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No. 13.- Some Hycb·otds j1·om Puget Sound. 

ffitll six plates. 

In 1876 Professor Clarke rem~t·ked on the scarcity of hydroids 
found ou the west mast as compared with the east coru;t from 
:;\laine to K ew York, the ratio heiug nearly five to oue in favm· 
of the latter, although the eastern eoast line from )1aim• to K ew 
York is hnt t wo thin!~ as long a~ the we~tem . The tweuty-four 
species whieh ClarkP then descriued were colll'ctctl along the eoast 
from San Diego, California, t o Y ancouyer I sland, B. C., anrl did 
not include t he forty Alaskan specieR which lH' de~cribecl later 
in the same yem·. "It should be horn e in mind howen •r," sayR 
Clarke ('76a, p. 251), "that moRt of the eollecting ou the l':;cific 
coast h:1s l ~en rlone along th e ~hon·, the ilre•lge having been little 
used. and there is little rlouht that when the fauna has l•ecn more 
thoroughly itH·estigatetl th e number of h.\·rlroirls may he at least 
donbh·d. Such a variety as exist~ on the N PW Euglaud coast can 
hardly he expeetPd ft·om our· ]'acili c ~h ores ROuth of Y anc,uver 
I s lanol , for the waters there do not afford the Rame diversity in 
t P IIIJ~<~rature." Ju aLlrlitinn to tlu· differe!IL'C iu te mperature must 
hL· noted tl1e tupographieal differences iu th e t wo t·Pgious. The 
rocky. prec·ipitons coast. of the west 8hore with it:; g reat dept.l•~ is 
n·ry rliffereut from t:he long ~tt·ddn•s l)f ~lr all ow wate r· charaeteri:;;tic 
of the east.ern eoast:. ]t will he ol>serverl, ho11·ever. t hnt tire west 
eoast hydmid~ h1we nen·r been ;:o extensively stndied as those of 
t hL· east C<last, a few scattered loealities only ]raYing b{len examiu ed, 
aml. th ere is reason to believe that, when more poiuts on t he coast 
a r·e seardtL•rl, the number of hydroids will l•e found to be not only 
donl,Jed lmt multiplied many times. ·when the . \laskan hydroirls 
a re more carefully im·estigated, the nnmlwr of west coast RJiecies 
will ue still more iucr·ease<l, for lr ere the topographical eondit~ons 
are less sen•re mHl, iu the region about Sitka at least, the water is 
mnch more ~ h allow and considerably warm et· than farther south in 
the t·eg inn of Y anconver·, "' ashingtou, and Oregou. The coller
tion of Sitka hydroidiS marle during the summ er of 1897 l,y the 
Columbia euh·ersity zoological expedition was much more extensive 
than that made i'll Puget Sound, but the material, descriptions, and 
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notes were lost in the wreck of the steamship "Mexico." The 

present paper, therefore, deals only with the hydmids collected in 

Puget Sound. Here the area examined was comparatively small, 

two points- Port Townsend apd Breme1·ton -being the only 

localities represented in the collection. These two places, however, 

yielded no less than thirty species, a fact which promises well for 

the further investigation at different points on the Sound. 

Puget Sound is a very deep ann of the sea lying mainly between 

.!j o and 48° north latitude. It connects with the sea by the Straits 

of San Juan, a wide and deep body of wate1· opening at Cape Flat

tery which, if we exclude Alaska, is the most northwesteru point of 

the United States. Po1·t Townsend is situated on a small bay 

about eighty miles from Cape Flattery. The water here is quite 

deep (nine to one hundred fathoms) and very cold (fifty-one degn·es 

at all depths). :Many of the hydroids were brought up by the 

dredge from tlJe stony bottom across Townsend Bay betweeu the 

month of Scow Bay and :Marrowstone Point. Bremerton is aln:ost 

opposite Seattle, about 38 miles fwm Port Townsend. Hl' re a 

series of small bays connected hy swiftly rnnning ehannels offt>rs 

a decidedly varied field for investigation. In some of the bayR th e 

water iR rarely tumed and becomes almo!'<t stagnant, so that all eon

ditions of temperature are found, and here, as might be expel'tl'fl, 

the bydroids are quite abundant on stone~, piles, and whaz·ve~. 

Before describing the hydroids of this region, I desire t{> expre~-;s 

my obligation to Mr. Agassiz anil Dr. 1\T ooilworth for their kirrd

ness in placing the hydroids of the ~Inseum of comJ>arative zoology 

at my disposal for comparison; ancl to :Mr. F . P. K eppel, to whom 

I am indebted for assistance in working over the material. 

ATHECATA. 

P:E).'"X AIUJDAE. 

So far as I am aware, this family it> represented on the Pacific 

coast by only a few species, three of which have been described by 

Clarke ( Tubularia elegans Clarke, 1'. indivisa Linn., and T. borealis 

Clarke) and one by Agassiz ("65) ( Tltamnocnidia tulndaroides 

A. Agas.). 
Sch~eider ('97) calls attention to the fact that the main differ

ence between Hincks's families, Tnbulariidae and Pennariidae, lies 
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in the point that the oral tentacles are capitate in the latter and 
filiform in the former. This difference Heems hardly sufficient fm· a 
family distinction, and I follow Schneider in placing the present 
species of Tubularia in the family Penna1iidae which he character
izes as follows: Hydrocaulus branched or unbranched. Hydranths 
much enlarged pr~ximally with one ring of large filiform tentacles 
about the base and with another set of capitate or filiform tentacles 
distributed irregularly or regulal"ly. Proboscis conical, short, and 
not distinctly limited but passing g1·adually into the hydranth. 
Gonophores in the form of medu~ae or of sporophores. 

Tenl"LAmA ljnn. 

Hydrocaulus unbranchefl or slightly branc.hed. Hyd1·anths with 
the distal tentacle;; regulal"ly or irregularly arranged. GonophorPs 
medusae (Euphysidae) · o•· sporophoreR springing hom above the 
proximal tentacles (Schneider). 

I. Tubularia larynx Ellis and Solander. Pl. 1, figs. 1, 1A. 
Stems clustered, simple or slightly branched, slender, jJellucid, 

pale hom-colored, ringed at pretty regular intenals; polypites 
small, light red, with white tentacles; gonophores clustered on 
slwrt peduncles, oval, of a purplish red color. (Hincks.) 

The P11get Sound form of this species is not eonstm1t in the 
above characters. The fourteen specimens are, with one or two 
exceptions, perfectly simple, and even the exception>.' are not so 
fully branched as Hincks's. The adjective "small" convey" no 
meaning whatever. The hydranths in the western forms nu•asme 
f1·om 1 to l.fl rnm. in length and from 1.5 to 2.5 mm. in diameter 
at the basal region. Basal tentacles, in well-expanded individual~, 
measure about 2 mm. The stems are from 25 to 50 mm. in length 
and about 1 mm. in diamete1·, and taper slightly f1·om the hydranth 
to the creeping stolon. In most cases the stems are irregularly 
annulatcd; when branched there is a set of three or four 1-ings 
above the point of branehing; in other cases the annulations ex
tend from the stolon part way up the stem, a distance of 15 or 20 
mm., but become indistinct as they reach the upper portion. In 
still other cases there are no annulations at all. 

The gonophores "clustered on short peduncles" are from 6 to 8 
in number on each, and in 8 or 9 clusters. The larger gonophores 
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bear four tubercles, which in some cases are drawn out into ten
tacles 1 mm. long. 

The aboral tentacles are seve1·al times longer than the oral and 
twice as numerous ( L8- 19 aboral, 9-10 oral). 

The hydranths in most cases are erect (fig. 1), bnt may occasion
ally droop as in fig. lA. The color of the entire hydranth is pale 
red, or pink with darker red gonophores; the stems are light hom
colon~d. 

IIabitat. Dredged in 15 fathoms off Man-owstone in Port Town
send harbor. 1\'[editeJTanean (Pallas); Month of the Elbe (Kirchen
pauer); Grand 1\Ianan (Stimpson); Nova Scotia (Dawson). 

CORYXIDAE. 

Hydrocaulns branched or unbranched. Hydranths spindle-formt>d 
or cylindrical, with simple or branched capitate tentacles distributt·d 
regularly m· irregularly and oceasionally with a lower whorl of fili
form tentaelet<; proboscis conical and short, not. distinctly markerl 
from the rest of the body. Gonophores medusae or sporophores. 
(Schneider.) 

2. Coryne mirabilis Agas~iz. Pl. 1, figs. 2, 2,~, 2n. 

Sarsia m.iraJJilis Agassiz. Coryne m.irabilis Agassiz. S yncoryne gravata 
Hincks. Tubularia stelHfera Couth. 

Stem smooth, simple, or slightly branched ; hydranths small, 
slende1·, with sixteen tentacles in the adult stage; gonophores glob
ulat·, borne among the tentacle~ or immediately below them. 

There is extreme difficulty in placin~ this species in accordan('e 
with the usual grouping. If the medusa-buds found among the 
tentacles are on the way towards a free adult life, the hydroirl 
wonld he placerl unquestionably in the Corynidae. But if they are 
fixed medusae eJqJe!ling their generative cells while attached to 
the hydroid, they may be placed in the Syncorynidae of Ehrenherg. 
Bru:;ed on the appearance of the medusa-buds the present species 
might he assigned to the Corynidae, but the number of tentacles 
and the general character of the hydroid indicate a connection with 
the other family. In view of these differences the question natur
ally arises as to the value of the mere attachment of the gonosome 
as a differential character. The name Coryne was originally given 
by Gartner, but its limits seem to have been left quite unsettled, for 
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many entirely dissimila1· forms, such for example as Hydra squamata, 
were soon included with it. Sars ('28) attempted a revision by giv
ing to Hydra squamata the name Coryne, while to Gartner's origi
nal Coryne he gave tl.e name Stipula. Ehrenberg later agreed to 
the revision of the old Corynes as expressed by Sars, but objected 
to Sars's name Stipula on the g1·ound that. it was already in use, and 
Ehrenberg substituted the name Syncoryne for Stipula, including 
Giirtner's original Coryne under it. Thus Coryue, Syncoryne, and 
Stipula became synonyms. Allman followed Ehrenberg in the use 
of the names Coryne and Syncoryne, but separated them into two 
families based upon the differences in the gonosome, and this 
causes the present difficulty: is the present species a Coryne or a 
Syncoryne? that is, is the medusa attached j)ei·manently or does it 
become free? and what, after all, is the real \"alue of Allman'~> dif
ferential? From the observations of Agassiz and Clarke it appears 
that this differential has no value, for in this very species these 
observers noted that the gonosomes are of two kinds, free and fixe(l, 
the fm·me1· produced during the eal"lier mouths of the year. Allman 
adrnitterl that these observations, if verified, would be fatal to his 
propuserl division, but he doubted the accumcy of the observations, 
and his two families have been widely accepted. Finally, Schneider 
('97) 1·egards the entire matter as leading to confusion through the 
multiplication of types, and returns to the earlier nomenclature, 
giving the original generic name Coryne to all of these ques
tionable forms, a view which I-evinsen ('93) substantially held. 
Schneider's remarks in connection with this change are so excellent 
and so pertinent to all matters of taxonomy, particularly in view of 
the past and present inclination to found new species and genera on 
the strength of slight structural differences, that I give briefly his 
main ideas. 

The relationship of one form to another is so close and the connecting links 
so numerous that we must make the genera embrace many more species if we 
would have a consistent and natural group of the Corynidae. It is untenable 
to isolate the medusa-bearing forms, the trophosome of the two groups. as is 
well known, showing complete agreement. It can make very little difference 
to the colony whether the sexual individual~> are movable or are attached to 
the colony, if the nutritive polyps are not affected by the difference. It cannot 
be said that the medusa-forming colonies are superior to the others, either in 
robustness or complexity. In the struggle for existence a Syncoryne appears to 
be no more hampered than Coryne, and the Syncoryne condition has been 
bJ;ought about only by degeneration from the more primitive medusa-bearing 
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condition. The medusa-bud does not reach the condition of growth necessary 
for locomotion, and the sexual products are liberated in the immediate vicinity; 
- herein lies a point relating only to the reproduction of the genris, not of 
:sufficient taxonomic value to separate otherwise closely allied forms. Whether 
medusa or sporophore, therefore, is a question of importance only for the species 
in question. but without importance in fixing relationship to any other forms. 
It is only changed conditiens of existence that can affect changes in the tro
phosome, and these changes are of phylogenetic value. The sexual products do 
not arise in the medusa, but in the trophosome- the medusa is only an 
apparatus for distributing them over a wide area. Their form also is not the 
r~'ult of the completely different mode of life from that of the nutritive polyp 
but in all rsHentials depends upon tl1e fm·m of the latter. The medusae change 
step by gt~p only as do the polyps, and 110 sufficient differences exist tu distin
guish ('uryn<' aud Syncoryne. 

The prill(·iple by which ~cbneider dixides his genera may bP 
expressed a' follows:-

A specie~ must be considered as a sharply circumscribed group of individ
uals which can be safely distinguished from all others. All species form an 
nn brokeu chain with a great number of side branches; this chain often appears 
incomplete and with many gaps owing to our incomplete knowledge. The 
gmups of species so distinguished from all other groups are the genera. The 
chief aim, therefore, of the systematist should be, not t c create new genera, but 
to show the relationships of species to each other. Wberever we find transi· 
tiona! forms between groups of species. the artificial bounds of one should be 
stretched until, if necessary, 100 or 500 or more species are relegated to a single 
genus. The richer the genus is in species,- that is, the more forms we can 
pla~e in close phylogenetic connection,- the nearer we come to the hypothetic 
ideal of the unity of animal forms. But the more we split up species into 
genera the more difficult does this become, although such splitting is of unques
tionable value in the handling of a group; but it must. always be borne in mind 
that a word like ~yncoryne, for example, represents nothing but a certain nnm
ber of closely allied species of one far-reaching genus. 

The Puget S0und forms vary somewhat ft·om 8. g1·wwta Hincks, 
but more especially in the size. The British form is very small, 
" only about a quarter of an inch in height," whereas the western 
forms are from ~ to ! of an iuch (12 to 18 mm.). 

'Vhen alive the trophosome is colored a delicate rose, due, 
according to Agassiz, to colored granuleR lining the digestive 
cavity and chymiferous tubes. 

Habitat. Found growing on the edge of wharves and sunken 
logs, and floats, in great quantities at Bremerton in June, the mass 
having a delicate rose tinge. England (T. S. W1igbt; T. H. 
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Hincks); Greenland (Sabine); Grand Man an and Eastport, Me. 
(Stimpson); Massachusetts Bay (L. Agassiz). 

ATRACTYLIDAE. 

PEUJGONlMUS Sars. 

Coenosarc sheathed in a chitinous polypary, stem branching or 
simple, rooted by a thread-like stolon ; polypites fusifot·m with a 
single verticil of filiform tentacles round the base of a conical pro
boscis ; gonophores developed from the coenosarc. (Hincks.) 

3. Perigonimus repens T. S. 'Vright. Pl. 1, ngs. 3, 3A, 3n, 
3c, 3D. 

Atractyli11 repens (\'V tight). Perigonimus pusillus (Allman). 
Perigonimus repeus (Allman). 

Stems simple, erect, about 6 mm. high. Hydranth club-shaped, 
white, partly retractile into tube, tentacles 10 to 12. Gonophores 
pedicilate and borne on the stems. 

ln the Puget Sound form the stem of the gonophore is very long 
and the character is constant. The difference in length, however, 
does not seem sufficient to raise the form to an independent species. 

Habi tat. .Found covering the back of the carapace and the 
appendages of a species of Pisa, dredged in Townsend Harbor. 
Wright describes it as growing or: the Sertularians and upon the 
spider crab in the Firth of Forth, Alder on IJentalium entalis and 
othm· shells ; and Allman on the operculum of Tun"itella comnntnis 
in Shetland. 

CALYPTOBLASTEA or THECATA. 

The bulk of Pacilic eoast hydi"Oids is made up of thecate forms. 
In the region of Puget Sound these do not impress one as being 
very abundant, due probably to the absence of many large branch
ing forms like Obelia and Laomedia. Most of the thecates belong to 
Carupanularia or allied genera which do not gmw to large colonies. 
At Sitka, on the other hand, the piles and rocks are covered with 
great forests of Obelia and related forms, and one is impressed with 
their abundance. In regard to the smaller forms at Sitka I cannot 
speak. Tbe Calyptoblastea have been a difficult group to deal 
with, and, as time goes on, the task becomes more difficult. This is 
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largely because of the multiplication by various observers of species 
and genera and even families on small details of difference and 
often on insufficient ground. Of late there seems to be a reaction, 
however, and with it, it is to be hoped that the taxonomy of the 
hydroids will gradually be simplified. The trouble is probably 
due to the absence of an adequate differential. 

Hincks ('68) divided the suborder Thecaphora into nine families, 
some of which have been retained, but many have been suppressed. 
These original families were, 1, Campanulariidae, 2, Campanuli
nidae, 3, Leptoscyphidae, 4, Lafoeidae, 5, Trichydridae, 6, Coppi
nidae, 7, Haleciidae, 8, Sertulariidae, and 9, Plumnlariidae. 
From this collection of more or less artificial groups it was the 
work of succeeding observers to weed out what was unnecessary and 
to bring together those families which showed natural affinities. 
For example, the first fom· families were distinguished by yery 
imperfect differentials or sets of characters which in the same family 
showed as many variations as in the different families. The divid
ing line was pm·ely arbitrary, and in the critical examination which 
always follows such arbitrary divisions the weakness was pointed 
out. The first step in the reduction in number of families was 
taken by Levinson ('93) who brought together in the family 
Campanulariidae all the forms possessing hydrothecae witlwut 
opercula, with the form of a beaker, a bell, or a tube, and with a 
circular mouth opening. This family inclurled most of Hineks's 
Campanulariidae, and the inopet·culate forms of the Lafoeidae. 
All forms resembling the Carnpanularians in structure of the 
hydrotheca but provided with an operculum, and all the operculate 
Lafoeidae of Hincks were included by Levinsen in Hincks's second 
family- the Carupanulinidae. The chief differential between the 
families, it will be noticed. lay in the presence or absence of an 
operculum. A further reduction in these families was made later 
by Schneider ('97) who showed that the opercular apparatus is 
only a modification of the toothed structure with which, in varying 
degree, nearly all Campanulariae are provided. In other reBpects 
the Campanulinidae as modified by Levinsen agree well with the 
first family, and Schneider accordingly reduces the two families to 
the one Campanulariidae. He distinguishes, however, between the 
Campanularian-type and the Lafoea-type, forming the subfamilies 
Campanulariinae and Lafoeinae. 

Four of the nine families of Hincks have thus been reduced to 
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one. Of the remainder, the Haleciidae is the most primitive of the 

thecate forms and with the closest athecate connections, aR shown 

by the method of branching (see Driesch. '90) and the nature of 

the bydrotheca so-called. lt was Rhown by Levinsen that the 

Coppinidae (with Hincks only a single species) are only gonotheeae 

of species of the genera J~afoea, Filellum, and Grammaria (Mark

tanner-Turnet·etscher). 
The Sertulat-i.idae and Plumulariidae are retained as well-marked 

families, although Levinsen apparently takes a backward step in 

splitting the latter into two families, Plumulm·iidae and Aglaophe

uiidae. 
These eight families inclurling all of the true thecate hydroids are 

thus reduced to four and may be arranged in the following order: 

riizleciidae, Carnpamtlw·iidae, Sertulariidae, and Pbmmlariidae. 

liALECIIDA E. 

The Haleciidae are usually regarded as one of the most highly 

differentiated forms of thecates because of the small cup8, the 

incomplete retraction of the hydranth, and the peculiarity of the 

gonophores in that the blastostyle protrudes beyond the gonothel"a 

and then gives rise to one or two hydranths. Levinseu ('9a) 

showed the clo.;e connection hetween Halecii(lae and Campanula

riidae in the presmtee of stalked hyrlrothecae, lack of opercular 

apparatus, and circular mouth. H e al~o found a ring of peculiar 

ehitinous particles al1out the lower all(] wider part of the hydranth 

by means of which the hydranth is fastened to the cup, the same 

thing, he says, being characteristic of the Campanulariidae. 

According to Levinsen a still closer connection is with tl1e 

Plumulariidae, shown primarily by the shallow and wide beakers or 

cups, which have a well-developed diaphragm; the chief differential, 

he thinks, in distinguishing the Campanularians. In arldition to 

this character the incomplete retraction of the hydranth and the 

occasional occurrence of nematophores on some Haleciidae are 

features common to the two families. 
Schneider ('97) admits the close relationship of Campanulariidae, 

Haleciidae, and Plnmulariidae, but points out that Levinsen gives no 

clue to the origin of the Haleciidae. He says these forms cannot be 

derived from the Campanulariidae, 1, because the branched Hale-
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The general appearance of this species recalls Clarke's description 
of H. scutum, but differs from this form in all of the details. All 
stems are divided int() joints, which are of dissimilar me, many of 
them without branches or hydrothecae. Clarke notes, however, that 
his species is quite variable, and it is possible that the present form 
is one of these variations. 

D -imensions. Height of tl'ophosome, 35 mm. ; length of 
hydranth, .3 mm.; width of hydranth, .1 mm. 

Habitat. The under side of the wharf at Bremerton. 

CAMPANULABIIDAE. 

It is to this family that the majority of the Puget Sound hydroids 
belong, a family which offers the greatest difficulty in classification . 
Hin<'ks remarks in a footnote to his "key": "In this group the 
tt·ophoS()me offers no generic characters. If the reproductive bod
ies are absent the student must treat it as a single genus and iden
tify his zoophyte by reference to the specific description." Genet·ic· 
differences based on the absence of reproductive oodies have led to the 
multiplication of species and synonyms, until the family has become 
badly confused. The structure of the hydrotheca, as Hincks inti
mates, has played little part in classification. The method of repro
duction, however, is an unsuitable differential. Campanularia and 
Gonothyraea, for example, form rept·oductive bodies either as s~ro
phores or as undeveloped medusae which never become free. Clytea 
and Obelia, on the other hand, produce free-swimming medusae, those 
of the latter belonging to tlte genus Eucope. The trophosomes o£ 
Gonothyraea and Obelia agree in having a free branching stem, but 
they do not agree in the gonosome. Campanularia, on the other 
hand, includes both branched and simple species. To the branched 
forms Lamouroux gave the name Laomedia and to the simple forms 
the name Clytea. The classification based on the trophosome 
was given up by Hincks as not representing the natural affinities, 
and he, with Agassiz and others, made the gonoS()me the chief 
differential. 

Allman ('88) limits the genera very strictly to the characters of 
the gonoS()me, regarding the presence or absence of a free-swim
ming medusa of sufficient generic value. He distinguishes Campa
nularia and Obelia in the following manner:-

Campa.nularia: "Trophosome. Hydrotheca pedunculate, campan-
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HALECWM Oken. 

The hydranths are very long, the lower part of the body being 
-1>pindle-shaped, while the tentacle region of the body is strongly 
marked off, proboscis conical. 

4. Halecium wilsoni sp. no,·. PI. 1, figs. 4, 4A, 4n. 
T1·oplwsome. Hydrocaulus erect, polysiphonic (Rtem and main 

branches), delicate, irregularly and slightly branched. Branches 
divided by more or less oblique joints into iuternorles 150 mm. long, 
each internode giving rise to one branch which is similarly divirled 
into internodes, eadt one of which gives rise to one hydrot.heca. 
In some cases there is an axillary branch whieh i" alwayR more or 
less anuulat.ed; each internode has a single annulation immediately 
above the joint. Hydrothecae more or less tubular with slightly 
everted margin . 

Gonosome. Gonophore (male). Large circular discs ,,;ith pecu
liar and decirledly characteristic blastostyle. Orifice at extremity 
directly in the center or very slightly to one side. Often placed on 
comparatively long stems having one, or occasionally two, distinct 
annulations. Irregularly placed on the colony stalk. Color of 
gonophores light red running into salmon. Color of trophosome 
very light hom. Similar in many respects to Alder's H. labrosum. 
but smaller, more delicate, and quite different from the latter in 
shape and position of the gonosomes. 

Dimensions. Height of colony, 50 mm.; diameter of main stem, 
.5 mm.; length of internodes, .15 mm. ; length of male gonophore, 
L 7 mm.; diameter of gonopl1ore, L5 mm. 

Habitat. Found at Bremerton in June on piles and floats. 
5. Halecium densum sp. nov. Pl. 1, figs. 5, 5A, 5n, 5c. 
Troplwsome. Hydrocanlus erect, shrubby, 20-40 mm. in height, 

densely and irregularly branched, deep brown in color. Branches 
often, but not invariably, arising from shoulder-like processes, some
times as many as three corning from a common point, and each with 
a single constriction or annnlation just above the point of origin. 
Branches divided by constrictions into internodes of unequal length, 
usually one lateral branch to an internode, but sometimes with 
none at all. Hydrothecae tubular with much everted rims, placed 
irregularly, but with a tendency towards sub-alternate positions, and 
as a rule situated immediately below the joint. Gonosome not 
known. 
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The general appearance of this species recalls Clarke's description 
of H. scutum, but differs from this form in all of the details. All 
stems are divided into joints, which are of dissimilar size, many of 
them without bt·anches or hydrothecae. Clarke notes, however, that 
his species is quite variable, and it is possible that the present form 
is one of these variations . 

.Dimensions. Height of trophosome, 35 mm.; length of 
hydranth, .3 mrn.; width of hydranth, .1 mm. 

HaiJitca. The under side of the what{ at Bremerton. 

CAllPA:-fULAHIIDAJ.:. 

It is to this family that the majority of th e Puget Sound ltydroids 
belong, a family which offet·s the greatest difficult.y in classification. 
Hin<>ks remarks in a footnote to his "key'': "In this group the 
trophosome offers no generic c·haracters. If tlw reproductive bod
ies are absent the student mu't treat it as a single getJus and iden
tify his zoophyte by reference to the specific description." Generic 
differences based on the aL:;o.;nce of reproductiYe bodies have led to the 
multiplication of species and synonyms, until the family has become 
badly confused. The strucwre of the hydrotheca, as Hineks inti
mates, has J1layed little part in classification. The method of repro
duction, however, is an unsuitable differential. Campannlaria and 
Gonothyraea, for example, form reproductive bodies either as sporo
phores or as undeveloped medusae which never become free. Clytea 
and Obelia, ou the other hand, produce free-swimming medusae, those 
of the latter belonging to the genus Eucope. The tropbosomes of 
Gonothymea and Obelia agree in having a free branching stem, but 
they do not agree in the gonosome. Campanularia, on the other 
hand, includes both branched and simple species. To the branched 
forms Lamouroux gave the name Laomedia and to the simple forms 
the name Clytea. The classification based on the trophosome 
was given up by Hincks as not representing the natural affinities, 
and he, with Agassiz and others, made the gonosome the cllief 
differential. 

Allman ('88) limits the genera very strictly to the charac.ters of 
the gonosome, regarding the presence or absence of a free-swim
ming medusa of sufficient generic value. He distinguishes Campa
nularia and Obelia in the following manner:-

Clampanularia: "Trophosome. Hydrotheca pedunculate, cam pan-
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uliform, with serrate or entire margin, destitute of operculum and 
with the cavity distin~tly differentiated by a perfo11lted diaphragm 
from that of the peduncle; peduncle springing fmm the sides of a 
simple or a ramified, free or adherent hyd1·oeaulus. Hyd1·anths with 
a trumpet-shaped hypostome. Gonosome. Gonophores adeloco
donic, i. e. never issuing from beneath the cover of the gonaugium." 

Obelia. "Trophosome. Hydrocaulus simple or branched, fascicled 
or monosiphonic. Hydrotheca campauuliform, destitute of oper
culum, pedunculate, with the cavity diHtinctly differentiated from 
that of the peduncle. Gonosome. Gonophores medusiform, vesci
culate planoblasts with shallow umbrell:1., four radial canals 011 

which the gonads are developed, short manubrium with four-lobed 
mouth, numerous 1·athei· rigid marginal tentacles whose roots are 
plunged into the substance of the umbrella, otocysts ca1·ried each 
close to the base of a tentacle, velum rudimental." 

He makes a simila1· differeuce between the genera Laomedia anrl 
Gonothymea. The trophosome is similar in both, the gonosome with 
free-swimming medu~:~a in one (I.aomerlia), with reduced merlusae in 
the other. This division of the genem is as satisfactory as any cau 
be when based solely on the presence of gonosomes, but when the~<<' 
are absent the problem is as complicated as ewr·. To offset this 
difficulty, Levinsen has proposerl the ado11tion of a new differen
tial in the "diaphragm," which had been earlier recognized by 
Allman as a family characteristic. ].evinsen claims that the dia
phragm has a certain definite structure in the various species 
of Campanulariidae and that, according to the similarity of struc
ture in various cases, the species can be grouped into genera. The 
differences in diaphmgms he finils correlate fairly well with the 
mode of growth of the trovhosome, and with this differential he 
could retain the older division of the family as made by Lamou
n:mx. 

In the simplest form the hydrotheca encloses a simple space 
which connects directly with the hollow in the peduncle, but in 
C'ampanulariidae the connection is not di1·ect, the cavity of the 
hydrotheca opening into a second space,- the "basal chamber" of 
Levinsen,- which connects with the cavity of the peduncle. The 
basal chamber is separated from the hollow of the. bydi'Otheca by a 
chitinous partition- the diaphragm - Levinsen's chief differential. 
It is of variable thickness and is perforated by a more or less wide 
aperture for the coenenchyme. According to this observer, all 
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forms of Carnpanulariidae having- a free, branched, primary stem are 
classed under the genus Laornedia s. ext. with three subgenera, 
Obelia, Gonothyraea, and Laomedia s. str., including in the latter 
all of those branching forms which have hithe1-to been placed in the 
genus Carnpanularia. Finally, the latter genus is characterized by 
a simple, unbranched primary stem and by a thick diaphragm which 
consists of two parts, one "thick and rather high, a ring-formed 
process from the heake1· ; the other a thin chitinous membrane which 
is secreted f1·om the basal part of the hydranth." In genem, on the 
other hand, which are characterized by a f1·ee, branched, primary 
stem "the diaphragm shows no such distinction in outer and inner 
parts" (1\iarktanner-Turneretscher, '95, p. 400) . 

The applicatiou of this latter diffm·ential in placing species leads 
only to "confusion worse confounded." Le>inscu and Marktanner
Turneretscher use Campamdaria integ1·a. as a type showing the 
double diaphragm in which the lower layer is extremely thick. 
This is undoubtedly true here, and a thin "membranous" layer is 
found above it, as shown in fig. 12F, Pl. 6. but in the closely allied 
(]. caliculata we find the extremely thiek portion, with no trace 
whatsoever of the thin membranous pai·tition (Pl. 6, fig. l111). 
Again in the free branching forms, according to these observers, th~t 
diaphragm" shows no distinction between inner and outer parts." 
Campwwlar-ia gracil-i.~ is a branching form with free and erect stem 
(Pl. 3, fig. 13), hut the diaphragm has two di~tinct layers, an upper 
and a lower (Pl. 6, fig. 13D); and Obel-ia didwtorna, another 
branehing and erect form has a distinctly double diaphragm. 'Vhat 
now becomes of the differential? 

Hchneirler has severely criticised the use of the diaphragm as a 
differential character and comes to the unequhocal conclusion that 
"die DiaphragmabeschaffenlJCit hat fiir die Systematik der Genera 
gar keine Bedeutung" ('97, p. 512). 

Thus the question stands, and we are no nearer well-defined diag
nostic characters than heretofore. The diaphragm, however, may 
he more important than Schneider is inclined to believe, for in the 
Puget Sound species there are well-defined differences and all grada
tions in the different genera and species. In C. caliculata the 
thickened portion at the ba~e of the polyp is not a part of the stalk 
but an inner thickening of the hydrotheca, and to all intents ano 
purposes is a dia]Jhragm (Pl. 6, fig. liD). In no case is the dia 
phragm anything but an ingrowth of the chitinous periderm, bU1 
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in C. caliculata, C. integra, etc., it is much thicker than in others (cf. 
17, 9, 27, 21, etc.). Sometimes the diaphragm bears a circular 
ridge upon which the polyp r·ests (Pl. 6, fig. 8, 9D). Again, there 
may be a thin lamella extending inward from the thickened part, 
as Levinsen maintained (C. integra), in which case the diaphragm 
might be called double, and finally in still other forms the dia
phragm is exceedingly delicate and finely dt·awn out (Pl. 6, fig. 20n). 
"\Vhat real value the diaphragm has in cla8sificstion remains to be 
proved. The differences pt·esented by the Puget Sound fm·ms cer
tainly indicate a well-defined differential, although perhaps not of 
such importance as Levinsen and l\Iarktanner-Turneretscher assume. 

In connection with the diaphragm we must take into considera
tion the configuration of the coenosarc immediately below the 
bydranth. In nearly e'•ei",}' case the living substance owes its. 
sh:lpe to the structure of the diaphragm and basal chamber. ·when 
there is a space it tends to spread out, where there is a chitinous 
partition or wall it is confiued. C. integra (PL 6, fig. 12 J:') is 
a good illustmtion to the point. Here there is a well defined basal 
chamber, al~o a thin partition upon which the polyp rests, and a 
thickened lower part of the diaphragm. The coenosarc spreads 
out in the free space of the basal chamber but contracts to }•ass 
through the smalier aperture of the projecting diaphragm. In 
the various forms of bases the characteristic shape of the coenosarc 
can be readily seen. It is of course not infallible; in many cases 
there may be a space without a cotTeSJJOnding swelling of the coe
nosarc, while in other cases a distinct tube is secreted by the coenen
cbyme in the basal chambm· (Pl. 6, fig. 5E). 

Schneider characterizes the family Campanulariidae as follows:
Trophosome unbranched or branched. Hydrant.hs (at least. the 
branched forms) invariably with free stalks; regularly :llternate 
Hydrotheca large, with the upper part of the stalk swollen out into 
a siugle cup; usually conical or tubulat·, with or without operculum, 
and capable of taking in the entire polyp. Schneider's genus 
Campannlaria is included in the subfamily Campanuliinae which he 
characterizes as follows:- Trophosome unbranched or brat1ched. 
Hydrotheca conical or slightly cup-formed, with distinct base invari
ably on a free stalk. Gonophores in the form of medusae or 
sporophores. Gonothecae separated. 
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CAMP ANl:LARlA. 

Hydrotheca with smooth or toothed margin without operculum. 
Blastostyle produeing medusae or sporophores- a number always 
developing at the same time. 

6. Campanularia johnstoni Alder. Pl. 1, figs. 6, 6A, 6B, 
6c. PI. 6, fig. 6o. 

Se1·tularia volubilis Ellis and Solander. Campanularia votu
bilill Johnston. Eucope campanulatct Gegcnbam·. Clytea bicopltora 
Agassiz. 

Stems long. transparent, simple or slightly branched, ringed at 
base and at top with the intermediate portion smooth. Hydrotheca 
deep and sharply toothed (10- 15 teeth). Stem ringed at base 
aud below cup. Gonotheca with short, ringed stalk coming from 
rhizome aud with only one deep constriction in place of the usual 
la•·ge number of annulations. Producing medusae (5 at one time), 
all from one siile of the blasto~tyle. Diaphmgm a single piece 
which turns downward at the aperture to form a :>hort tube 
through the basal chamber (Pl. fi, fig. 6n) . 

IHmensions. Length of stem, 1~-2 mm.; length of cup, .65 mm.; 
length of gonotheca, l mm.; width at apex, .35 mm. ; number of 
teeth on theca,. l3- 15; number of tentacles on hydranth, 21-22; 
number of tentacles on medusae, 4; number of annnlations at base, 
8- 10; number of annnlations below cup, 2-5. 

I refer this species to r'. }olmstoni pro\·isionally. There seem 
to be some rlifferenceR from the form described by Hincks, Schneider, 
and others, especially in regard t{) the gonothe<:a, whieh in the 
European species is strongly ringed with 7 m· !< annnlations, whereas 
in the present species, there are at most only two formed by a 
single constrictio:t'l in the center. I hesitate to make it a new 
species on this difference and regard it as only one of tlw many 
variations for which the species is noted. It may be identical with 
Clarke's Campanuktria denticulata from Alaska. 

Habitat. Found on algae at Pm·t Townsend. Quite common 
and generally dist1·ibnted. Previously reported from England 
(Hincks and others), Norway (Van Beneden), France (Lacaze
Dnthiers), New England coast (Agassiz), Alaska (?) (Clarke), 
Rovigno (Schneider). 
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7. Campanularia johnstoni var. Pl. 1, fig. i. 
A minute form growing on Ilalecium ·,rils&m:. Bell n•t-y deep, 

tapering gracefully from mat·gin to base, proboscis trumpet-t>haped, 
stem unbranched, annulaterl throughout the entire length or only 
in part, and shorter than the bell. Tentacles 10-14-. Gonotheca 
not present. 

fJimension.~. Length of stem, 1 mm.; length of hydrotheca, 
.G 111m.; width at top, 3 nun.; number of teeth on hydrotheca, 9. 

I find only four specimens of this delicate form and no gono
phores. It is ver.v small for ( '. Jolmstoni, but comes neareRt this 
species and may Le classed with it provisionally. 

8 . Campanularia inconspicua (Forbes). PI. 2, figs. 8, SA, 
811, !:k. Pl. 6, fig. !<n. 

Troplwsome. Stems short aud simple or brancheil onee, arisiug 
at irregular intt'rvals from a creeping stolon. 1\fuch ringed, 12- 13 
at base ann 4-5 or more bclO\\' theca. Hydrotheca deep with slight 
taper towards the base. Margin of hell ornamented with st•ven 
large, rounded teeth. 

Gouosome. Gonophores liorne on short ringed stem which grad
ually enlat-ges from ~tolon to base of gonotheea. Gonothe('.a lat·ge, 
horne on stolon, widening gradually fwm base to apex, and with 
large in·egular aperture situated at t.he wide extremity. Bears four 
medusae-buds on the blastostyle. The older medusae with tentacle8. 
Diaphragm a 8imple pat·tition with down-turned edge at the aper
ture. The hydt·anth rests upon an elevated annular ridge near the 
outer edge of the diapht·agm, and the basal chamber is a part of 
tlw stern cavity (Pl. 6, fig. 8n). 

flimensfons. Height of hy(lrocaulnsJ 6- 8 mm.; length of 
hydrotheca, .6-.65 nun.; length of gonotheca, 1.3 mm. ; widtl1 of 
gonotbeca at apex, .35 rom. 

I place this species with Forhes's '1'/i.aurnanaas incmzspic·•m 
because of the small number of large teeth . lt differs from ('. rw·i
dentata, which I take to lw a synonym, in some respects, notably in 
its smaller size, in the absence of "bulbous swelling" at the ba8e of 
the stem, and in the large nnrnher of annulations. A very noticeable 
character is the annular ridge on the diaphragm which, with the 
exception of the closely allied form described below, was not 
observed in any other hyrlroid. 

Habitat. Found on rei! al~ae near Port Townsend, also found 
in England (Alder and Hincks). 
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9. Campanularia attenuata sp. nov. Pl. 2, figs. 9, 9A, 9B. 
9c. PI. 6, fig. 9D. 

Troplws01ne. Stems flexuous, very long, branched, given off at 
short intervals from a creeping stolon, 10-16 rings at base and 
above point of branching. The parent stem is not 1·inged above 
the branches. With from 2-7 or 8 well-marked rings below hydro
theca, but often reduced in diameter as it approaches the base of 
the hydrotheca. The branches are given off at long intervals and 
are bent directly upwarus, pamllel with the parent stem. The 
hydrothecae are large with 9 or 10 rounded teeth on the margin 
anJ have a slight taper from margin to base. 

Gonosome. Gonotheca large, borne on short, ringed stalk on 
the parent stern just alJove the axils of the branches; smooth, oval, 
and with a terminal aperture. The blastostyle as a mle bears three 
medusae, the oldest of which are provided with a well-marked manu
brium and four tentacles. The diaphragm is a simple partition 
with down-tumed edge at the aperture. The hydrant.h is limited 
by an annula1· ridge which, however, is not so pronounced as in the 
preceding species, being more of a swelling. Coenosa1·c very much 
attenuated in basal chamber, becoming gradually thicker as it 
approaches the stem. The basal chamber is a part of the stem. 

IJimen.~ions. Height of trophosome, 4-9 mm. ; length of stem 
to p•·imary branches (Yariable) from 3.5- 7 mm.; length of hydro
theca, .5 mm.; width of hydrotheca margin, .25 mm.; length of 
gonotheca, 1.3 mm. ; width of gonotheca at apex, .45 mm. ; width 
of gonotheca at base, .15 mm.; numbe•· of tentacles on hydranth, 
16. 

In some respects this species is similar to C. inconspiC'ua, possess
ing more teeth, however, and having a different mode of growth. 
The parallel course of the branches and stem and their great length 
give the species a characteristic appearance, although it agrees with 
f '. inconspicuf:l in the size and shape of the gonosomes and in the 
structure of the diaphmgm. 

Habitat. On red algae at Port Townsend, Scow Bay. Like the 
preceding species, the stems, branches, gonothecae, and hydrothecae 
are covered with a small diatom belonging to the genus Cocconeis. 

1.0. Campanularia (Gonothyraea) gracilis Sar~. PI. 2, 
figs. 10 A, 10 n, 10 c. PI. G, fig. 10 D. 

Laomedia gracilis Sars. Gonothyraea ,qracilis Allman. 
Troplwsorne. Stems flexuous, rather long, much and inegularly 
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branched, given off at intervals from a creeping stolon, 8-10 rings 
at the base and 3-8 rings above origin of branches. As in C. 
attenuata the branches run almost parallel with the main stem but 
not so noticeably as in that species. The hydrotheeae are long, 
large, and deeply campanulate. The margin has from 10-11 large 
t.eeth. The walls of the eup are so delicate that perfect specimens 
are rare. 

Gonosorne. Gonothecae arise on short, ringed Rtems immediately 
above or in the axils. They are slightly longer and more slender 
than the bydrothecae and are deeply wrinkled. Medusae-buds 2-5, 
and 3-! are usually enough developed to ~<how the manubrium and 
tentacles. 

I.Hapltragrn slende1· 
around the c·oenosa•·c. 
stem cavity. 

and delicate, forming an indefinite tube 
The basal ehamber forms a pa1t of the 

Dimen.~ions. Height of colony, 4-12 mru.; length of hydrotheca, 
. 7fi mm.- 1 mru.; width of hydrotheca at top, .5 mm.; wii!th of 
hyd•·otheca at bottom, .1 rum . ; le11gth of gonotheca, 1.3 mm.; 
width at top, .25 mm.; width at bottom, .15 mm.; number of 
tentacles on hydranth, HL 

Habitat. On •·ed algae at Port Townsend ; tests of aseidia11s, 
sponge~<, etc. (B•·ady); Bergen, on J,aminaria (Sars). 

ll. Campanularia caliculata Hin cks. PI. 2, figs. 11, lb, 
lln, llc. Pl. 6, fig. lln. 

J'1·oplwsome. Stem simple, of variable length, with one well
ma•·ked ring immediately behind the hydrotheea; oecasionally one 
or more irregular segments below the ring,- while from here down 
the stem is perfectly smooth. The base is much branched, forming 
a complicated meRinvork of Rtems on tl1e red algae to wl1ieh it i;; 
attached. 'Valls of ealycles greatly thickened, the t.hickeui11g 
projecting inward~ at base to form the diaphragm on which thE' 
hydranth rests; with clean even ring. Tentacles very numerous 
(22-28) and small. 

Gonosorne. Gonotheca with a short stalk, truncate at the end, 
and with a decidedly flattened form, wide aperture, and perfeetly 
smooth walls. The capsnle eontains two sporosacs, a large o11e 
above and a smaller (very much smaller) one below. Four 
branched gastro-vascular canals arise from the base. 

The diaphrrt,qm is formed solely by the ingrowth of the thick 
walls of the calycle. The coenosarc is not constricted by the dia-
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pht·agm, and the basal chamber is a mere tube formed by the thick
ened chitin and is distinctly a part of the calycle. 

IJimensions. Height of hydrocaulus, 6-10 mm.; length of 
stems, 6-10 mm.; length of hydrotheca, .45 mm.; width at top of 
hydrotbeca, .30 mm. ; width of bot,tom of hydrotheca, .25 mm. ; 
length of gonotheca, 2 mm.; greatest width, 1 mm. ; thickness of 
gonotheca, .5 mm.; number of tentacles, about 26 . 

This is one of the most characteristic hydroids of the entire col
lection ; the hydranth, with its thickened, drooping bell, cannot be 
mistaken. There is considerable variation in the thickness of the 
chitin at the base, in some cases the bell being short and almost 
cubical with an immensely thickened diaphragm, while in others it 
is m01·e drawn out and the diaphragm less thick; in short, I have 
found the same variations noted by Hincks, Levinsen, and others. 
] do not agree with I.evinsen and .Marktanner-Turneretscher in 
regarding ( '. caliculata, f!. integ1·a, and C. gracilis as men Ir 
modifications of one species. In addition to the difference in the 
form of the bell and in annulations below the hydranth, there is 
a very characteristic difference in the gonophores and in the 
diaphragm. The latter in ('. caliculata has no shelf of chitm 
Jlrojecting inwat·ds from the thickened hydrotheca, whereas f'. 
inte!1ra (?) has such a shelf well developed. The gonopho1·es are 
much more reduced in C. inte,qra than in ('. caUcldata and the 
gonothecae are of very diffe1·ent size and shape. Campanularia 
compressa Clarke is very closely allied to the present species, if not 
the same, the difference in hydrothecae being no greater than the 
variations on the same specimens; while in C. caliculata. I note the 
same compresRion of the gonotheca and the same form. 

Habitat. On red algae off Pt. Wilson, Port Townsend, and at 
Bremerton . Common. P1·evionsly noted from England (Hinch, 
Allman, etc.); Bergen (Sars); Labrado1· (Hincks); Messina (Sars); 
Massachusetts (Agassiz); Hovigno (Schneider); Alaska(?) (Clarke). 

12. Campanularia integra :MacGillivray. Pl. 2, figs. 12, 
12A, 12B, 12c, 12o. Pl. 6, fig. 12~<·. 

Prophosome. Stems longer than in ('. caliculata, simple, un
branched, with at least one, sometimes two or three, deeply cut 
rings below t!::e hydrotheca. In some cases the stem i!l waved 
throughout the entire length, and at times, but not always, it 
is slightly twisted at the base. The hydrothecae are ~Slightly thick
ened at the base and on the walls. The thickening at the base 



CALKINS: SOME HYDROIDS FROM PUGET SOUNU. 353 

forms only a part of the diaphragm (Pl. 6, fig. 12F). The margin 
is perfectly smooth. The hydranth has many tentacles (28-30). 
The hydrorhiza is much branched. 

Gonosome. Gonothecae borne on hydrorbiza, elongate, slightly 
oval with truncate end. The bla.stostyle produceH eggs directly 
(Pl. 2, fig. 12). The wall of the gonotheca is heavily ribbed. 

IJiaphragm. The thickening at the base forms a part of the 
diaphragm, but the hydranth rests mainly upon a thin ledge or shelf 
of chitin which extends inward from the upper part of the thickened 
portion. This shelf gives a characte1·istic appearance to the coeno
sarc which, in order to pass through the nal"l·ow apertm·e, is consid
erably constricted at this point, swelling out below to partly fill the 
basal chamber (Pl. 6, fig. 12 F). 

IJimensions. Length of stem, 6-8 mm.; length of hydrotheca, 
.6 mm.; width of margin, .3 mm. ; number of tentacle~, 28-30; 
length of gonotheca, 1.5- l.Kmm.; g1·eatest width, .65 mrn. 

Habitat. On red algae off Point 'iYilson, Port Townsend, and 
Bremerton. Common. Previously reported from England (various 
authors); Labrador (Hincks); Spitzbergen (1\fa,·ktanner-Tnrne
retscher); Alaska (Clarke); Greenland (I.evinsen) . 

13. Campanularia e:xigua Sars. Pl. 4, figs. 19, 19 A, 19 n. 
Laomedia exigtt.a Sars. 
Sterns very delicate, slightly flexuous, giving off simt•le pedicels 

at each bend, ringed at base and above each brancl1. Hydrothera 
small, regularly funnel-shaped, with smooth and even rim. Gono
thecae (Hincks) axillary, elongate, smooth, somewhat fusiform. 

The diaphrtlgm is simple, extremely fine and difficult to see. 
The basal chamber is contained in the hydrotheca. 

Without the gonophore I cannot place this species more definitely. 
It is a ragged looking form, the rough and irregular coenosarc 
filling the stem. The margin of the bell i8 often sinuous and wavy. 

IJimensions. Height of colony, 6-7 mm. ; length of hyd1·otheca, 
A mm. ; width at margin, .3 rnm. 

Habitat. Port Townsend, on stones, ete. 
14. Obelia gracilis sp. nov. PL 3, figs. 13, 13A, 13n, 13c. 

PI. 6, fig. 13n. 
Trophosome. Hydrocaulus erect, simple, m· slightly branched, 

growing on a creeping and slightly branched hydrorhiza. Primary 
stem with from four to six annulations at the base and with from 
one to three above each branch or hydrotheca stern. The branches 
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as well as the primary stem have four or more annulations at the 

base and are occasionally provided with tendril-like processes. 

Hydrothecae placed regularly and alternately at the angles formed 

by the very slight zigzag of the main axis. Usually there are two 

hydrothecae at each angle, but in the older angles one of these is 

home on a comparatively long . stalk having four annulations at the 

base and three below the lJydrotheca. The other hydrotheca is on 

a stalk borne in the axil of the former. "\Yhile the stalk in the latter 

case is much shorter than that of the former, the cup on the other 

hand, and with it the hydranth, is pe1·ceptibly larger. The differ

ence i.~ so constant and so noticeable that it ean be measured. The 

smalle1· hydrothecae, i . e., those on the longer stalks, are on the 

average .3:! mm. long and .19 mm. wide, while the larger or axillary 

hyd1·othecae are .36 rom. long and .32 rom. wide. Not only is there 

a difference in tiize, but the shape, as shown by the dimensions, 

differs as well. All hydrothecae ha,·e plain margins. Hydranths 

with about :!8 tentacles. 
lJluphra,qm. The diaphragm is distinctly oouble, consisting of a 

luwer portion with a tendency to follow the coenosarc oown into 

thP stem, and an uppe1· shelf-like part which supports the hydranth. 

The basal chamber forms part of the stalk cavity. (Pl. 6, fig. 13n.) 

Gonosome. The gonotheeae are home in the axils of the 

lower hydranth and correspond in position to the long-stalked 

hydranth higher up. They are distinctly club shaped, enlarging 

gradually from the base to the extremity, which is sunnounted by a 

well-defined collar, ano they are slightly wrinkled. Medusae-buds 

spring from all sides of the blastostyle. The older ones are flat 

with about 28 closely pressed tentacles, and with a four-cornered 

mouth. 
IJimensio11s. Height of hydrocaulus, 6-20 mm. ; length of 

larger hydrotheca, .36 mm.; length of smaller hydrotheca, .325 rom. ; 

width at margin of larger hydro theca, .34 mm.; width at margin of 

smaller hydrotheca, .19 mm.; length of gonotheca, .i50 mm.; diam

eter at extremity, .26 mm. 
Habitat. On grasses at Scow Bay, Port Townsend Harbor. 

The present species agrees with Carrq>anttlaria coruscans Scllllei

der in dimensions bnt differs in other respects. The trophosome 

resembles that of Agassiz's Eucope diaphana except that the hydro

theca-stalk is ringed throughout in the latter ; the gonosome on the 

other hand differs completely. 
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15. Obelia surcularis sp. nov. Pl. 3, figs. 14, 14A, 14n. 
Pl. 6, fig. 14c. 

1'rophosome. The hydrocaulus is erect, and borne on a creeping 
and branched hydrorhiza. There is never more than one branching 
primary stem. The branches are reg ularly alternate, tumed 
upwards, and generally end in long filiform tendrils slightly 
expanded at the extremity and bearing, in some cases, one or two 
hydrothecae. Six to eight annulations are found at the ba!le of the 
main stem, three or four above each branch. The stem of the 
hydrotheca is often ringed throughout, t.ape•·ing from the point of 
origin to the calycle. The hydrotheca is a little swollen at centet· 
and has a slightly everted and smooth margin. 

Diaphnt.qm. A simple shelf projecting inwards from the cup. 
The ba~al cham bet· is not sepa.-ated from the cavity of the stalk. 

Gonosome. Gonothecae are borne in axils and on the branches, 
on short ringed stalks; it is questionable whether they are ever 
home on the hydmrhiza. They expand rapidly from base to extrem
ity, where they end in a tlatteued top with a very shallow and flat 
projection containing the apet·ture. l'lfedusae develop on all sides of 
the blastostyle, in most cases as many as 28 developing at once. 
The older ones are flat with a fotu-cornered mouth and about 24 
tentacles. 

Dimens1:ons. Height of colony up to 25 mm. ; length of 
hydrotl1eca, .a mm.; diameter of hyd•·otheca at ma•·gin, .25 mm.; 
length of tendril-like pt·ocesses, 1.2-5 mm.; length of gonotheca, 
.75-.90 mm.; greatest diameter of gonotheca, .15 mm.; number of 
tentacles on hydranth about 24. 

The tendril-like processes which form such a Rtriking feature of 
this species are decidedly characteristic and cannot be mistaken. 
Other characteristic features are the long regular branehes, each of 
which beat·s two or three gonothecae always in axil~ of branches or 
hydrothecae-stems. 

Hab·itat. On water grasses. Abundant in Scow Bay, Port 
Townsend Harbor. 

l.6. Obelia fragilis sp. nov. Pl. 3, figs. 15, 15A, 15B. Pl. 6. 
fig. 15c. 

T1·ophosome. Hydrocaulus clinging and never erect. Stems 
polysiphonic, long, flexuous, branched at regular intervals, branches 
also comparatively long and flexuous, slightly ringed at the base 
and with four rings above each branch. Hydrotheca deep bell-
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shaped; the chitinous periderm is exceedingly delicate and easily 
wrinkled or folded. Hydrothecae placed alternately and at some 
distance apart. Margin sinuous; stems short and annulated through
out. A single hydrotheca in the axil of each branch. 

Gonophores unknown . 
.Diaphragm a simple well-defined shelf below the hydranth. 

Basal chamber a part of the stem (Pl. 6, fig. I5c) . 
.Dimension&. Length of colony, 30 mm.; length of branche~, 

9 mm. ; distance between brauches, 1.5 rnm.; length of hydrotheca, 
.5 mm.; width of margin, .4 mm. ; number of tentacles, 22-24. 

This exceedingly graceful hydroid recalls }farktanner-Turneret
scher's 0 . chiuensis, which acc(:.rding to this author resembles 
Hincks 's Gonothy1·aea hyalina. I cannot carry the resemblance so 
far, and it differs also from 0. c/Linensis in its much smaller dimen
sions ( 0. chinensis- internodes .2 mm. thick and often 4.5 mm. 
long) and in the length of the stem bearing the l1ydrothecae. 

Habitat. Dredged in Port Townsend Hat·bor on Aglaoplwuia 
struthionides. 

17. Obelia dichotoma Linn. Pl. 3, figs. 16, 16 ,,, 16 B, 

16c, 16n. Pl. 6, fig. 16E. 
A few good specimens of this species were found at Bt·emerton. 

Hincks's description is as followR: "Stem filiform, slender, nearly 
straight, uTegula..Jy branched, ringed above the origin of the 
branches, of a deep horn color; branches suberect; often very long 
and more or less ramified; ringed at intervals and with a single 
calycle in the axils. Hydrothecae altemate, broadly campanulate 
and deep; polyhedral above, each side conesponding with a very 
slight sinuation uf the margin borne on ringed pedicels. Gono
thecae axillary, slender, smooth, widening from base upwards and 
terminating above in a raised somewhat conical aperture." 

IJiap!tra.qm. A shelf consisting of two portions, the upper form
ing the main part of the diaphragm and extending inwards to con
fine the coenosarc ; the other or lower portion bends downwards to 
form a tube confining the coenosarc, and connects with a second 
diaphragm at the first annulation. The coenosarc at this portion is 
smooth and even, but below the first annulation it becomes ragged 
and irregular. 

Dimensions. Length of hydrotheca, .35 mrn. ; diameter at 

margin of hydrotheca, .2 mm.; number of tentacles on hydranth, 
22-24; length of gonotheca, .8 mm.; diameter at extremity, .3 mm. 
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Habitat. On piles and stones at Bremerton. Common. 
18. Obelia plicata Hincks. 
This species with its exceedingly delicate calycles was not vt.>ry 

abundant or in good uondition. The polysiphonic stems and the 
method of branching together with the short-ringed pedicels place 
it in this species. 

19. Obelia gelatinosa Pallas. 
A fine specimen of this widely distributed species was dredged 

at Discovery Ba.y, but it was not in fruit. 
Diaphragm a simple partition below the hydranth turning down 

to form a tube about the coenosarc. The basal chamber is a pa•·t 
of the stem. 

20. Obelia griffi.ni sp. nov. Pl. 4, figs. Hi, l8A, l~n, l~c. 

Pl. 6, fig. 18n. 
Troplwsome. The stems are much b•·anched growing on creeping 

stolons. Branches are regularly alternate and about .5 mm. apart, 
giving a much-branched appearance to the colony. The primary 
stems are ringed at the base (6 rings) and above the joints up to 
middle of the internode. The hydrothecae are borne on stems 
.1 mm. long, ringed, as a rule, throughout the entire length (about 
9 rings). The hydrothecae are alternately an·anged, with plain rim, 
deep and gracefully curved. Tentacles on hydranth about 24. 

IJiapltragm a simple partition with down-turned edges. The 
coenosarc broadens out below to fill partly the basal chamLer which 
is a part of the stalk. 

Gonosome. The gonothecae are elongate, borne on short ringed 
stalks, rather attenuate and nearly uniform in diameter. From six to 
eight medusae develop on the blastostyle at one time. The older 
medusae are discoid, with about 24 tentacles. 

Dimensions. Height of colony, 25-50 mm.; distance between 
hydrothecae, .08 mm.; length of hydrotheca, .25-.35 mm. ; length 
of gonotheca, .8- 1. mm.; diameter at widest part, .25-.3 mm. 

CALICELLA Hincks (in part). 

Schneider does not consider the operculum of sufficient impOI·
tance to distinguish genera and unites with his family C'ampanu
lariidae the four families of Hincks as follows: (1) Campanulariidae, 
(2) Campanulinidae, (3) Leptoscyphidae, (4) I.afoei<lae. He 
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regards the operculum as little more than a toothed margin, the 
teeth coming together to form a covering. The form of the polyp, 
which according to Levinsen is of little moment, is quite similar 
in all four families, and the constancy of type should be recognized. 
The operculum on the other hand is an adaptive structure. 

21. Calicella syringa Linn. Pl. 4, figs. 20, 20A, 20B, 20c. 

PI. 6, fig. 20n. 
This form agrees perfectly with Hincks's description . 
.lJiaphragm a simple shelf of dissimilar thickness, thickest at 

the outer extremity and running out to a very fine ledge under the 
byrlr·anth. The basal chamber is part of the stem. 

Habitat. On stems of Tabularia lmynx, Hydrallmania .falcata, 
etc., at Port Townsend Bay. Also reported from Iceland (Hincks); 
Alaska (Clarke); East. Spitzbergen (Marktanner-Turneretscher). 

8ERTULARIIDAE. 

It bas been difficult to characterize this family, and to find a chief 
differential of value. Hiucks's early description is insufficient. It is: 
-" Hydrothecae perfectly sessile, more or less inserted in the stem 
and branches; polypites wholly retractile with a single wreath of 
filiform tentacles round a conical proboscis; gonozooids always 
fixed." Levinsen endeavored to improve upon this by finding a 
chief differential in the structure of the operculum. He says: -
"Forms with a well-developed segmented stem, whose bilaterally 
placed ope1·culated hydrothecae are usually stemless. and frequently 
sunk into the stem or branches." His diagnosis is based upon com
paratively few genera and species, and the nature of the operculum, 
its insertion, and the opposite-placed "collar" are points which 
necessitate a complete rearrangement of the old family Sertulariidae. 
Until these characters have been approved by further investigation 
and upon living material, and until the natural affinities are better 
understood than they are at present, it seems a better plan, in a work 
of the present kind, to adhere to the older system notwithstanding 
.Allman's objection to Gray's division of the family. Schneider's 
division of the family into a number of types is very convenient 
and probably represents as nearly as possible, considering our present 
knowledge, the natural affinities of the groups. 

1. Sertalarella group. The hydrothecae distinctly alternating, 
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with a more or less distinct joint between each two. Mouth of the 
hydrotheca toothed, operculum of many parts (all of Hincks's Ser
tularellas; also those of Allman and Bale). 

:!. IJynamena group. The hydrotbecae opposite, a joint 
between each pair; side branches, when present, arising ft·om one or 
fr·om both components of the pair of hydranths; mouth of hydro
theca generally with two teeth; operculum simple. To this group 
belong Hincks's IJiplwsia rosacea and .JJ. attenaat(t; D . .faJlux 
Johnston; D. pinu.~ter Ellis & Sol.; Pallas's JJ. lumm·isca and ].J. 

pinnata ; Hassall's" Sertularia pumila and S. gracilis; S. open"'lt
lata Hinck:>; 8. bi."}Jinosu Gray; 8 . min ima Thompson ; S . 
m.acroc(wpa. Bale. 

3. 1'/wjaria g1·oup. I-Iydrotheca more or· le~s alt~rnating, 

often almost opposite, clo~ely placed anrl many to an interuode. 
Si<le branche~ invar·iably ariRing fr·om a singly-placed hydranth. 
~fouth of the theca generally smooth, operculum simple. Here 
belong Hinckt>'s JJip!tasia alcita; Ellis and 1'\olaniler '" ,'\ertu.lm·ia 

.filicala, 8 . abietina. S. W"fJentea; l:iertularia cupressina Hinck::; ; 
'l'lt1fja?"ia tla!ia Hincks; '1'. loncltitis Hincks; Sat·ularia d~ffusa 
Allman; 8. elo11yata, 8. tenera Sars; /{ maple.~t011ei Bale; •'-' · 
lwttoni, IJiphasia mutulata Busk ; and 1J.ynammw tulnd~formis 
Marktanuer-Turneretscher. 

4. Pasytlwa gro·up. Hydrothecae opposite; a variable number 
of pah·s closely packed upon the middle portion of an internode. 
Here belong a few easily recognized form s, e. g., P. denticulata 
Ellis and Solander. 

5. Sela,qinopsis yronp. Hydrothecae ananged in more than 
two rows, closely packed together in great numbers on an inter
node. Sela,qinop.~i., cyliudrica Clarke and 8 . .fusca Johnston. 

6. Hyd1·aUmania group. Hydrothecae on side branches dis
tinctly. in one row, many packed together upon an internode. H. 
falcata Linn. 

1. Sertularella group. 

22. Sertularella conica Allman. PI. 4, figs. 22, 22A, t2n. 
Hydrocaulus attaining a height of abont an inch and a half, simple 

or with an occasional branch. Hydrothecae springing from points 
close to the distal ends of the intemodes; they are tumid towards 
the base and narrowed towards the orifice and slightly marked with 
corrugations on the upper side. 
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Dimensions. Height of colony, 10 mrn.; length of hydrotheca, 
. 7 rnm.; length of internodes, .65 rum. 

The speeimen which I place here was of vet·y small size and 
without gonosomes. The only chat·acter, and this a small one, by 
which to distinguish it from the vm·y wide-s1Jread 8. polyzordas, 
is the well-marked wrinkling on the adcauline side of the hydro
theca. 

IIr.tbitut. Attaehed to stone dredge•l in Townsend Hat·bor. 
23. Sertularella tricnspidata Alder. Pl. 4-, figs. 21. 21.\, 

2ln, 2l c. 
'Tropltosome. Stern~ slenrler, alternately branched or divided 

dichotomously, often hipinnate at the top, jointell above eaeh caly
ele aml t.wistca at intervals. The hydrothecae arP distant, eylinrlri
cal, smooth, slight!)' eXJlandecl and eYerted above, and have a 
3-toothea apertnre. 

Gonosome. Tlw gouotheca is larg(•, atHl strougly cross-ribl>etl, 
with a plaiu funnel-~haperl aperture whieh anscs from a bowl-like 
expansion. 

Dimeusious. Height of colony. ~5-40 mm.: length of hydro
theca, .4- mm; diameter at top of hydrotheea, .15 mm.; broadest 
tliameter, .2 mm.; length of gouotheca, 1.6 mm. ; greatest. rliame· 
ter of gonotheca, .6 rum. ; length of internodes, .5 mm. 

Except for· the expanded and slightly everted margin the Puget 
Souml form agrees perfectly with Hineks's description of this 
species. The joints are very slightly marked awl often rliflicnlt 
to see. 

IIaUtat. Port Townsend Bay, ilredged in Hi fathom s of water, 
off l\hnowstone. Previously re]JOrted from Tceland (Hincks) ; 
Greenland (Bnek); Strait of Belle Isle (A. ~- Packard, .Jr.); 
Alaska (Clarke). 

24. Sertularella nodnlosa "P· nov. PI. 5, figs. 29, 29A, 
29B. 

Trophosome. Stems simple or slightly and irregularly branehed, 
branches also irregularly subhranched, the latter arising immedi
ately below the hydrothecae. Hyilrothecae large, smooth or slightly 
waved, with a slight bulge below and a taper at the extremity. 
The margin bears three teeth and a three-parteil operculum. The 
joints are slightly oblique and hydrothecae are deeply inserted mid
way between them. The hydranth contracts with a peculiar fold 
which is highly characteristic. 

' . 
. .. 
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Gvnosome. Gonotheca large, conical, givtJn off midway between 
two adjacent hydrothecae. Characterized chiefly by the p1·esen<•e 
of nodules on the distal half. These are ananged in three circles. 
The first circle is made by four nodules at the extremity. Tlu• 
second circle is about one quarter of the length of the gonotheca 
fr-om the extremity, and consists of 6 nodules; the third row is 
about midway between the apex and the base and c.onsists of eight 
nodules. The aperture is small. 

IJimeus·ions. Height of colony, 25- 50 mm.; distance between 
jnints (length of internodes), .5 mm.; length of gonotheca, .fiR mm.; 
greatest diameter, .35 rem.; length of gonotheca, 1.1 mm.; greatest 
diameter of gonotheca, .8 mm. 

IIf.1bitat. Dredged in 15-20 
send Harbor. 1'\ ot. common. 
Heller's ...... c1·assicaulu.'. 

25. Thujaria thuiaroides. 

fathoms off l\Iarrowstone, Town
It bear·s a slight resemblanc(' t<• 

A small specimen of thib hydroirl was found among algae a!Hi 
not in ve1·y good condition. Gonothecae absent. 

Described also by Clarke from Alaska. 
26. Sertularia fabricii Levinsen. Pl. 5, figs. 24, 2-h, 24n. 
The shoots are bushy with a sviral arrangement of the branche;; .. 

The latter turn upwards and give a characteristic Rpiral appearanet-. 
The branches are given off alternately about 1~ rnm. apart, and tlwy 
are branched and subbranehed in turn to form fan-shaped offshoot F. 

The hyorothecae are ~;~ubaltemate, nan-,)wed towaros the upper 
part wl1ich is fr·ee and divergent; from 5- 7 to an internode; tlH• 
latter are of differt>nt lengths. The aperture is Rmall and ollliqu(•. 
Gonothecae (Hincks) broad at the top, attenuated downwards, with 
two spines above ( 01· sometimes only one) a111l a slightly raisl•<1 
cir·cnlar· aperture. 

Dimensions. Height of colony, 35 mm. 
J£nbitat. Dredge:'! off l\farTowstone, Town"eno Bay, 1 5- J ).1 

fathon..s. P1·eviously reported from England (Hincks and others); 
mouthof Elhe (Kirchenpauer); Greenland (Fabricius); North Cape 
(Rars); .Southem Labrador (A. S. Paekaril, .Jr.); Nova Scotia 
(Dawson); Grand ~Ian an (Stimpson); Massachusetts (Agassiz); 
South Africa ( Busk). 
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5. Selaginopsis group. 

'ZT. Selaginopsis cylindrica Clarke. PI. S, figs. 17, 17A. 
Thujaria cylindrica Clarke. 
The hydrocaulus is erect, simple, stout, gradually tapering from 

the distal end to the base, and divided by oblique joints into 
intemodes of variable length; 3-4 annulations at the base, 1·egularly 
branched; branches alternately an-anged, cylindrical or polygonal 
in section. The hydro thecae are tubular·, almost entirely imbedded, 
tapedng at extremity and curved slightly outwards. Aperture 
oval. Hydrothecae on stem arranged in six longitudiual rows in 
such a manner that the appearance of oblique transverse 1·ow;; is 
given. Gonophores not known. 

Dimen.~ion.~. J.ength of main stem, about 45 mm.; length of 
b1·anches, lR rnm.; length of hydrotheca, .45 mm.; greatest diam
eter of hydrotheca. 2 mrn. 

Habitat. Dredged with Aglaophenia m Townsend Ray. 
He ported from Alaska (Clarke). 

6. HydncUmania group. 

28. Hydrallmania falcata Linn. PI. 5, figs. 25, 25.,, 25n. 
The stems are fairly stout, not flexuous; destitute of calycles, 

with 3-4 plain rings about the base. The branches are alternate, 
distant, regularly pinnate, and given off above each joint. The 
hvdrothecae, 3-4 to each internode, are tubulm·, closely appressed, 
siightly tapering towards the mm·gin, and are turned alternately 
towards the right and left. Joints oblique. Aperture plain. 
Gonothecae (Hincks) ovate, tapering below with a slightly tubu
la•· neck. 

IJimensions. Height of stem, 25-30 mm. ; length of hydm
theca, ..!5 mm.; greatest diameter, .2 mm.; length of internodes on 
~;tern, 1.5-2 mm. 

Habitat. Port Townsend Bay. Not common. 

PLU~IULARUDAE. 

29. Plumnlaria setacea. PI. 5, figs. 27, 27A, 27n, 27o. 
Trophosome. The shoots are delicate, and the stem is slightly 

waved and regularly jointed. Pinnae alternate, one to each inter-
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node, originating immediately below the joint, composed of longer 
and shorter intemodes placed altemately, the former bearing the 
calycles ; hydrothecae small with an even rim, very distant, sepa
rated by two joints; the nematophores at·e elongate, two abreast 
behind and above the calycle, two in a line below it, one at the 
origin of the pinnae, and one on each segment of the stem. Gono
thecae borne on the axils of the pinnae (Hincks). 

IJimensions. J ... ength of stern, 40-50 mm.; length of pinnae, 
2-3 mm.; distance between hydmthecae, .55 mrn.; length of 
)Jydrothecae, .12 mrn.; length of nematophores, .05 mm. 

Habitat. Point \Vilson on stones, etc. Common. 
30. Plumularia echinulata (variety). Pl. f,, figs. 28, 28A, 

2Hn, 28c. 
The shoots are very delicate, the stem curved ot· straight;. 

jointed, the internodes short and bulging in the center, heariug 
each a single branch. The branches are alternate, arching grace
fully upwards, with two joints immediately above the axil. Hydro
thecae small, basin-shaped, separated by a single joint. N"emato
phores very minute, simple, adnate to the side of the stem, one 
behind and above the calycle, one belc>w it, and one or sometimes 
two (Hincks) in the axils of the brauches. Gonothecae not present. 

Dimensions. Length of stem, 13 mm. ; length of braTwhes, 
2 mnt. 

I make this species a variety of P. echimdata because of the· 
gr·eater· thickness of the branches and also because of the occa!Uonal 
presence of two joints between the hydrothecae. On no less than 
7 of the 28 branches of one specimen I find one interthecal spaee 
with two joints, although the usual number is one. In P. setacea 
two joints between cups is the rule, here it is the exeept.ion. 

Habitat. On algae and stones at Port Townsend. U ncornmon. 
31. Aglaophenia struthionides (Murray) Clarke. Variety 

B. Pl. 5, figs. 26, 26A, 26n. 
Troplwsome. The stems are clustered, simple, erect, divided by 

the oblique joints into short internodes of equal length, each 
bearing a single pinna ; varying from light to dark hom color; 
the shoots tall, plumose. The pinnae are slightly curved towards 
each other, divided into internodes slightly larger than those of 
the stern, each internode bearing one hydrotheca. The hydrotheca 
is large and cup-shaped, expanding towards the distal end; the 
aperture is also large, with rim of 9 teeth more or less sharp~ 
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N ematophores tubular, the lateral ones of medium size projecting 
ear-like from the sides of the cups, the anterior one long, adnate 
except at the extremity which if' free, and extending beyond the 
toothed rim. Apet·ture smaU, terminal. The nematophores on 

the corbulae are a trifle larger, and arranged in rows which pass 
upwards to the dot·Ral side, make a short tui'Tl there, and come down 
again parallel. The corbulae are large and cylindrical, with 

numerous ridges (10- 16) composed of oblique rows of nemato

phores, and with 4 hydrothecae at the base. 
Clarke figures this corbula with rings of nematophores around the 

ventt·al ridge; but in the present specimens thet·e are no such 

rings and no ncmatophore~:; on the ridge except at the extreme tip 

where there is one. 
Habit.at. On rocks dredged from 15 fathoms at Marrowstone, 

Townsend Bay. Common. 
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C.&.LKINB.- H) droid!l. 

PLATE 1. 

Fig. 1. Tubularia larynx. Nat. size. a, Hydranth with gonophores. X 18. 
Fig. 2. Coryne mirabilis. Nat. size. a. Hydrocaulus. X 18. b. Medusa

bud. x80. 
Fig. 3. Perigonimusrepens on leg of Pis&. Nat. size. a. Hydrocaulus. X18. 

b. Hydranth. X 80. c. Medusae-buds. X 1!0. d. Hydranth. X 80. 
Fig. 4. Halecium wilsoni. Nat. size. a. Male gonophores. X 18. b. Hydro

theca. X 80. 
Fig. 5. Halecium densum. Nat. size. a. Portion of hydrocaulus. X 18. b. 

Hydranth. X 80. c. Hydrotheca. X80. 
Fig. 6. Campanularia johnstoni. Nat. size. a. Portion of hydroca.ulus. X 18 

b. Hydrotheca and hydranth. X 80. c. Gonosome. X 80. 
Fig. 7. Campanularia johnstoni var. X 80. 



CALKINS.- HYDROIDS. PLATE 1. 
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CALKn<l!l.- Hydroi<U, 

PLATE 2. 

Fig. 8. Campauularia inconspicua. Nat. size. a. Hydrocaulus. X 18. b. 
Hydrotheca, hydranth, and stalk. X 80. c. Gonosome. X 80. 

Fig. ll. Campanularia attenuata. Nat. size. a. Hydrocaulus. X 18. b. Hy
drotheca and hydranth. X 80. c. Gonosome. X 80. 

Fig. 10. Campanularia gracilis. a. Hydrocaulus. X 18. b. Hydrotheca and 
hydranth. X 80. c. Gonosome. X 80. 

Fig. 11. Campanularia caliculata. Nat. size. a. Hydrocaulus. X 18. b. 
Hydrotheca and hydranth. X 80. c. Gonosomes. X 80. 

Fig. 12. Campanularia integra. Nat. size. a. Hydrocaulus. X 11-<. b. Hydro
theca and hydranth. X 80. c. Gonosome. X 80. d. C. integra var. 
Nat. size. e. Hydrotheca and hydranth. X 80. 
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CALKINS. - Hydrolc!A. 

PLATE 3. 

Fig. 13. Obelia gracilis. Nat. size. a. Hydrocaulus. X 18. b. Hydrotheca. 
and hydranth. X 80. c. Gonosome. X 80. 

Fig. 14. Obelia surcularis. Nat. size. a. Hydrocaulus. X 18. b. Hydrotheca, 
hydranth, and gonosome. X 80. 

Fig. 15. Obelia fragilis . Nat. size. a. Portion of hydrocaulus. X 18. b. Hydro
theca and hydranth. X 80. 

Fig. 16. Obelia dichotoma. Nat. size. a. Hydrocaulus. X 18. b. Hydrotheca 
and hydtanth. X 80. c. Gonosome. X 80. d. Distal end of gono
some. X 80. 

Fig. 17. Selaginopsis cylindrica. Nat. size. a. Portion of pinna. X 80. 
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CALKUfS.- Hydroid8. 

PLATE 4. 

Fig. 18. Obelia griffini. a. Hydrocaulus. Nat. size. b. Hydrotbec& and 
hydranth. X 80. c. Gonosome. X 80. 

Fig. 19. Campanularia exigua. Nat. size. a. Hydrocaulus. X 18. b. Hydro
theca and hydranth. X 80. 

Fig. 20. Calicella syringa. Nat. size. a. Hydrocaulus. X 18. b. Hydrotheca 
and hydrantb; operculum thrown out. X 80. c. Hydrotheca and 
hydrantb; operculum drawn in. X 80. 

Fig. 21. Sertularella tricuspidata. Nat. size. a. Hydrocaulus. X 18. b. 
Gonosome. X 80. c. Hydrotbeca. X 80. 

Fig. 22. Sertularella conica. Nat. size. a. Hydrocaulus. X18. b. Hydro
theca. X80. 

Fig. 23. Obelia plicata. Nat. size. a. Hydrotheca and hydrantb. X 80. 
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CALKINO.- Hydroi<a. 

PJ,ATE 5. 

Fig. 24. Sertularella fabricii. Nat. size. a. Hydrotheca. X 80. b. Hydro
caulus. X 18. 

Fig. 25. Hydrallmania falcata. Nat. size. a, b. Front and side views of 
hydrotheca. X 80. 

Fig. 26. Aglaopbenia struthionides. Nat. size. a. Hydrotheca. X 80. b. 
Gonosome (corbula). X 18. 

Fig. 27. Plumularia setacea. Nat. ~ize. a. Hydrocaulus. X 18. b. Hydro
thecae and ne.matopbores. X 80. c. Nematophore, much enlarged. 

Fig. 28. Plumularia ecbinulata. Nat. si7.e. a. Hydrocaulus. X 18. b. Hydro
theca and nematophores. X 80. c. Nematopbore, much enlarged. 

Fig. 29. Sertularella nodulosa. Hydrocaulus. a. Hydrotbeca and bydranth, 
the latter contracted in a characteristic manner. b. Gonosome. 
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CALKINS.- Hydroids. 

PLATE 6. 

V ARJATIONS JN THE DIAPHRAGM. 

Fig. 6d. Campanularia johnstoni. Diaphragm prolonged to form a tub& 
around the coenosarc. 

Fig. 8d. Campanularia inconspicua. An elevated ridge on the diaphragm. 
Fig. 9d. Campanularia attenuata. Diaphragm with small wing-like elevations.. 
Fig. lOd. Campanularia gracilis. 
Fig. lld. Campanularia caliculata. 
Fig. 12f. Campanularia integra. 
Fig. 13d. Obelia gracilis. 
Fig. 14c. Obelia surcularis. 
Fig. 15c. Obelia fragilis. 
Fig. 16e. Obelia dichotoma. 
Fig. 18d. Obelia griffini. 
Fig. 20d. Calicella syringa. 
Fig. 23b. Obelia plicata. 

All figures magnified 375 diams. 
All figures drawn with camera Iucida from permanent preparations. 
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