and other characters served to settle its aflinities with the Sertularidee.

Since the genus was instituted by Hineks in IS68' it has been recognized by practically
every writer that has discussed it or had oceasion to mention the type species. Mr. Paarmann,
who carefully investigated the opercula of this and other Sertularidee, found that the opereulun
consists of a single functional adeauline thap, and that the margin was produced into a stationary
*collar™ on the adeanline side.

KEY 70O TINE AMERICAN SPECIES OF THE GENUS HYDRALLMANLA.

Hydrothece distinetly flask shaped, distal ends mueh constricted, aperture round Co o oo oo oo o .. franciscana.
Hydrothece more nearty tubnlar, distal ends not distinetly constricted and not round.
Sach hydrotheca in a group reaching above the middle of the one next above it oo . ..o .. .. . Jaleata.
Each hydrotheca in a group not attaining the level of the middle of the next one above _...oo oo . distans.

HYDRALLMANIA FALCATA (Linnaus).

(Plate XXX VI, figs, —4.)

Siclle Coralline Eviis, Essay Nat. 1ist. Corallines, 1755, p. 12

Sevtularin faleata Taxxxvs, Svstema Nature, 1758, po S10

Sertularia stipulate 1N wvs, Systema Natnrie, 17538, p. 813,

Sertularia fadento 1axs xrs; Systema Naturee, 1761, p. 541,

Sertudaria fuleata TTorrreyy, Natuurlyke Historie, XV, 1761-1773, . 546.

Sectularia foleata Pavias, Blenchus Zoophytorum, 1766, . 144,

Sertulavin faleate LINNEUs, Systema Naturie, 12th «d., 1767, p. 1309

Sertularin faleata Bovpagrr (Pallas), Lyst der Plant-Dicren, 1768, p. 180,

Sertularia foleata Magarrei, De Plantis Zoophytis, 1776, p. 30.

Sertulariu fuleata Groxovivs, Zoophylacium gronovianum, 1781, p. 354

Sertudarie fuleata Faris and SoLaxper, Nat. [Tist. Zooplh., 1786, p. 42.

Sertalaric fideate WinkiNs and Hexpsr (Pallas), Charakteristik der Thierpflanzen, 1787, p. 183,
Sertularia fuleata Guerly, Systema Naturee, 13th ed.; 1788, p. 3849,

Plualiria faleata Tisprg, Die Pllanzenthiere in Abbildungen, 111, 1788-1830, . 224,
Sertulnria fuleate BERgENnoUT, Synops. Nat. ITist. Great Britain, 1, 1789, p. 217,
Sertularia faleata Esvir, Fortsetzungen der Ptlanzenthiere, 11, 1794-1806, pl. 1.
Sertulria faleadn Bose, st nat. des Vers, 111, 1802) p. 95,

Sertularic faleat Tewron, British Fauna, 1807, p. 213,

Sertularicd foleata anesox, Cato Anim. Class Vermes, 1811, p. 564,

Pennaric (Sertularia ) faleata OxeN, Lehrbuch der Naturgeschichte, 1815, . 94,
Plumalaria fideata Lavanex, 1ist. nat. des anim. sans Vert., 1816, p. 125,
Aglaophenia foleata Lanovkovy, st nat. des Polypiers, 1816, p. 174,
Sertidaria faleata Stew kT, Elements Nat. Hist. Anim. Kingd., 11, 1817, p. 443,
Sertularia falcatie Senwelacer, Handbucelh der Naturgeschichte, 1820, p. 427.
Plionudaria faleata Fresise, British Animals, 1825, . 546,

Seetnlaria fulcata Bose, Hist, nal. des Vers, 1830, p. 110,

Plumularice faleato Jonssron, Trans, Neweastle Society, 11, 1852, . 254,
Phunalarin faleate pr Brasvivee, Mannel ' Aetinologie, 1834, p. 477.

! British TTvdroid Zooplivtes, 1868, p. 273,
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Sertuderie faleale OKeN, Agemeine Natnrgeschichte, 1835, p. 79,

Plumularie faleata Lavanrcek, Histo nat, des anim. sans Vert,, 2d ed,, TE1S36, p. 16
Plnudaria fuleata Covent, Cornish Fauna, 11, 838, p. 30.

Phanularia faleata Hassavn, Aun. and Mag, VI IS41, p. 169,

Plumenlaria fideata MacciLuiveay, Ann. and Mag., 1X, 1842, p. 464,
Phonularie faleatee JyNpyax, Aan. amd Mag., X, 1842, p. 20

Sertwdaria ( Plunndaria) fuleate Danye, Rave and Remarkable Animals of Scotlaml, [847, p. 176,
Plunadaria falesata Jousstos, British Zoophytes, 2d ed., 1847, p. 90,
Plumalarica falcata Srivesox, Marine Invert. Grand Manan, 1854, p. S,
Phanolaria faleata Packacp, Canadian Naturalist, Dec., 1863, p. 4

Sertularie faleata A, Aaassiz, North American Acalephay, 1865, p, 141,
Plumudaria faleata v ax BeNebEN, Fauua littorale de Belgique, 1866, p. IS7.
Hydralimania foleata Thizews, Britisl Hydroid Zoophytes, 1868, p. 273,
Hydralbnania faleata Veriiu, Invert. Vineyard Sound, 1871-72, p. 408,
Hydrallmania fuleate Go O, Sars, Bidrag til Kundskaben, 1873, p. 18,
Hydradlmania faleate VERRILL, Proe. Am. Assn, Adv. Sei., 1878, po 364,
Hydvadlmoniu faleata Scuvrze, Nordsee Exped., 1874, p. 132,

Hydrallinania faleata Mclxtosi, Aun. and Mag., 4th Ser., X1, 1874, p. 214,
Hydrallmania fideata VEgrin., Amer. Journ, Scicand Arts, VL ISTS, po 44,
Hydrallmania faleate Wintiner, Naturhist, Tidsskrift,, 1880, p. 251,
Hydrallimania faleata Beran, Goplepolyper fra Kara Havet, 1887, p. 337,
1Dydrallmania faleate Dresen, Tektonische Stidien, 1890, p. 209.
Huydrallimaaia fideada MAarkTaxNer-TurNeErersciier, Hydroiden des k. k. naturbist. Hofrousemms, 1890, p. 255,
Hudrallmania faleate Levisses, Vid, Udb, ¢ Hauehs ", Togter, 1893, p. 387,
Hydrallimania faleala Crawronrn, Ann. and Mag., 6th ser., XV, 18835, p. 261,
Hydrallmania fideata Tharreavs, Hydromedusen Helgolands, 1897, p. 451,
Hydrallnenia faleata Boxxevie, Norwegian North Atlantie IExped., 1809, 1. SN,
Hydvallmania faleata Nerrixa, Hydroids of the Woods Hole Region, 1901, p. S64.
ydrallinaaia foleata 1 arcrrr, American Naturalist, 1901, p. 392,

Hydrallmania faleate 11arrravs, Hydroiden aus den Stillen Ocean, 1901, (o 855,
Iydrallncaia faleate WinTeaves, Marine Invert. Eastern Canada, 1801, p. 27,
Iplralbndie fuleata Senvspssox, Bidrag islandske Tydroider, 1902, p. 63,
Hydrallinania faleata Towrgy, Hyvdroida of the Pacitic Coast, 1902, p. 13.

Trophosome. ~Colony when typically developed assuming an exceedingly graceful panicled
form, and attaining a livight of a foot or more.  Main stem not fascieled. spirally twisted, desti-
tute of hydrothece, divided inte irregular internodes. the tendeney being to hear a branch to
each iuternode, but there is an oceasional intermediate internode.  Branches arranged in a more
ar less regular spival, and themselves giving forth regularly alternate hranchlets which ocenpy
twa planes which meet the hranch at nearly a right angle.  Branches and hranchlets hearing
hydrotheear and divided into rather brregular internodes, each of which bears a number of
hydrothece.  1ydrothece tubular, arranged in groups on frout of branches and branehlets, their
bases in line, their distal portions bending eracefully to the right and left alternately. as viewed
from above, the top of ane 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 bhranches and proximal puarts of
branchlets, ovate, with several indistinet longitudinal Huoes or ribs, ending in a short tubular neck
and round aperfure,

Distribution. —Nery abundant in rather shallow water on New lingland coust: Labrador
(Packard): Grand Manan (Stimpson); British consts (Allman); Belgium (van Beneden): Nor-
way (Sars); Helgoland (Hartlaub): Polar Sea (Bergh): Tveland (Saemundsson); Denmark (Winther).

Although usually found in shallow water, this species was found at o depth of 1,100 fathoims
hy the Norwegian North Atlantic Expedition (Bonnevie).



126 AMERICAN HYDROIDS.

HYDRALLMANIA DISTANS Nutting.

(Plate NXXVIII, figs. 5-9.)
Hydrallmania foleata Caukiss, Hydroids from Puget Sound, (899, p. 362,
Hydrallmania distuns Nerrise, Hydroids from Alaska and Paget Sonnd, 1899, p. 746.
Hydradlmanin distans Hagrvave, Iydroiden ans dem Stillen Ocean, 1901, p. 855,
Hydrallmeanic distans Torrey, Iydroida of the Pacific Coast, 1902, p. 70.

Trophosome. — Colony of erect, straggling habit, attaining a height of about 6 inches.  Stem
not fascicled, spirally twisted, slender, wiry. divided into irregular, nsually long internodes,
the tendeney being to have a branch on each internode.  Branches distant, spirally inserted in
full-grown specimens, irregularly alternate in young specimens. borne on processes from the
stem in the axils of which a hydrotheea 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: branchlets divided into irvegular internodes, each
of which hears from two to six (usually four) hydrotheca on its upper side.  Hydrotheca tubular,
flattened, not noticeably gibbous below, inserted in a line on the upper sides of bhranches, their
distal portions bending gracefully to the right and left alternately. the top of one not reaching to
the middle of the one immediately above 1it: marein much flattened, the corners angulated; aper-
ture a much flattened oval or crescent.  Operculum of a single abeauline flap.

Gonosome.—(Not heretofore deseribed.)  Gonangia borne on front ot hranch, broadly ovate,
flattenced, with a wide aperture, distinet pedicel, and apparently without the meridional lines seen
in /1. fulcata.

Distribution.  Puget Sound (Nutting).  Dredged by the Young Naturalists® Society.

Since this speciex was orviginally described 1 have obtained additional material through
the kindness of Prof. Trevor Kineaid, and have very carefully compared it with specimens of
11. fulcata from Plymouth, England. with the result of confirming me in the opinion that the dif-
ferences pointed ont hefore are quite constant, and that /7. distans is a good species,  The shape
of the hydrothecw of //. frunciscana, as described and fignred. is constantly different from that
of 11, distans, being flask-shaped and twice as broad in the gibbous lower portion as at the aper-
ture. But a single gonangium has heen found. and it is possible that it may have been fattened
artificially, making the figure misleading.

Type stides.—Cat. No. 19808, U. S0 N. M. Cat. No. 18732, Museum of the State Uni-
versity of [owa: also in the collection of the author.

HYDRALLMANIA FRANCISCANA (Trask).

(Plate XXXVIII, fig. 10.)
Plunnlaria franciseana Trask, Proc. Cal. Aead. Seis, 1, 1857, p. 115,
Plumularin gracilis MUrray, Ann. and Mag., 3d =er., V, 1860, p. 251.
Sertularie gracilis Acassiz, North American Acalepha, 1865, p. H5.
Foplradlmania franciseana Crark, Hydroids of Pacific Coast, 1876, p. 260.
Iydrallmania franeciseana HarTLAre, Hydroiden aus dem Stillen Ocean, 1901, 1. 355,
Iydrallmania franciscana Torrey, Hydroida of the Pacific Coast, 1902, 1. 13,

** Polypodom 6 or 8 inches high, color corneons, alternately branched. the hranches pinnated,
one branch to each internode of the stem.  The pinnwe rise one above the other, are pointed, and
support three cells at each joint.  On two specimens four cells have heen met with, but may be
regarded as an exeeption rather than otherwise.  The pinnaare dichotomously hranched in adult
specimens.  Cells lagineunlate, smooth, firce, slightly decumbent: the attachment of the base is
marked by a slightly elevated rounded rim; apertiwves round and smooth.”

* Bay of San Franciseo, among rejectimenta of the beach.™

I have not seen thix species. and have here inserted the original deseription.

LPluncidaria graeilis Murray is doubtless the smme species as 74, frncdscana, as Doetor Clark
coneludes, I the eharvacter given by Muray. three cells at each joint. is at all constant. the
author can not vegard /1. franciscanu as a synonym of /1. puleatu, in which the average is
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uniformdy nmueh higher.  Both Murray and Trask speak of the hydrothece heing supported
by a sort of triangular buttress (Murray), or a slightly elevated rounded rvim (Trask).!  Murray
adds that the gonangia are oblong-oval.

SELAGINOPSIS Allman (modified).

Trophosome.—Hydrothece arvanged 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 hydrothecn
turned alternately to the right and left.  Operculum of a single abeauline tlap.  Internodes long
or ahsent. ;

(fonosome.— Gonangia usually obovate, without internal marsupiam or external ornamen-
tation.?

This detinition of the genus is more comprehensive than the oviginal by Alman.*  This
writer proposed two new genera at the same time, Selaginopsis to include forms with several
rows of hydrothece set on simple branches, and Zericladium to include forms with several rows
af hydrothecie set on bifurcating ramuli.  In 1578 Mereschkowsky, without having seen Allman’s
paper, proposed the genus Lolyserias to include sertalarians with hydrothece arranged in several
rows on the branches, but which are hiserial on (he stem.  Later, but during the same year, he
wrote another paper! in which he acknowledged the priovity of Allman’s genevie name Nelagin-
opsis, but proposes to include in that genus the forms that Allman put in Doveladaon, A little
later, 1800, Marktanner-Turneretsehier® recognized the genus substuntially  as defined  hy
Mereschkowsky. In £593 Levinsen® in pursuance of his policy of relying entirely on the char-
acters of the hydrotheeal margin and operculum, included the species here considered as belong-
ing to Selaginopsés in the genus Thuiarie, on account of the single-flapped abeauline opereubun.

The genus Neluginopsis as above defined seems to e to be a perfectly tenable group, indeed
one of the best genera in the fumily Sertulavidie, s atlinities arve evideutly with 77 uiaria, from
which, however, it is sharply diflerentiated by the arrangement of the hydrothecee.

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-
thece of the stem are arranced in two opposite series, as in Zhwiaria, and in some cases this is
true of the proximal parts of branches.  But in these sume species the hydrothecae on all but the
proximal parts of the branches are polyserial, furnishing a pertectly evident character for
generie identification.

KEY TO AMERICAN SPECIES OF THE GENUS SELAGINODPSIS,

The hydrothece in o given row not turning alternately to righit and Jeit.
Distal ends of hydrotheee distinetly exserted.

Margin with twe distinet teetdy oL oo i iieicaeecan-- mrabilis.,
R R 3R X T o B0 o I IS i S 3 o1 2 S S 90 ST 16 2 S I I i R sy e pinaster.
Distal ends of hydrotheci not greatly exserted.
(R F L T RO et S0 R S8 6 a0 068 o o o d8eaBBeatns SHBBa S oo o coo b triserialis,
Iydrothece in four rows.
Stem and hranches geniculate, branching regularly compound . oo oo oo oo L. plimifornis.

Stem and branches not genicenlate, branchies not regularty compound:
Two pairs of branches to each internode of stem

cedrina.,

Stemt very heavy and woody.  Nodex deep, accompanied by annulations. oo oo ... pinnata.
Jenosarcal canals in branches very regular and four in number.  Gonangia with numerous very
eTip e T DT L - RS SEA  JBBE . oo oo oo 0aan00 dboooooBBbos oo o dla oo BEEEEE BESSSSAS o oo ornala.

Annals anl Magazine, 3d ser., V, pl. xu, fig. 1o, represents each internode of the Dranch as bearing three
hydrothecie, in one case two, which contirms Trask’s deseription and figure,

2The known exceptions among Amerivan species are S, ornata and S, cedrina,

3. JTournal of the Limuvan Society, Zoology, XTI, IST4, p. 272,

$New Hydroida from Ochotsk, Kamtschatka, and other parts of the North Pacific Ocean, Anuals and Magazine
of Natural ITistory, 5th ser., 11, 1878, p. 434,

5Hydroiden des k. k. naturhistorischen Holmuseunms, 1890, . 242,

¢ Meduser, Ctenophorer og 1lydroider fra Gronlands Vestkyst, p. 195,

5125—pr 2—04—-9
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Hydrothec:e normally in more than four rows.

Iy drothééa in fhnpBr i yows . .- ooooCTiniL ot cylindrica.

Hyvd rothcorainbRiNalnldi: 1 Tikrore — -~ ST S S RS obsoleta.
Hydrothece in rows, distal ends turning alternately to the right and left as in Hydvallmania,

Uydrothecie in fONr TOWS - oo hartlawhi.

ITydrothecse in tWo FOWS _ .. ittt ieeiiiiiiieiiaiaeenaoaneaoanes aliernitheen.

SELAGINOPSIS MIRABILIS (Verrill).
(Plate XXX VI, figs, 11-12.)

Diphasin mirabilis Verrivy, Amer. Journ. Sei., 3d ser., V, 1872, p. 9.
Diphasic mirabilis Vermne, Trans, Conn, Acul. Arts and Sei., 1L PL 1875, . 55,
Diphasic mirabilis Crarg, Alaskan Hydroids, 1876, p. 219,
Polyserins hincksii MerEsciikowsky, Ann. and Mag., 4th ser., XX, 1877, p. 228
Nelaginopsis mirabilis Noryax, Ann. and Mag., 5th ser., 1, 1878, p. 355,
Selaginopsis mirabilis MErEscuxowsky, dnn. and Mag., 5th ser., 11, 1878, p. 445.
Selaginopsis mirabilis KircneNpaveRr, Nordische Gattungen, 1884, 1. 12,
Selaginopsis mirabilis Bera1r, CGoplepolyper Ira Kara Havet, 1887, p. 837,
Sertularia mirabilis Levissex, Vid, Meddel, naturh. Foren., 1893, p. 191,
Selaginopsis mirabilis Boxxevig, Norwegische 1lydroiden, 1898, p. 12,
Selaginopsis mirabilis Nvrnna, Hydroids from Alaska and Puget Sound, 18949, p. 741,
Selaginopsis mirabilis Boxxevig, Norwegian North Atlantic Exped., 1899, p. 85,
Selaginopsis mirabilis Hartravs, Hydroiden aus dem Stillen Ocean, 1901, 1. 535,
Selaginopsis mivabilis Torrey, 1lydroida of Pacific Coast, 1902, p. 70.
Sertwdarie wirabilis SEMrNDssoN, Islandske Hyvdroider, 1902, p. 63.

Trophosone.—Colony plumose, attaining a height of 4 or 5 inches.  Stem thick, not fascicled,
simous or weakly geniculate, without nodes for the most part, although an oceasional one is to
be seen. .\ row of hydrotheca on opposite sides of the stem, there heing three between
adjacent branches.  Branches alternate, oceasionally dividing into hranchlets, with a shallow node
dividing them from the stem process on which they are horne and which hears two opposite hydro-
theea on the proximal side of the node. Ovdinarily there are no other nodes.  Hydrothecw 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 teeth.  Operculum of two valves or flaps.

Gonosome.— Gonangia horne on the bhranches, obeonic when young, when mature oval, and
having a very broad, round terminal aperture,

Distribution. —Ta Have Bank, Nova Scotia (Verrill): Hagmeister Island, Bering Sea (Clark):
Popott Straits, Shumagin Islands (Clark); Puget Sound (Nutting).  White Sea and Polur Sea,
60 fathoms (Mereschikowsky): Polar Sea (Bergh): Norwegian Coast (Bonnevie): West Coast
Greenland (Levinsen); Teeland (Seemundsson); AZbatross Station 2584, Iat. N 34 45" 207, long.
W. 75 3% 107, 25 fathoms: Station 2865, lat. N. 48 12/, long. W. 122 4%, 40 fathoms.

This is a very well-marked species, and the only one of the genus that [ have seen with
hydrotheee on the process that bears the branches.

Zype.—1In the collection of the UL 5. National Museum?

SELAGINOPSIS PINASTER (chechin).
(Plate XXX VIII, tig. 13.)

Sertularie pinaster Lerecmx !, Acta Aead. Petropolitanae, 1783, p. 223,
Sertularia pinus GMELIN, Systema Naturie, Linmeus, 1788, p. 3846,
Sertularia pinus Bosc, Hist. Nat. des Vers, 111, 1802, p. 93.
Sertularia pinaster Lavorroux, Hist. des Polypiers, 1816, p. 197,
Sertularia pinws Kirenexraver, Nordische Gattungen, 1884, p. 11,
*Danach erheben sich aus krieschenden Wrzelfasern, meist eintache, suweilen unten geteilte
evlindrische Stimmehen bis 6 Zool hoch.  Sie sind his gegen die Mitte ihrer Hohe dunkel-braun,

'The name Sertuluria pinaster was used for another species, now Diphasia pruaster (Elis and Solander), and
was in general use at the time that Gmelin prepared the thirtcenth edition of the Systema Naturie (1788).  The
Nevtularia pinaster of Lepechin was not then generally known, and Gmelin retained the name for the Seetaluria pinaster
of Elbis and Solander, giving a new name, S. pinus, to Lepechin’s species. The law of priority, however, makes it
necessary to retain the name Serfularia pinaster for Lepechin’s species,
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werden aber nachi oben zu heller und sind unvegelmassig getiedert.  Die Fiedern sind fidhich,
schlafl und mit mehreven, oft 6 Reihen von Hydrotheken besetzt.  Diese sind eiférmig, sind aber
oben mit einem vorragenden Tlals versehen, auf welchem sich die Mundéflnunge betindet.  Die
(ronotheken sind schlauchartig (utriculares), meistens angeschwollen, fast durchsichtig, haben
cine runde. von einem wulstigen Rand umgabene Otfnung und sitzen oft zu heiden Seiten der
Zweige, dicht gedriingt, (ast dachziegelformig.™

Distribution.—Siberian Polar Sea (Lepechin): St2 Paul's Island (AL and AL Nranse).

The identity of this species is doubtful.  The foregoing deseription is quoted entire from
Kirchenpauer and is the only good deseription that I ean find.  Kirchenpauer hases his deserip-
tion on a fragmentary speeimen found in the collection made by A and A. Krause in Bering
Sea.  His drawing, which I have copied, shows an irregularity in the distribution of hydrothec:we,
which are vepresented as not in regular vertical series, not found in other species of the genus.

Otherwise it wonld seem likely that S, pluaster and S, eylindrvica Clark were identical. It
does not seem likely that N, pinaster is the same as [evicladinm bidentatum. as suggested by
Kirchenpauer, the latter species having well-marked Jateral hydrothecal teeth, which are not
indicated in Kirchenpauer's deseription or drawing of S, pinus.

SELAGINOPSIS TRISERIALIS Mereschkowsky.

{Plate XXXINX, tigs, 1-2.)
Nelaginopsis triserialis MEsEscHRoWsK Y, Ann. and Mag., 5th ser., H ISTS, po 4385,
Neluginopsis teiserialis Kirenexratver, Nordische Gattungen, 1884, p. 14
Sertudaria incongrua Torgey, Mydroida of the Pacifie coast, 1902) p. 69.

Trophosomne.—Colony attaining a height of about 2 fuches.  Stem straight, with distant and

-
u
irregular nodes, and two rows of completely innmersed hydrothecie on opposite sides.  Branches
with a pinnate appearance, hut really arranged in an open spiral. borne on short processes from
the stem that do not bear hydrotheca, with very distant nodes or none.  Hydrotheca in two
rows on proxinal portion and in three rows on distal portion of each branch, where they also
follow a spiral arrangement, more distant from cach other than is common in the genus, there
being often a considerable spuce hetween successive hydrothecar and also bhetween 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 adeantine flap.

Gonosome. A single distorted gonanginm wus present in the specimen described; oblong-
oval in shape, with a large terminal aperture. 1 believe it has not heen deseribed hefore.

Distribution. — Kanchatka (M. Kastilsky): San Pedro, California (Torveyv): . 1/batross Station
2008, lat. N. 34 25" 257, long. Wo 1200 2000 31 fathoms.

This is the most southern locality for this genus on the Pacific coast.  Torrey regards this
form as showing an intergradation between 77ocdaric and SNelaginopsis. Several species of
Nelaginopsis, however, have but two rows of hydrothecwe on the proximal part of th: branches,
the other rows being intercalated distally.

Lype.—In the collection of the Academy of Sciences, St Petershure.

SELAGINOPSIS PLUMIFORMIS, new species.
{Plate XXXINX, fig. 3.)

Trophosome.—Colony branching in a regular symmetrical compound manner. and attaining
a height of about 4 inches,  Stem regularly geniculate, irregularly annulated in proximal
portion, divided into very irregular internodes by distant nodes, with a row of immersed
hydrothecwe on each side.  Primary branches alternate. borne on short processes from the stem,
there heing three hydrothecne on the stem between adjacent proeesses; a very short hasal
internode intervenes between this process and the first hydrotheca 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 hydrothece on each side.  Secondary branches regutarly alternate,
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horne on processes from the primary branches, not divided into internodes.  Hydrotheew in
four cquidistant rows, tubulur, larger below, almost completely inmersed, margin oval,
compressed into angles at the sides, the hottom of one hydrotheca usnally heing below the level
of the top of the one below it.  Operculun of a single abeauline flap.

(Gonosome.—Not known.

Distribution.—The only speciinen known was found in the United States National Musewn
collection, labeled lat. N. 60 22/, long. W. 168" 45, Lieut. George N. Stoney, U, 8. Navy.

This species almost exactly agrees with S, pacefica Mereschkowslky in the shape and
disposition of the hydrotheea, but diflers strikingly in the mode of branching, heing the only
Sclaginopsis that I have seen with true compound hranching in which the stem, primary hranches
and secondary branches hear the relations to each other that we find in the shaft barb and
barbules of a feather.

Type slides.—Cat. No. 19516, U. S, N ML Cat. No. 18740, Muscum of the State University
of Towa; also in the eollection of the author.

SELAGINOPSIS CEDRINA (Linnzus).

Sertularia cedrina LINNEUS, Systema Natunie, 1758, p. 814,

Sevtwlaria cedrine Hourruyn, Natunrlyke Hist., XVII, 1761-73, p. 577.

Sertularia cedrina Parnvas, Elenchus Zoophytorum, 1766, p. 159,

Sertularia cedrine LinNxgvs, Systema Naturie, 1767, p. 1313,

Sertuiaria cedrinag Bonparrr, Lyst der Plant-Dieren, 1768, p. 1735

Sertoluria cedrine WiLkixs and Hegrsst, Charakteristik der Thierpflanzen, 1787, p. 177,
Sertularia eedring GneLIN, Systema Nature, (Linnacus), 1788-93, p. 8857.
Sertudaria eodring Bose, 1ist. Nat. des Vers, 111, 1802, I1, p. 100.

Nigellastrum (Sertularie) eedrina OxexN, Lehrbueh der Naturgeschichte, 1815, p.
Sertalurio cedrina LaMouroux, Ilist. des Polypiers, 1816, p. 196.

Neluginopsis pacifice. MEREscTRowsKY, Ann. and Mag., 5th ser., I1, 1878, p. 438
Selaginopsis ecedrina KIRCHENPAUER, Nordische Gattungen, 1884, p. 8.

1954

“ Trophosome.—Hydrocaulus slightly curved, divided into regulwr internedes.  Branches
arranged alternately on two sides of the principal stem, two pairs on each internode, divided into
five internodes, constricted at the point of attachment and at the internodes.  Kach branch bears
one or two, rarely five, secondary hranches. IHydrothecar eylindrical, alinost 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 in a spiral, the hydrothecwe of each series
following one another immediately without leaving any free space or interval.

© Gonosome. —Gonangia arranged in two or three series, of an oval form. narrowing grudu-
ally toward the base, and truneate at the apex.  The surface ix ribbed.”

Distribution.—Kamchatka (Linnaus); Metschigman Bay (Mereschkowsky): India Point,
Bering Sea (Kirchenpauer).

I have not seen this species, and have copied the most complete description that T could find,
that of Mereschkowsky.  Kirchenpauer® presents such strong evidence that the S. pacipica of
Mereschkowsky is identicul with Sertwluric cedrina Linneus that T have here conformed to his
view.

SELAGINOPSIS PINNATA Mereschkowsky.

(Plate XXXIX, fig. 6.)
Selagimopsis pivecata. MERESCTIKOWSKY, Ann. and Mag., 5th ser., I, 1878, p. 436.
Selaginopsis pinnata Kircngexpaver, Norvdische Gattungen, 1884, p. 14,

Trophosonie.—Colony plumiform, attaining a height of ahout 6 inches.  Stem not fascicled,
but very heavy and woody, divided into internodes which are fairly uniform in length on prox-
imal portion and less so on distal portion: nodes very deeply cut. each accompanied by two or
more regular annulations; stem hearing two opposite rows of hydrothecie and two opposite rows
of branches.  Branches borne on very short processesof the stem, and very deeply constricted at

1 Nordische Gattungen nnd 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 each other, being sometimes opposite and sometimes subopposite, subalternate or alternate; no
nodes.  Hydrotheew in four series forming regular vertical rows. those in a given row heing
separated by about one-fourth their length, the fourseries heing placed so that not only a vertical
but also a spiral arrangement of hydrothecwe can be traced: individual hydrotheewe rather short
and stout, broader below. with a bracket-shaped chitinous thickening at the bottom, and an oval
aperture which sometimes shows slight angles at the sides; operculum a single abeauline lap.

(fonosome. —Not known.

Distribution.—Port Ajan (M. Wosnessensky); St. Pauls Island, 23 fathoms (Kirchenpauer);
Albatross Station 3558, lat. N. 56 5%/, Tong, W. 170 09, 25 fathowms,

The specimen from Station 3558 answers quite exactly to the original description of
Mereschkowsky, except that the armngement of the branches seems less regulur than his
description would indicate.  The color of the colony is light hrown, lightening on distal parts
to a brownish bufl.

Lype.— In the collection of the Academy of Sciences, St. Petersburg,

SELAGINOPSIS ORNATA, new species.
(Plate XL, figs. 1-3.)

Trophosome.— Colony plumose. attaining a height of about 44 inches,  Stem, straight, thick,
more attenuated in proximal portion, divided into irregular internodes by nsnally distant nodes;
cenosare eanaliculated.  Branches on opposite sides of stem and borne on short and ineonspie-
uous processes, irregular in disposition, being either opposite or alternate. closely approximated,
there heing recularly but two hydrotheeans between adjacent hranches; cwenosare of bhranches
very regularly canaliculated, there being four canals running throngh each branch, each canal
supplying a row of hydrothecw; branches not divided into internodes, but themselves often
branching to form terminal branchlets.  Hydrothecwe in four regular and equidistant rows, and
also in spirvals, eylindrical, almost entirvely tmmersed, nothing but the margins being free; aper-
ture oval, nearly round, with shallow lateral teeth and evident sinuations; operenlum a single
abeauline flap.  The top of one hydrotheca does not reach quite to the bottom of the one above.

(Fonosome.— Gonangia horne in rows on front of branches, each heing inserted just below
the hase of an hydvotheca. obconieal, long. produced into a rather slender pedicel below, and
bearing about eight remarkably long, biturcated arms or processes above, whieh curve inward
toward cach other at their distal ends so as to form a sort of pseudo-marsupium above the hody
of the gonangiun.

Distribution. — Albatross Station 2543, lat. N. 537 56, long. W. 1657 56'. 45 fathoms.

In its trophosome this species is closely allied to 8. piwnata, trom which it differs in the
regular arrangement of coenosareal canals in the branches and also in baving but two hydrotheew
between adjacent hranches.

Lype stides. —Cat. No. 19514, U.S.NNL - Cat. Noo 18738, Museum of the State University
ol lowa; also in the collection of the author.

SELAGINOPSIS CYLINDRICA (Clark).

(Plate XXXIX, figs. 7-8.")

Thuiaria eylindrica CLark, Alaskan [lvdroids, 1876, p. 226,

Selaginopsis eylindrica MeErescnkowsky, Ann, and Mag,, 5th ser., II, 187s, p. 445,
Selaginopsis eylindrica KizcueNvaveg, Nordische Gattangen, 1884, p. 12,

Thuiaria eylindrica Muepocir, Expadition fo Point Barrow, 18NS, p. 166,

Selagivopsis eylindrica MARKTANNER-TURNERETSCITER, Hydroiden Hofimusenms, 1890, p. 243,
Nelaginopsis cylindrica Cankixs, Some Hydroids from Puget Sound, 1599, p. 362.

3o

Selaginopsis eylindrica 1EarrLavg, Hydroiden aus dem Stillen Ocean, 1901, p. 554,

Trophosome.—Colony attaining a height of about 5 inches. plumose.  Stem slender basally,
enlarging distally, internodes long and irregular, regularly geniculate, a row of hydrotheer on
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opposite sides. Branches alternate, borue on short, thick processes from the stem, sometimes
unbranched, often dividing once and occasionally beaving regularly alternate hranches, as does
the stem: nodes very distant or absent.  Hydrotheew tubular, arranged in four rows on proximal
parts of branches and in six (rarvely eight) rows on distal parts, closely approximated, entirely
inmmersed, narrowing toward the distal enrved portion and ending in a smooth toothless margin
and oval aperture: opereulum a single abeauline valve.  The number of rows on a branch is
suddenly inereased from four to six by the intercalation of two new rows between the old ones.

(fonosome.— Unknown,

Distribution. Port Moller, Alaska; IHagmeister Island, Bering Sea: Chirikofl Island,
Chiachi Tslands (Clark), Poget Sound (Calkins), DBristol Bay, Alaska (collected by €. 1. MeKay),
Aretie Ocean (Murdoeh).  Depth ranging from the shore line to 17 fathoms.

This appears to be a well-marked species, about which there has heen little ditference of
opinion. It is the one most abundant on the North Pacitic const.

Type— I the collection of the U, S National Museumn.

SELAGINOPSIS OBSOLETA (Lepechin).

(Plate XXXIN, figs. 4, 5; X1, fig. 4.)
Sertularia obsolein Lepecniy, Acta Acad. Petropol., 11, 1775, P't. 2, p. 137,
Sevtadaecia obsoleta GMELLY, Systema Nature (Linniens), I788-1793, 1. 5846,
Sertulacia obsolete Bose, Hist. Nat. des Vers, 1803, p. 93,
Sertularie obsoldta Lavovrovy, ist. Polyp. Coralligenes, 1816, 1. 197,
Polyserius ylacialis MeRescuuKowskY, Ann. and Mag., 4th ser., XX, 1877, p. 228,
Polyserias kineksit MEREsCHRKOWSKY, Ann. and Mag., 5th ser., 1, 1875 . 337,
Neluginopsis hineksti MErEscaKowsKY, Ann, and Mag., 5th ser., 11, 1878, p. 444,
Selaginopsis obsoleta KircmENraver, Nordische Gattungen, 1884, . 10,

Trophosome. Colony attaining a height of about 4 inches.  Stem thick, slightly genieulate,
divided into irregnlar internodes, the tendency heing toward an arrangement in which there are
two branches to an internode, with an ocensional very deeply ent node, particularly on the distal
portion, and also very shallow annnlations 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 Ly very deep nodes:; otherwise the nodes are almost entirvely absent.
Hydrothece arranged in six regular series so that they form both vertical rows and spirals,
tubular, rather short, broader at the base, and narrowing distally to the smooth margin and oval
apertures there are no marginal teeth, and the operculum is composed of a single abeauline Hap.

There is usually a distinet space intervening between the top of one hydrotheea and the
bottom of the one inunediately above it.

* (Gonophores in a young state in the form of a reversed cone, just as in 2% wirabilis, hut
generally smaller.  In the adult state they retain their conical form, but the cone becomes larger
and more clongated; below, it is attached by a short peduncle; above, it is truncate, with the
margins much rounded, and furnished with a tube of very inconsiderable length, which is
scarcely observable, and much narrower than in the preceding species. The gonothece of this
species are never present in such abundance as in 22 wirabilis.”

Distribution. — Polar Sea (Lepechin); White Sea (Merveschkowsky): St. Pauls Island, Bering
Sea, 23 to 25 fathoms (A and A, Krause); Albatross Station 3508, lat. No 58 337, long, W,
164° 49, 23 fathoms.

Kirchenpauer, who had access to the type specimens of S obsoleta in the Leipsic Museum,
declares that the N. Zincksii of Merveschkowsky is a synonym of this species.

Not having the material upon which to base a decision, the present writer adopts the position
taken by Kirchenpauer, as that writer had the advantage of studying Lepechin’s type.  The
above description of the gonosome is quoted entive from Merveschkowslky.!

Type.—1In Leipsic Museum.

' Annals and Magazine of Natural History, 5th ser., 1, 1875, p. 837,
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SELAGINOPSIS ALTERNITHECA (Levinsen)

(Plate .\;l,, figs. 5-7.)
Thwaria alternitheca Levissex, Vid. Meddel, natarh. Foren., 1892, p. 32,

Trophosome. —Colony attaining a height of about 5 inches.  Stem spirvally 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 tlabellate structure
resembling somewhat the branches of 7hwiaria thja.  Nodes usually absent. except that there
i a sharp constriction at the base of each branch and hranchlet.  Hydrotheen very stout, much
broader helow than above, arranged in two rows on the sides of the flattened branch, each row
thus occupying an edge ol the hranch. the hydrotheca of @ given row having their distal ends
bent alternately to the right and Yeft as in ydrallinania; margin without teeth, aperture round,
operventum a single abeauline Gap. The top of one hydrothecn rises a little above the base of
the one next ahove.

(fonosome. —(Gonangia horne on basal portions of bhranches. elongute oval, abruptly truncated
at distal end, with a very hroad aperture and no neck.

Distribution.— Davis Straits, 100 fathoms (Levinsen).

The above deseription of the main stem and manner of hranching is taken from Levinsen's
acconnt and figures, the remainder being from a specimen (fragmentary) from the type loeality
kindly sent me by Professor Levinsen.  The species is a very well marked one and looks like a
double /lydralliania.

Type slides. —Cat. No. 19309, U.SON DML Cat. Noo 18733, Musewmn of the State University
of low:a: also in the collection of the author.

SELAGINOPSIS HARTLAUBI, new species.
( Plate X1, fig. 8.)

Trophosome.—Colony in type specimen, which is incomplete, about 4§ inches high.  Stem
divided into very long and irregular internodes. Two rows of completely immersed hydrothees,
which do not have their distal portions inclined alternately to the right and left. are on opposite
sides of the stem.  DBrauches irrecularly alternate. not ordinarvily dividing into branchlets,
internodes long, divided frowm the very short processes of the stemn by a deep constriction.
[ydrothece in four rows, each of which resembles in arrangement those found in Zydrallimania,
where the distal ends of the hyvdrothece are bhent alternately to the right and left.  Individual
hydrothece stout, tubnlar, completely immiersed, with the distal ends much constricted; margin
oval, without teeth orangles.  The bases of the hydrotheca: in a given row are not in alignment,
as in Mydralliania, and in some places the alignment is so distarbed that the effect of eight.
instead of fonr, rows is produced. In places hut two rows are visible in looking at a hranch
from above, and the hydrothece look is if implanted in pairs, the two of a pair having their
distal ends inelined the same way, as in fig. S

(Yonosonie.—Not known.

Distribution.— Mlbatross Station 3560, lat. N 567 407 Jong. W, 168 20°, depth 43 fathoms.

This remarkable hydroid hears a envions resemblance to what might be called o ** four-ply
Hydrallmania.  The type specimen is nich  damaged and overgrown with bryozoa, and
untortunately lacks the gonosome. )

Type slides.—Cat. No, 19812, U.S.NOM.L ;0 Cat. No. 18736, Museum of the State University of
lowa; also in the collectior of the author.

SYNTHECIUM Allman (modified).

Trophosome.— Branches opposite, nodes regulav,  Hydrotheea opposite or alternate, margins
smooth, round, often rinuned or reduplicated.  Operculum apparently wanting.

Gonosome.—Gonangin springing from the interior of hydrothecne, where they rveplace
hydranths.
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Allman’s original deseription of this genus was as follows:

“Trophosome.~—Hydrocaulus divided into internodes, each internode carrying a pair of
opposite sessile hydrothecw.

“(Fonosome.— Gonangia supported on peduncles which spring from the cavity of certain
hydrotheere, where they take the place of the hydranth.™

In his (Jallenyer Report, the same writer found reason to modify this definition, at least so
tar as the trophosome is concerned, as follows:

“ llydrocaulns divided into definite internodes, each internode carrying a pair of opposite
hydrothecze, or asingle hydrotheca which alternates with those of the internodes on each side of
it. ydrotheca adnate for a greater or less extent to the internode.™”

This genns was recognized by Bale in 18887 and by Marktanner-Turnervetscher in 1890,
who instituted the family Syntheciidwe for the acconmmodation 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 Sevtularella alternans and Nevtularia campylocarpum, 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 strietly opposite branches, all in a very definite group of species, we have a perfectly
well-defined generie group.  The main point of difficulty with the present writer is to determine
whether or not this group is of family rather than generic value, as held hy Marktanner-
Turneretscher.  The husing of genera on single characters is a proceeding that is very likely to
lead to error, while the grouping of several characters for generie differentiation is a mueh safer
and logical method.  As to the gonosome being chiefly interesting to the physiologist, it must
be said that in so far as this character is a morphological feature of great nsefulness in classifi-
cation, the systematist wonld be most unwise to relinguish it.

KEY TO AMERICAN SPECIES OF THE GENUS SYNTHECIUM,

Hydrothecse opposite.
Tlydrothewe tubular, curved in the gnadrant of a circle, oritice ronnd.

cach internode of stem bearing a pair of hydrotheen . oo o L L ........ tubithecum.
Internodes of stem without hydrotheems. oo rretune.
fHlroshdcatdonhiv@cnnyad Mo it Gkt i a S S IS marginatam.
TR0 T e T s et 28 s o AL S5 0 i T TS = ] A NSRS SRR S robustam.
TSR B 7 T P O e e e e e i, e - SRS GG B = o e S Coh S e SEEEaE 5606000500 Saas Saba eylindricum.

POINTS OF INTERGRADATION BETWEEN SYNTHECIUM AND OTHER GENERA.

With Sertwlaria, in the strictly opposite hydrothece and regular internodes.  The resem-
blance to suech species as S. desmoides Torrey is quite close.  The gonosome, however, is entirely
different.

With Sertwlarella, in alternate hydrothecw, as in S, eylindricun.  In this case the entire
absence of an operenlum will serve to identify the genus to which n given species belongs.
When the gonosome is present there is no trouble of course.

SYNTHECIUM TUBITHECUM (Allman).

(Plate X1, fig. 1.)

Sertwlaria tubitheca Avivax, Mem. Mus. Comp. Zool.,, V, No. 2] 1877, p. 24
Sertularia tubitheca Fewxes, Bull. Mus. Comp. Zool., VI1I, No. 7, 1881, p. 128,
Sertularia tubitheca Nvrring, Narrative Dahama Exped., 1895, p. S8

Trophosome. — Colony consisting of a monosiphonic stem with strietly opposite branches,
attaining a height of 15 inches,  Stem eylindrieal. divided into vegular, long internodes, each of
Journal of the Linniean Society, X 11, 1874, p. 265,
Challenger Report, The Hydroida, Pt. 2, 1888, 1. 77,
3 Procecdings of the Linniean Society of New Sonth Wales, 2d series, T, 1888, p. 766,
*Hydroiden des k. k. naturhistorischen Hofmusenms, 1890, p. 248,
5The Ttydroida of the Pacitic Coast of North America, 1902, p. 62,



THE SERTULARID.E. 1356

which bears a pair of branches on its distal end, below which are one or two pairs of hydrotheca.
Branches opposite, with a constriction at their origing divided into regular internodes, each of
which bears a pair of hydrothecie near its distal end.  Hydrothece opposite, long. tubular, regu-
larly enrved so as to form nearly a quadiant of a cirele: margin ronnd, flaring, often several
tunes rednplicated, in some cases with quite constantly a single reduplication, as deseribed by
Allman.  Operculum not evident.

(fonosonce. —Gonangin springing from the Inmen of hydrotheea, oblong-oval, annulated
thronghont.  When examining the type specimens in the Musenm of Comparative Zoology the
writer found one specimen in which the gonanginm was growing from the hydrotheca, and was
of characteristic Syuthociwm type.

Distribution.—Tortugas, 18 fathoms (Allan); Albatross Station 2311, Iat. N. 327 55, long.
W77 54,79 fathoms: Station 2331, lat N 23 10" 317, long. W, 820 10" 55", tt4 fathoms:
Station 2410, lat. N, 26 47 30”7 Jong. W, S3 25 157, 258 fathoms: Station 2413, lat. N. 26 long.
W. S22 57 307, 24 fathoms; Station 2414, lat. N. 25 04’ 207, long. W. 827 59 15", 26 fathoms.

Off Barbados, 76 fathoms (Fewkes).

The presence of pairs of hydrothece on the stem seems to be the best character by which
this species can be separated from S. vectum.

Type.—In the Museum of Comparative Zoology. Cambridee, Massnehusetts,

SYNTHECIUM RECTUM, new species.
(Plate X LI, fig. 2.)

Trophosome.—Colony eonsisting of @ monosiphonic stem. with strictly opposite branches
attaining a height of about three-fourths of an inch.  Stem straight. tubolar, exceedingly
transparent, with distant and irregular nodes, or none.  Branches opposite, originating from a
tubular process of the stem, from which a branel springs like a section of a tetescope.  This
feature, however, is not constant.  Branches divided into vegular internodes. each of which bears
a pair of hydrotheewe on its distal half and does not hecome noticeably attemute near its proximal
end. branches in many cases forming a right angle with the stem from which they spring.  Hydro-
thece tubular, eylindrical. regnlarly curved through a quadrant of a cirele, the aperture epening
directly ontward, not contingent in front, free for more than their distal half; margin entire.
sometimes slightly everted, and usually with a distinet narrow rim; noopercnlum.  There are no
hydrothece on the branch-bearing portion of the stem.

(fonosome. ~Not known.

Distribution.—Dredged near Iabana. Cuba. by the DBahama Expedition from the State
University of Jowa: batross Station 2416, Tat. N. 31 26, long. W. 77 07, 276 fathoms.

This species has heen compared with Allman's type of Nevtwlavia tubitheca in the Mnseum of
Comparative Zoology and found to be quite distinet, being much more transparent in structure
and not having pairs of hydrothecwe regularvly distributed on the stem.

Lype stides.—Cat. No. 19715, U.S.NCOM. Cat. No. 18671, Musenm of the State University of
Towa: also in the collection 